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AT7THORIZATION   AND    SCOPE    OP   WORK. 

This  volume  is  one  of  a  series  of  twelve  reports  presenting  results 
of  measurements  of  flow  made  on  streams  in  the  United  States  during 
the  calendar  year  1912. 

The  data  presented  in  these  reports  were  collected  by  the  United 
States  Geological  Survey  under  authority  implied  in  the  organic  law 
(20  Stat.  L.;  p.  394)  which  contains  the  following  paragraph: 

Prowded,  That  this  officer  [the  Director]  shall  have  the  direction  of  the  geological 
survey  and  the  claasification  of  public  lands  and  examination  of  the  geological  struc- 
ture, mineral  resources,  and  products  of  the  national  domain. 

The  work  was  begun  in  1888  in  connection  with  special  studies  of 
water  supply  for  irrigation.  Since  the  fiscal  year  ending  Jime  30, 
1895,  successive  sundry  civil  bills  passed  by  Congress  have  carriei^ 
the'following  item  and  appropriations: 

For  gaging  the  streams  and  detennining  the  water  supply  of  the  United  States,  and 
for  the  investigation  of  undeiground  currents  and  artesian  wells,  and  for  th0  prepara- 
tion of  reports  upon  the  best  methods  of  utilizing  the  water  resources. 
Annual  appropriations  for  the  fiscal  year  ending  June  30— 

18»5 112,500 

1806 20,000 

18»7  to  1900,  inclusive 50,000 

1901  to  1902,  inclusive 100,000 

1903  to  1906,  inclusive 200,000 

1907 150,000 

1908  to  1910,  inclusive 100,000 

1911  to  1913,  inclusive 160,000 

In  the  execution  of  the  work  many  private  and  State  organizations 
have  cooperated,  either  by  (a)  furnishing  data  or  (b)  by  assisting  in 
collecting  the  data.  Aclmowledgments  for  cooperation  under  class 
''a"  are  made  in  connection  with  the  description  of  each  station 
affected,  and  for  class  ''b''  on  page  16. 

Measurements  of  stream  flow  have  been  made  at  about  2,000 
points  in  the  United  States^  and  also  at  many  points  in  small  areas  in 
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Seward  Peninsula  and  the  Yukon-Tanana  region,  Alaska,  and  in  the 
Hawaiian  Islands.  During  1912,  gaging  stations  were  maintained  by 
the  Survey  and  the  cooperating  organizations  at  about  1,500  points, 
and  many  discharge  measurements  were  made  at  other  points.  In 
connection  with  this  work  data  were  also  collected  in  regard  to 
precipitation,  evaporation,  storage  reservoirs,  river  profiles,  and 
water  power  in  many  sections  of  the  coimtry  and  will  be  made 
available  in  the  regular  water  supply  papers  from  time  to  time. 

PUBLICATIONS. 

For  each  calendar  year  there  has  been  prepared  a  report  embodying 
the  stream-flow  data  collected  during  that  year.  An  index  to  the 
reports  containing  stream-flow  measurements  prior  to  1904  has  been 
published  as  Water-Supply  Paper  119.  Circulars  are  also  available 
giving  complete  lists  of  the  gaging  stations  maintained  by  the  Survey 
to  date,  and  a  list  of  the  reports  relating  to  the  water  supply  of  the 
country. 

Prior  to  1902,  gage  heights  and  discharge  measurements  were 
published  in  water-supply  papers  or  bulletins  and  estimates  of 
monthly  discharge  in  annual  reports;  since  1902,  both  classes  of  data 
have  been  published  in  water-supply  papers,  and  they  are  now  being 
published  in  12  parts,  as  shown  in  the  following  table: 

Papers  on  svjface  water  supply  of  the  United  States,  1912, 


Part.a 

No. 

Title. 

I 

821 

North  Atlantic  coBst  basins. 

n 

322 

South  Atlantic  coast  and  eastern  Gulf  of  Mexico  hasins. 

m 

823 

Ohio  River  basin. 

Vf 

824 

St.  Lawrence  River  basin. 

v 

VI 

325 
326 

Upper  Mississippi  River  and  Hudson  Bay  basins. 

vn 

327 

i«wBr  Mississippi  River  basin. 
Woitem  Oulf  ofMexioo  basins. 

vm 

328 

IX 

329 

Coloraoo  River  basin. 

X 

830 

Great  Basin. 

XI 

881 

Pacific  coast  basins  in  Calilomia. 

xn 

332 

North  Pacific  coast  basins. 

a  For  the  pnipose  of  uniformity  in  the  presentation  of  reports,  a  general  plan  has  been  aneed  upon  by  the 
XTnlted  States  Reclamation  Service,  the  united  States  Forest  ^vioe,  the  United  States  weather  Bureau, 
and  the  United  States  Geological  Survey,  according  to  which  the  area  of  the  United  States  has  been  divided 
nto  twelve  parts,  whose  boundaries  coincide  with  natural  drainage  lines  indicated  by  the  parts  of  the  report. 

A  list  of  reports  containing  stream-flow  data  is  presented  in  the 
following  table: 
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PUBUCATIONS. 

Stream-flow  data  in  reports  of  the  United  States  Geological  Survey. 
lAr=Aimual  Report;  B=BalleUn;  W8=Water-Supply  Paper  .J 


9 


Report. 

Character  of  data. 

Year. 

10thA,pt.2 

P«^sr*"iptiTr(^  inforynation  only 

lltliA.pt2 

Monthly  dlschfirp* .   , 

1884  to  Sept., 

12fhA.pt.  2 

do 

1890. 
1884  to  June  30, 

13th  A.  pt.  8 

Ifi^n  dbcharge  in  iwcond-feet 

1884  to  Deo,  81, 

14tliA.pt.  2 

Monthly  discharge  Oong-time  records,  1871  to  1893). 
.....do 

1892. 
1888  to  Deo.  31, 

B181 

1893. 
1893  and  1894. 

19th  A,  pt.  2 

Bi^o...;. 

monthly 

discharge' 

tt  United 
'er  above 

nMissis- 
iwestom 

discharge 

d  States, 

liver  and 

1895. 

wsu 

1896. 

18th  A,  pt.  4 

1895  and  1896. 

WS15 

1897. 

WS16 

1897. 

19th  A,  pt.  4 

1897. 

WS27 

1896. 

WS28. 

1896. 

20th  A,  pt.  4 

1898. 

WS  85  to  30 



1899. 

21st  A,  pt.  4 

1899. 

WS  47  to  62. 

1900. 

22d  A,pt.4 

1900. 

WS  eii^.lso. 

1901. 

W8  75 ',..'.'.'. 

1901. 

WS82to85 

1902. 

WS  07  to  100 

1903. 

WS  124  to  135 

1904. 

WS  165  to  178 

do 

1905. 

WS  201  to  214.. 

ComDlete  data.  exceDt  descrlDtions.  ^ » x  ....*.. 

1906. 

WS  241  to  252 

Complete  data'. ' 

1907-8. 

WS  261  to  272 

do 

1900. 

WS  281  to  292 

do 

1910. 

WS  301  to  312 

...do 

1911. 

WS  321  to  332. 

do       ..                 

1912. 

Note.— No  data  regarding  stream  flow  are  given  in  the  15th  and  17th  annual  reports. 

The  table  which  follows  gives,  by  years  and  drainage  basins,  the 
numbers  of  the  papers  on  surface  water  supply  published  from  1899 
to  1912.  The  data  for  any  particular  station  will  be  found  in  the 
reports  covering  the  years  during  which  the  station  was  maintained. 

For  example,  data  for  any  station  in  the  area  covered  by  Part  I  are 
published  in  WateivSupply  Papers  97,  124,  165,  201,  241,  261,  281, 
301,  and  321,  which  contain  records  for  the  New  England  streams 
from  1903  to  1912.  The  year  covered  by  the  report  is  indicated  at 
the  head  of  the  colimm  in  which  the  paper  is  hsted. 
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Numbers  of  water-supply  papers  containing  resultj  of  stream  measurements,  1899-191t. 


1800  a 

1000  b 

1001 

1002 

1003 

1904 

Nwth  Atlantic  coast  <S 
River  to  York  River). 

South  Atlantic  coast  and 
OoU  of  Mexico  ( Jamee 
to  the  Mlssissiimi) 

t.  John 

35 

f 35,36 
36 

36 

36 

37 
•  37,38 
88,p30 
38,r30 

88 

47,  c48 

48 

48,  A  40 

40 

40 
40,160 
60 
50 
50 
51 
51 
61 

65,75 

65,75 
66,75 

65,75 

/65,66,75 
66,75 

/  66,66,75 
6675 

66,75 
66,75 
66,75 

83 

9  82,83 
83 

<  82,83 

>83.85 
84 

85 
86 
85 
85 

07 

07 

/06, 00,100 
00 

100 
100 
100 
100 

4134,  •126, /126 

eastern 
1  River 

fvm,vir 

nhioRivwhwM?     .... 

Bt.  Lawrence  River  and  Great 
Lakes 

uo 

Hudson  Bay  and  upper  Missis- 
sippi River .W.. 

/ 128,180 

iao,«i  131 

MiflwnH  !«▼«• 

Lower  Mississippi  River 
Western  Onlf  ofMezico. 
Colorado  River 

ii2B,m 
i»a 

133 

Oreat  Basin 

133,  ff  134 

Padflc  coast  in  California 

North  Padflc  coast 

134 
135 

1006 

1006 

1007-^ 

1000 

1010 

1011 

1013 

North   Atlantic   coast 

.    (St.  John  River   to 

York  River) 

dl66,«166,n67 

/ 167, 168 
160 

170 

171 

172 

/ 160,173 

174 

17S.»  177 

d201,<202,/203 

/203,204 
205 

206 

207 
208 

210 
211 

2a 

242 
243 

244 

245 
246 
247 
248 
240 
2S0,«261 

261 
262 

261 

262 
263 

264 

266 
266 
207 
268 
200 
270, «  271 

271 
272 

281 

282 
283 

284 

286 

286 
287 
288 

280 
290 

291 
292 

801 

302 
303 

304 

806 

806 
807 
808 
300 
310 

311 
313 

321 

South   Atlantic  coast 
and  eastern  Gulf  of 
Mexico  (James  River 
to  the  Mississippi).... 

Ohio  River  basin...... 

Bt.  Lawrence  River  and 
Great  Lakes 

823 

828 

824 

Missouri  River 

Lower  Mississippi  River 
Western  Gulf  oOiexico. 
Colorado  River 

825 
826 
827 
328 
820 

Great  Basin 

Padflc  coast  In  CaU- 

liwnia 

North  Padflc  ooast 

11 

6,«177 

177 
177,178 

212,9  213 

213 
214 

830 

881 
882 

a  Rating  tables  and  index  to  Water-Supplv  Papers  35-^  contained  in  Water-Supply  Paper  30.    Esti* 
lates  for  1800  in  Twenty-Arst  Ann.  Rept.,  pi.  4. 


6  Rathig  tables  and  index  to  Water-Supply  Papers  47-52  and  data  on  predpltatlon,  wells,  and  irrigation 

I  Calltomla  and  Utah  contained  in  Water-Supplv  Pepe  "^     --    '  *    -^^ ^    *^  ^' 

c  Wissahickon  and  SchuyUdU  Rivers  to  James  River. 


in  California  and  Utah  contained  in  Water-Supplv^Paper  52.    Estimates  for  1900  in  22d  An.  Rept. ,  Pt  IV. 


d  New  England  rivers  ozuy. 
«  Hudson  River  to  Delaware  River,  inclusive. 
/Susquehanna  River  to  Yadkin  River,  inclusive, 
f  James  River  only. 
A  Sdoto  River. 

i  Lake  Ontario  and  tributaries  to  St.  Lawrence  River  proper. 
/  Tributaries  of  Mississippi  ttom.  east, 
ft  (Gallatin  River. 

I  Loup  and  Platte  rivers  near  Columbus,  Nebr.,  and  all  tributaries  below  Junction  with  Platte. 
M  Platte  and  Kansas  rivers. 
«  Green  and  Gunnison  rivers  and  Grand  River  above  Junction  with  Gunnison. 

•  Below  Junction  with  Gila. 
p  Mohave  River  only. 

q  Great  Bashi  in  (3aufomia,  excepting  Truckee  and  Carson  drainage  basins. 
r  Kings  and  Kern  rivers  and  south  Pacific  coast  drainage  basins. 

•  Rogue,  Umpqua,  and  Silets  rivers  only. 

Water-«upply  papers  and  other  publicatioiis  of  the  United  States 
Geological  Survey  containing  data  in  regard  to  the  water  resources 
of  the  United  States  may  be  obtained  or  consulted  as  indicated  below: 

1 .  Copies  may  be  obtained  free  of  charge  by  applying  to  the  Direc- 
tor of  the  Geological  Survey,  Washington,  D.  C.  The  edition  printed 
for  free  distribution  is,  however,  small  and  is  soon  exhausted. 
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2.  Copies  may  be  purchased  at  nominal  cost  from  the  Superin- 
tendent of  Documents,  Government  Printing  Office,  Washington, 
D.  C,  who  will  on  application  furnish  lists  giving  prices. 

3.  Sets  of  the  reports  maj  be  consulted  in  the  hbraries  of  the  prin- 
cipal cities  in  the  United  States. 

4.  Complete  sets  are  available  for  consultation  in  the  local  offices 
of  the  water-resources  branch  of  the  Geological  Survey,  as  follows: 

Albany,  N.  Y.,  Boom  18,  Fedend  Building. 

Atlanta,  Ga.,  Post  Office  Building.^ 

Newport,  Ky.,  Fedezal  Building. 

St.  Paul,  Minn.,  Old  Capitol  Building. 

Helena,  Mont.,  Montana  National  Bank  Building. 

Denver,  Colo.,  302  Chamber  of  Commerce  Building. 

Salt  Lake  City,  Utah,  Brooks  Arcade. 

Boise,  Idaho,  615  Ididio  Building. 

Tacoma,  Wash.,  Federal  Building. 

Portland,  Oreg.,  416  Couch  Building. 

San  FranciBCO,  Cal.,  505  Cuatomhouae. 

Lo8  Angelee,  Cal.,  Federal  Building. 

Santa  Fe,  N.  Mex.,  Capitol  Building. 

Honolulu,  Hawaii,  Kapiolani  Building. 

A  list  of  the  Geological  Survey's  publications  will  be  sent  on  appli- 
cation to  the  Director  of  the  United  States  Geological  Survey,  Wash- 
ington, D.  C.  

DEFINITION   OF   TERMS. 

The  volume  of  water  flowing  in  a  stream — the  "run-off"  or  "dis- 
charge"— is  expressed  in  various  terms,  each  of  which  has  become 
associated  with  a  certain  class  of  work.  These  terms  may  be  divided 
into  two  groups — (1)  those  which  represent  a  rate  of  flow,  as  second- 
feet,  gallons  per  minute,  miner's  inches,  and  discharge  in  second-feet 
per  square  mile,  and  (2)  those  which  represent  the  actual  quantity 
of  water,  as  run-off  in  depth  in  inches,  and  acre-feet.  The  units  used 
in  this  series  of  reports  are  second-feet,  second-feet  per  square  mile, 
run-off  in  depth  in  inches,  and  acre-feet.  They  may  be  defined  as 
follows: 

"  Second-foot"  is  an  abbreviation  for  cubic  foot  per  second  and  is  the 
unit  for  the  rate  of  discharge  of  water  flowing  in  a  stream  1  foot  wide, 
1  foot  deep,  at  a  rate  of  1  foot  a  second.  It  is  generally  used  as  a 
fundamental  unit  from  which  others  are  computed  by  the  use  of  the 
factors  given  in  the  following  table  of  equivalents.  ^ 

"Second-feet  per  square  mile"  is  the  average  number  of  cubic  feet 
of  water  flowing  per  second  from  each  square  mile  of  area  drained, 
on  the  assumption  that  the  run-off  is  distributed  uniformly  both  as 
regards  time  and  area. 
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'^ Run-off  (depth  in  inches)"  is  the  depth  to  which  the  drainage 
area  would  be  covered  if  all  the  water  flowing  from  it  in  a  given 
period  were  conserved  and  uniformly  distributed  on  the  surface.  It 
is  used  for  comparing  run-off  with  rainf all,  which  is  usually  expressed 
in  depth  in  inches. 

An  '^  acre-foof  is  equivalent  to  43,560  cubic  feet,  and  is  the  quan- 
tity required  to  cover  an  acre  to  the  depth  of  1  foot.  The  term  is 
commonly  used  in  connection  with  storage  for  irrigation. 

GON'VJflNIENT   EQUIVAIjENTS, 

The  following  is  a  list  of  convenient  equivalents  for  use  in  hydraulic 
computations: 

Table  for  converting  discharge  in  aeooTid-feet  ver  square  mile  into  runroffin  depth  in  inches 

over  the  area. 


Disoharn 

(seooiu^ 

feet  per 

aqiiara 

mile). 

Rim-ofl  (depth  in  ixiches). 

Iday. 

28  days. 

20  days. 

30  days. 

31  days. 

0.03710 
.07438 
.11157 
.14870 
.18606 
.22314 
.20033 
.20762 
.33471 

1.041 
2.083 
8.124 
4.166 
6.207 
6.248 
7.280 
8.331 
0.372 

1.070 
2.167 
3.236 
4.314 
5.303 
6.471 
7.560 
8.628 
0.707 

1.116 
2.231 
3.847 
4.463 
6.578 
6.004 
7.810 
8.026 
10.041 

1.168 
2.306 
3.460 
4.613 
6.764 
6.017 
8.070 
0.223 
ia878 

8 

9 

Note.— For  partial  month  multiply  the  yalues  for  one  day  by  the  number  of  days. 

Table  far  converting  discharge  in  second-feet  into  run-off  in  acre-feet. 


Discharce 

ineeoond- 

feet. 

Ron-ofl  in  acre>feet. 

iday. 

28  days. 

20  days. 

30  days. 

31  days. 

1.063 
8.067 
6.060 
7.034 
0.017 
11.00 
13.88 
15.87 
17.85 

55,64 
111.1 
166.6 
222.1 
277.7 
333.3 
388.8 
444.3 
490.8 

67.62 
115.0 
172.6 
230.1 
287.6 
346.1 
402.6 
460.2 
617.7 

60.50 
119.0 
178.6 
238.0 
207.6 
357.0 
416.6 
476.0 
535.5 

61.40 
123.0 
184.6 
246.0 
307.4 
368.0 
430.4 
491.0 
553.4 

Non.—For  partial  month  multiply  the  values  for  one  day  by  the  number  of  days. 

1  second-foot  equals  40  Calif omia  miner's  inches  (Law  of  March  23,  1901). 
1  second-foot  equals  38.4  Colorado  miner's  inches. 
1  second-foot  equals  40  Arizona  miner's  inches. 

1  second-foot  equals  7.48  United  States  gallons  per  second;  equals  448.8  gallo 
per  minute;  equals  646,317  gallons  for  one  day. 
1  second-foot  for  one  year  covers  1  square  mile  1.131  feet  or  13.572  inches  deep. 
1  second-foot  for  one  year  equals  31,536,000  cubic  feet. 
1  second-foot  equals  about  1  acre-inch  per  hour. 
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1  eeeond-foot  for  one  day  equals  86,400  cubic  feet. 

1,000,000,000  (1  United  States  billion)  cubic  feet  equals  11,570  second-feet  for  one 
day. 
1,000,000,000  cubic  feet  equals  414  second-feet  for  one  28-day  month. 
1,000,000,000  cubic  feet  equals  399  second-feet  for  one  29-day  montli. 
1,000^000,000  cubic  feet  equals  886  second-feet  for  one  30-day  month. 
1,000,000,000  cubic  feet  equals  373  second-feet  for  one  31-day  month. 
100  California  miner's  inches  equals  18.7  United  States  gallons  per  second. 
100  California  miner's  inches  for  one  day  equals  4.96  acre-feet. 
100  Colorado  miner's  inches  equals  2.60  second-feet. 
100  Colorado  miner's  inches  equals  19.5  United  States  gallons  per  second. 
100  Colorado  miner's  inches  for  one  day  equals  5.17  acre-feet. 
100  United  States  gallons  per  minute  equals  0.223  second-foot. 
100  United  States  gallons  per  minute  for  one  day  equals  0.442  acre-foot. 
1,000,000  United  States  gallons  per  day  equals  1.55  second-feet. 
1,000,000  United  States  gallons  equals  3.07  second-feet. 
1,000,000  cubic  feet  equals  22.95  acre-feet. 
1  acre-foot  equals  325,850  gallons. 
1  inch  deep  on  1  square  mile  equals  2,323,200  cubic  feet. 
1  inch  deep  on  1  square  mile  equals  0.0737  second-foot  per  year. 
1  foot  equids  0.3048  meter. 
1  mile  equals  1.60935  kilometers. 
1  mile  equals  6,280  feet. 
1  acre  equals  0.4047  hectare.' 
1  aci^  equals  43,560  square  feet. 
1  acre  equals  209  feet  square,  nearly. 
1  square  mile  equals  2.59  square  kilometers. 
I  cubic  foot  equals  0.0283  cubic  meter. 
1  cubic  foot  of  urater  weighs  62.5  pounds. 
1  cubic  meter  per  minute  equals  0.5886  second-foot. 
1  horsepower  equals  550  foot-pounds  per  second. 
1  horsepower  eq\ials  76.0  kilogram-meters  per  second. 
1  horsepower  equals  746  watts. 
1  horsepower  equals  1  second-foot  falling  8.80  feet. 
1|  horsepower  equals  about  1  kilowatt. 

To  calculate  water  power  quickly:  ^•"  '^  — "^  ^  =net  horsepower  on  water 
wheel  realizing  80  per  cent  of  theoretical  power. 

EXPLANATION    OF   DATA. 

For  each  regular  current-meter  gaging  station  the  following  data, 
so  far  as  available,  are  given:  Description  of  the  station,  list  of  dis- 
charge measurements,  table  of  daily  gage  heights,  table  of  daily  dis- 
chai^e,  table  of  monthly  and  yearly  discharge  and  run-off.  For  sta- 
tions located  at  weirs  or  dams  the  gage-height  table  is  omitted. 

In  addition  to  statements  regarding  the  location  and  installation  of 
CTirrent-meter  stations  the  descriptions  give  information  in  regard  to 
any  conditions  which  may  affect  the  constancy  of  the  relation  of  gage 
height  to  discharge,  covering  such  points  as  ice,  logging,  shifting  chan- 
nels, and  backwater;    also  information  regarding  diversions  which 
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decrease  the  total  flow  at  the  meaauring  section.  Statements  are  also 
made  regarding  the  accuracy  and  reliabilify  of  the  data. 

The  table  of  daily  gage  heights  records  the  daily  fluctaations  of  the 
smf  ace  of  the  river  as  found  from  the  mean  of  the  gage  readings  taken 
each  day,  usually  in  the  morning  and  In  the  evening.  The  gage 
height  given  in  the  table  represents  the  elevation  of  the  surface  of  the 
water  above  the  zero  of  the  gage.  All  gage  heights  affected  by  the 
presence  of  ice  in  the  streams  or  by  backwater  from  obstructions  are 
published  as  recorded,  with  suitable  footnotes.  The  rating  table  is 
not  applicable  for  such  periods  unless  the  proper  corrections  to  the 
gage  heights  are  known  and  appUed.  Attention  is  called  to  the  fact 
that  the  zero  of  the  gage  is  placed  at  an  arbitraiy  datum  and  has  no 
relation  to  zero  flow  or  the  bottom  of  the  river.  In  general  the  zero 
is  located  somewhat  below  the  lowest  known  flow,  so  that  readings 
of  n^ative  values  shall  not  occur. 

The  dischai^e  measurements  and  gage  heights  axe  the  base  data 
from  which  rating  tables,  daily  discharge  tables,  and  monthly  dis- 
charge tables  are  computed. 

The'rating  table  gives,  dther  directly  or  by  interpolation,  the  dis- 
charge in  second-feet  corresponding  to  every  stage  of  the  river  recorded 
during  the  period  for  which  it  is  applicable.  It  is  not  published  in 
this  report,  but  can  be  determined  from  the  tables  of  daily  gage 
height  and  daily  discharge  by  plotting  gage  height  in  feet  as  ordi- 
nates  and  dischai^e  in  second-feet  as  abscissas. 

The  table  of  daily  discharge  gives  the  discharge  in  second  feet 
corresponding  to  the  observed  gage  heights  as  determined  from  the 
rating  tables. 

In  the  table  of  monthly  discharge  the  colunm  headed  ''Maximum" 
gives  the  mean  flow,  as  determined  from  the  rating  table,  for  the  day 
when  the  mean  gage  height  was  highest.  As  the  gage  height  is  the 
mean  for  the  day,  it  does  not  indicate  correctly  the  stage  when  the 
water  surface  was  at  crest  height,  and  the  corresponding  discharge 
was  consequently  larger  than  given  in  the  maximum  column.  Like- 
wise in  the  column  at  ''Minimum'^  the  quantity  given  is  the  mean 
flow  for  the  day  when  the  mean  gage  height  was  lowest.  The  colunm 
headed  ''Mean"  is  the  average  flow  in  cubic  feet  for  each  second  dur- 
ing the  month.  On  this  the  computations  for  the  remaining  columns, 
which  are  defined  on  pages  11  and  12,  are  based. 

The  base  data  presented  in  thb  report,  unless  otherwise  stated  in 
description  of  station,  have  been  collected  by  the  methods  commonly 
used  at  ciurent-meter  gaging  stations  and  described  in  standard  text- 
books. Plate  I  shows  typical  gaging  stations.  Plate  II  shows  cur- 
rent meters  used  in  the  work. 


Digitized  by  VjOOQ IC 


z 
o 

\- 


C3 

z 


Digitized  by  VjOOQIC 


U.  •.  OEOUKMCAL  SURVEY 


WATER-SUPPLY   PAPER   SSI      PLATE    II 


PRICE  CURRENT  METERS. 


Digitized  by  VjOOQIC 


SUBFACB   WATER  SUPPLY,  1912,  PART  I.  15 

ACCUBACT    ANB    REUABIIjITT    OF    FEBIiD    DATA    ANI} 
COMPARATiyE   RESUIiTS. 

The  accuracy  of  stream-flow  data  depends  primarily  on  the  natural 
condilions  at  the  gaging  station  and  on  the  method9  and  care  with 
which  the  data  are  collected.  Errors  of  the  first  group  depend  on  the 
degree  of  perman^cy  of  channel  and  of  permanency  of  the  relation 
between  dischaige  and  stage. 

Errors  of  the  second  class  are  due^  first,  to  errors  in  observation  of 
stage;  second,  to  errors  in  measurements  of  fiow;  and,  third,  to  errors 
due  to  misinterpretation  of  stage  and  flow  data. 

In  order  to  give  engineers  and  others  information  regarding  the 
probable  accuracy  of  the  computed  results,  footnotes  are  added  to  the 
daily  dischai^e  tables,  stating  the  probable  accuracy  of  the  rating 
tables  used,  and  an  accuracy  column  is  inserted  in  the  monthly  dis- 
charge table.  For  the  rating  tables  ''well  defined"  indicates,  in  gen- 
eral, that  the  rating  is  probably  accurate  within  5  per  cent;  ''fairly 
well  defined,"  within  10  per  cent;  '^poorly  defined"  or  "approxi- 
mate" within  15  to  25  per  cent.  These  notes  are  very  general  and 
are  based  on  the  plotting  of  the  individual  measurements  with  refer- 
ence to  the  mean  rating  curve. 

The  accuracy  column  in  the  monthly  discharge  table  does  not 
apply  to  the  maximum  or  minimum  nor  to  any  individual  day,  but  to 
the  monthly  mean.  It  is  based  on  the  accuracy  of  the  rating,  the 
probable  refiability  of  the  observer,  and  knowledge  of  local  conditions. 
In  this  colunm,  A  indicates  that  the  mean  monthly  flow  is  probably 
accurate  within  5  per  cent;  B,  within  10  per  cent;  C,  within  15  per 
cent;  D,  within  25  per  cent.  Special  conditions  are  covered  by  foot- 
notes. 

Even  though  the  monthly  means  for  any  station  may  represent 
with  a  high  degree  of  accuracy  the  quantity  of  water  flowing  past  the 
gage,  the  figures  showing  discharge  per  square  mile  and  depth  of  run- 
off in  inches  may  be  subject  to  gross  errors  which  result  from  includ- 
ing in  the  measured  drainc^e  area  large  noncontributing  districts  or 
omitting  estimates  of  water  diverted  for  irrigation  or  other  use,  and 
they  should,  therefore,  be  considered  as  only  approximate,  particu- 
larly for  periods  of  irrigation  or  of  low  water.  For  these  errors  it  is 
as  a  rule  not  feasible  to  make  adequate  correction. 

In  general,  the  base  data  collected  each  year  by  the  survey  engi- 
neers are  published,  not  only  to  comply  with  the  law,  but  also  to 
afford  any  engineer  the  means  of  examining  and  adjusting  to  his  own 
needs  the  results  of  the  computations.  The  table  of  monthly  dis- 
charge is  so  arranged  as  to  give  only  a  general  idea  of  the  flow  at  the 
station  and  should  not  be  used  for  other  than  preliminary  estimates. 
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The  determinations  of  cUuly  discharge  allow  more  detailed  studies  of 
the  variation  in  flow  by  which  the  period  of  deficiency  may  be  deter- 
nined. 

It  should  be  borne  in  mind  that  the  observations  in  each  succeeding 
year  may  be  expected  to  throw  new  light  on  data  already  collected 
and  published,  and  the  engineer  who  makes  use  of  the  figures  pre- 
sented in  these  papers  should  verify  all  ratings  and*make  such  adjus1>- 
ments  for  earlier  years  as  may  seem  necessary. 

COOPERATION. 

All  gaging  stations  in  Maine  were  maintained  in  cooperation  with 
the  Maine  State  Water  Storage  Commission,  William  T.  Haines, 
Grovemor,  chairman,  and  Cyrus  C.  Babb,  chief  engineer. 

Hydrometric  work  in  Vermont  and  Massachusetts  has  been  carried 
on  imder  a  cooperative  agreement  between  the  governors  of  the  States 
and  the  Director  of  the  United  States  Geological  Survey. 

In  New  York  hydrometric  work  is  carried  on  in  cooperation  with 

the  State  Conservation  Commission  and  also  with  the  State  engineer 

and  surveyor. 

DIVISION    OF   WORK. 

The  field  data  for  Maine  were  collected  by  Cyrus  C.  Babb,  chief 
engineer,  Maine  State  Water  Storage  Commission,  assisted  by  F.  E. 
Pressey,  assistant  engineer;  the  ratings  and  special  studies  were  made 
by  C.  C.  Babb,  assisted  by  F.  E.  Pressey  and  by  H.  J.  Jackson,  as- 
sistant engineer.  Data  were  prepared  for  publication  and  the  esti- 
mates of  flow  during  the  period  when  the  relation  of  gage  height  to 
discharge  was  affected  by  ice  were  made  by  H.  J.  Jackson.  The  com- 
putations were  made  under  the  direction  of  H.  J.  Jackson  by  C.  L. 
Batchelder,  G.  A.  Wallace,  and  M.  I.  Walters. 

The  field  data  for  New  York  and  New  England,  outside  of  Maine, 
were  collected  under  the  direction  of  C.  C.  Covert,  district  engineer, 
by  G.  K.  Larrison,  O.  W.  Hartwell,  C.  S.  DeGolyer,  G.  H.  Canfield, 
Frank  Weber,  J.  G.  Mathers,  and  R.  S.  Barnes.  The  ratings  and 
studies  of  completed  data  were  made  by  0.  W.  Hartwell,  C.  H.  Pierce, 
and  J.  G.  Mathers.  The  computations  and  ice  estimates  were  made 
under  the  direction  of  0.  W.  Hartwell  by  C.  H.  Pierce,  J.  G.  Mathers, 
R.  S.  Barnes,  and  W.  S.  Easterly. 

The  field  data  for  the  Middle  Atlantic  States  were  collected  under 
the  direction  of  R.  H.  Bolster  by  J.  G.  Mathers. 

The  complete  manxiscript  was  edited  by  Mrs.  B.  D.  Wood. 
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STATION    imCORDS. 
ST.  JOHN  BIVEB  BASIN. 

ST.  JOHN  BIVEB  AT  FOBT   KENT,  MAINE. 

Looatlon.— At  the  Biupensioii  footbridge  in  the  town  of  Fort  Kent,  a  short  distance 
above  the  mouth  of  Fish  River  and  about  15  miles  below  the  mouth  of  St.  Francis 
River. 

Becorda  available. — October  13,  1906,  to  December  31,  1912.  Data  also  in  annual 
reports  Maine  State  Water  Storage  Commission. 

Drainage  area. — 4,880  square  miles. 

Gage. — Inclined  staff,  22  feet  long,  in  two  sections,  attached  to  the  new  concrete  pier 
nearest  the  New  Brunswick  shore  of  the  river.  The  lower  part  of  the  gage  is 
placed  in  a  groove  in  the  side  of  the  pier;  the  upper  part  is  fastened  to  the  down- 
stream end  of  the  same  pier.  The  gage  datum  has  remained  unchanged  during 
the  maintenance  of  the  station. 

OhanneL — ^Practically  permanent;  both  banks  high,  rocky,  cleared,  and  not  subject 
to  overflow  except  in  extreme  freshets. 

jyimohBXge  zneasurements.— Made  from  footbridge.    None  made  during  1912. 

Winter  flow.— Affected  by  ice. 

Artafldal  controL — ^A  few  dams  on  the  upper  headwaters  are  used  for  log  driving; 
the  operation  of  these  dams  only  slightly  affects  the  flow  past  the  gage.  No  cor- 
rections applied  in  1912  data. 

Aoouracy. — Relation  between  gage  height  and  discharge  is  occasionally  affected  by 
backwater  caused  by  logs  jamming  on  the  bridge  piers  and,  during  the  winter, 
by  ice;  otherwise  the  conditions  for  accurate  determination  of  discharge  are  fair. 
A  fairly  good  discharge  rating  curve  has  been  developed. 

Daily  gage  height^  in  feet,  of  St.  John  River  at  Fort  Kent,  Maine,  for  191t. 
[A.  v.  Currie,  observer.] 


Day. 

Jan. 

F.b. 

iTar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

6.1 

13.9 
13.6 
13.86 
13.66 
13.86 

18.96 

14.16 
13.85 
14.4 
14.56 

14.5 
13.6 
14.15 
14.8 
14.05 

13.85 
11.95 
12.35 
13.0 
12.45 

11.9 
11.0 
10.2 
10.0 

las 

*ii."8" 

9.9 
9.96 
13.6 
14.6 

16.05 

16.0 

13.76 

12.4 

11.4 

10.7 
10.2 
9.9 
9.6 
9.16 

8.65 
8.4 
9.0 
10.66 
10.66 

'i6.'25' 
10.06 
9.6 
8.9 

8.36 

7.6 

7.8 

l\ 

6.3 
5.95 
6.7 
5.45 

4.95 
4.8 
4.66 
4.66 
4.5 

4.4 

4.26 
4.1 
4.0 
8.86 

3.75 

8.7 

3.65 

8.6 

8.56 

8.6 
3.5 
8.5 
8.6 
8.6 

3.6 
8.6 
3.4 
8.8 
3.36 

8.46 

8.55 

3.66 

8.4 

8.6 

8.5 

3.65 
3.9 
4.16 
4.3 

4.1 

4.06 
3.95 
8.85 
8.9 
6.25 

9.25 
13.15 
12.25 
10.8 

9.46 

8.36 
7.36 
6.8 
6.8 

6.9 

6.6 

5.2 

6.8 

5.3 

5.1 

6.8 

6.05 

5.85 

6.35 

6.05 

4.85 

4.7 
4.6 
4.55 
4.35 
4.3 

4.1 

4.06 

4.0 

3.9 

3.9 

8.8 
3.8 
3.8 
8.8 
8.7 

8.7 
8.7 
3.7 
8.7 
8.7 
8.7 

"6.8" 
5.66 
6.8 

6.0 
4.85 
4.66 
4.46 
4.35 

4.3 

4.7 

5.16 

5.35 

5.4 

6.4 

6.3 

6.25 

5.15 

5.05 

4.95 

J:^ 

4.7 
4.7 

4.6 
4.7 
4.65 
4.6 
4.66 

4.45 
4.4 

4.8 
4.5 
5.3 

7.46 
10.06 
10.3 
9.65 
8.66 
8.0 

8.0 

7.85 

7.5 

7.26 

7.0 

6.9 
6.95 
8.6 
12.5 
12.35 

10.86 
9.35 
9.0 
8.9 
8.6 

7.95 
7.65 
7.2 
6.9 
6.85 

6.6 
6.85 
6.3 
6.3 
6.15 

6.1 

6.05 

5.9 

6.85 

6.75 

5.6 

3 

6.46 

z^^v^\\v.\.^ 

6.86 

4 

5.3 

5, 

8.3 

6.3 

6 

5.6 

5.3 

7 

5.3 

6 

6.9 

5.3 

0 

6.2 

6.15 

10. 

6.1 

5.1 

11 

12 

6.3 

5.06 

13 

6.4 

5.0 

14 

5.0 

16 

.> 

5.0 

16 

«.3 

6.4 

7.0 

8.2 

8.46 

8.3 

8.86 
9.7 
10.25 
11.8 
13.3 
13.76 
16.66 
16.3 
14.76 
14.16 

5.0 

17 

5.0 

5.06 

19 

6.2 

6.3 

20 

6.3 

5.25 

21 

6.3 

22 

6.3 

28 

6.0 

6.2 

24 

6.16 

26 

6.15 

28 

6.1 

6.36 

27 - 

28 — 

6.2 

5.4 
5.4 

29 

5.3 

30 

6.8 

6.3 

81 

6.2 

Non.— Relation  of  gage  height  to  discharge  affected  hy  ice  Jan.  1  to  about  Apr.  19;  average  thicknesEof 
loa,  0.4  to  2.3  feet.       •  •        •" 

29761**— WBF  821—14 2 
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18  SURFACE   WATER  SUPPLY,  1912,   PART  I. 

Daily  discharge,  in  aecond-feet,  of  St  John  River  at  Fort  Kent,  Maine,  for  191 1. 


Day. 


Apr. 


Hay. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1.. 
2. 
3. 
4.. 

6. 

6. 
7. 
8. 
9. 
10. 

11. 
12.. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 


27. 
28. 
29. 
30. 
31. 


17,100 

19,500 
23,600 
20,100 
31,500 
42,000 

45,200 
62,700 
61,000 
51,300 
47,600 


46,100 
43,700 
42,800 
44,000 
45,800 

46,400 
47,6C0 
45,800 
49,100 
50,000 

40,700 
43,700 
47,600 
61,600 
47,000 

39,000 
34,900 
87,100 
40,800 
37,700 

34,700 
29,900 
25,9C0 
24,000 
28,900 

33,000 
31, SCO 
24,400 
24,700 
88,0C0 
50,300 


69,  m 
45,200 
37,400 
32,000 

28,400 
25,900 
24,400 
23,000 
20,900 

18,600 
17,500 
20,200 
27,600 
28,100 

27,100 
26,100 
25,100 
22,500 
19,800 

17,300 
14,100 
12,  SCO 
11,300 
9,770 

8,690 
7,830 
7,010 
6,220 
5,490 


4,760 
4,370 
8,980 
3,740 
3,610 

8,370 
3,090 
2,710 
2,510 
2,280 

2,060 
1,970 
1,890 
1,810 
1,740 

1,660 
1,660 
1,660 
1,660 
1,810 

1,810 
1,660 
1,520 
1,390 
1,460 

1,500 
1,740 
1,740 
1,520 
1,6C0 
1,660 


1,740 
2,320 
2,820 
2,920 
2,710 

2,610 
2,420 
2,230 
2,320 
5,620 

21,400 
36,000 
36,600 
28,900 
22,300 

17,300 
13,100 
10,900 
9.040 
7,660 

6,380 
6,470 
6,770 
6,470 
5,180 

6,770 
8,170 
7,500 
6,920 
5,C40 
4,500 


4,110 
^,860 
3,740 
3,260 
2,920 

2,710 
2,610 
2,510 
2,320 
2,320 

2,140 
2,140 
2,140 
2,140 
1,970 

1,970 
1,970 
1,970 
1,970 
1,970 

1,970 
2,500 
7,330 
6,850 
5,770 

4,900 
4,5C0 
3,^80 
3,460 
8,260 


8,140 
4,110 
6,320 
6,920 
6,070 

6,070 
6,770 
6,620 
5,320 
6,040 

4,760 
4,500 
4,240 
4,110 
4,110 

8,860 
4,110 
8,980 
3,860 
3,740 

8,490 
8,370 
8,140 
8,610 
5,470 

13,500 
25,  ICO 
25,900 
23,200 
18,200 
U,800 


16,800 
16,200 
13,700 
12,700 
11,700 

11,800 
11,600 
18,000 
38,000 
37,100 

29,100 
21,800 
20,200 
19,800 
18,000 

16,600 
13,900 
12,600 
11,300 
11,100- 

10,100 
9,220 
9,040 
8,600 
8,520 

8,340 
8,170 
7,660 
7,600 
7,170 


6,080 
0,220 

5,930. 
6,770 
6,770 

6,470 
6,470 
6,470 
5,320 
5,100 

5,180 
5,040 
4,900 
4,900 
4,900 

4,900 
4,900 
5,040 
5,470 

5,«ao 

5,770 
5,770 
5,470 
6,320 
5,320 

5,930 
6,070 
6,070 
6,770 
5,770 
6,470 


Note.— Daily  discharge  computed  from  a  fal  rl  v  well  defined  rating  curve.  Discharge  Jan.  1  to  Apr.  19 
estimated,  because  of  ice,  from  weekly  gage  heights,  observer's  notes,  climatolcglc  records,  and  discharge 
of  other  dJralDage  areas.  It  should  be  noted  that  these  estimates  are  only  approximate  and  may  be  50 
per  cent  or  more  in  error.  Estimated  mean  discharge  January,  l,400t  second-ieet;  February,  900  second- 
feet;  March,  1,600  second-feet;  Apr.  1  to  19, 3,500  second-feet.  f>ally  discharge  May  26  and  Bept  22  esti- 
mated by  comparison  with  flow  at  Van  Buren.    Daily  discharge  June  16  and  30  interpolated. 

Monthly  diacharge  of  St.  John  River  at  Fort  Kent,  Maine,  for  1912. 
[Drainage  area,  4,880  square  miles.] 


Month. 


Discharge  In  second-feet. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


Run-off 
(depth  in 
Inches  on 

drainage 
area). 


Accu- 
racy. 


January 

February.. 

March 

April 

m 

June 

July 

August 

September. 

October 

November. 
December.. 


The  year., 


62, 
51, 
59, 

36| 

4; 


62,700 


24,400 
5,490 
1,390 
1,740 
1,970 
3,140 
7,170 
4,900 


1,400 

900 

1,600 

16,500 

39,900 

23,000 

2,260 

9,550 

3,180 

7,560 

14,800 

5,520 


a287 
.184 
.328 
3.38 
8.18 
4.71 
.463 
1.90 
.652 
1.56 
3.03 
1.13 


ass 

.20 

.38 
3.77 
0.43 
6.26 

.53 
2.26 

.73 
1.79 
3.38 
1.30 


10,500 


2.15 


Note.— See  footnotes  to  table  of  daily  discharge. 
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ST.  JOHN  EIVEB  AT  VAN   BTTBEN,  MAINE. 

IiOoatiaiL — ^At  new  IntematioBal  Bridge  at  Van  Buzen,  Mainei  about  14  miles  above 

Grand  Ealls,  New  Bnimswick. 
Beoords  available.— May  4, 1908,  to  December  31, 1912.    Data  also  in  annual  reports 

Maine  State  Water  Storage  Commission. 
Drainage  area.— 8,270  square  miles. 
Oage. — Painted  vertically  on  second  pier  from  Van  Buren  side  of  bridge;  zero  of  gage 

10  407.69  feet  above  sea  level;  daily  gage  heights  for  1910  and  1911  were  read  on  a 

vertical  rod  attached  to  the  pier  of  the  sawdust  carrier  of  Hammonds  mill,  about 

700  ftet  below  the  International  Bridge,  but  as  published  they  are  reduced  to  the 

bridge  datum.    Daily  gage  heights  for  1912  were  read  on  the  gage  at  the  Inter- 

n^^n"^  Bridge  and  no  reduction  was  necessary. 
Bifloharge  xneasurementa.— Made  from  the  International  Bridge.    None  made 

during  1912. 
Winter  flow.— Affected  by  ice. 
Artiflcial  eontroL— The  little  storage  above  for  log  driving  probably  does  not  a£Fect 

the  discharge. 
Aoeuracy. — ^Relation  between  gage  heights  and  dischaige  is  probably  not  materially 

affected  by  the  control  of  the  stream  for  log  driving;  for  the  winter  months  an  ice 

rating  curve  has  been  developed.    A  good  open-channel  dischaige  rating  curve 

has  also  been  constructed. 
Cooperation. — Station  established  by  the  International  Commission,  River  St.  John, 

but  maintained  since  May  6, 1912,  by  the  Maine  State  Water  Storage  Commission. 

DmXy  gage  height^  in  feet,  of  St  John  River  at  Van  Bwren^  Maine,  for  1912. 
[W.  H.  Scott,  observer.] 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

22.9 

23.3 

21.5 

19.56 

17.85 

16.56 
15.55 
14.9 
14.3 
13.56 

1285 
12  45 
12  45 
14.25 

14.8 

14.05 
13.66 
13.96 
13.9 
13.05 

122 
11.35 
10.55 
9.8 
9.1 

8.6 

&1 

7.6 

7.16 

6.9 

6.6 

6.26 

6.96 

5.65 

5.36 

6.15 
4.85 
4.65 
4.46 
4.25 

3.05 
3.76 
3.5 
3.45 
3.65 

3.45 

8.3 

8.2 

3.05 

3.0 

3.0 
3.0 
8.0 
2.9 
28 

285 
295 
285 
2  75 
265 
286 

3.05 
3.75 
3.95 
3.65 
3.6 

3.2 
3.0 
296 
2.85 
8.5 

6.15 
13.45 
15.6 
14.4 
126 

10.65 
9.25 
8.05 
7.3 
6.65 

6.7 

5.15 

5.55 

5.4 

5.4 

6.25 

6.8 

6.4 

5.4 
6.1 
4.85 

4.45 

4.25 
3.95 
3.75 
3.65 

3.45 

3.4 

8.25 

3.1 

8.0 

3.1 
3.2 
8.1 
8.0 
8.0 

8.0 

206 

29 

28 

27 

2  7 
275 
8.45 
4.9 
4.6 

4.05 

3.85 

3.6 

3.45 

8.2 

8.2 

8.16 

8.3 

3.25 

3.4 

4.6 
4.4 

4.26 
3.05 
3.76 

8.55 
3.4 
3.3 
3.3 
8.4 

8.3 

3.36 

3.45 

3.35 

3.26 

3.2 
3.2 
3.2 
3.35 
4.1 

7.56 
12.75 
13.96 
1265 
11.46 
10.5 

9.75 

9.5 

9.1 

8.96 

8.5 

7.95 
7.75 
10.35 
14.95 
16.6 

14.65 
13.2 
122 
11.2 
ia65 

10.0 
9.36 
9.05 
&76 
&35 

8.05 
7.85 
7.6 
7.55 
7.45 

8.85 

7.7 

7.1 

6.76 

6.8 

6.8 

2 

6.8 

3 

7.0 

4 

8b4 

( 

9.76 

6 

18.8 
19.35 
19.6 
20.15 
21.35 

21.6 
20.9 
21.0 
22.2 
22.76 

21.8 

19.55 

19.3 

19.9 

19.45 

17.85 

16.3 

15.06 

14.4 

15.4 

17.7 
17.25 
15.6 
14.8 
17.46 
20.5 

11.0 

7        

11.55 

8 

11.2 

0    

10.25 

10..-. 

9.46 

11 

9.96 

13 

10.26 

13 

9.8 

14 

8.4 

15 

7.6 

10 

8.1 

17 

8.46 

18 

8.06 

19       

7.8 

ao 

&0 

21 

7.86 

22    

7.8 

23 

7.0 

24    

7.05 

25 

7.U 

26 

7.0 

27 

6.85 

28           

6.66 

29 

6.36 

30 

6.0 

31 

6.0 

NoTB.— Oafi  heights  are  referred  to  datum  of  gage  on  International  Bridge.  To  reduce  readings  to  elera- 
tion  abore  sea  level  add  407.7  feet.  May  6-14,  logs  running.  Dec.  8.  observer  notes:  "River  firose  ap  solid 
Rdatioii  of  gage  height  to  dJsobarge  probably  affected  by  ice  about  Dec  4-14. 
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Daily  dikharge  in  Mocmd-feet  of  St  John  River  at  Van  Btaren,  Maine,  for  1912, 


Day. 


May. 


June. 


July. 


Axig, 


Sept. 


Oct. 


Not. 


Bee. 


2 

3 

4 

6   ..     

6 

71,600 
75,100 
76,800 
80,500 
88,900 

90,700 
85,700 
86,400 
95,100 
99,200 

88.500 
76,400 
74,800 
78.800 
76,800 

65,600 
56,500 
49,600 
46,200 
51,500 

64,700 
62,000 
62,600 
48.300 
63,200 
82,900 

7 

8  

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21        

22 

23  

24 

25 

26 

27 

28  

29 

30 

31 

100,000 
103,000 
89,900 
76,400 
66,600 

67^900 
62,300 
48,800 
45,700 
42,000 

38,600 
36,700 
36,700 
45,400 
48,300 

44,400 
42,500 
44,000 
43,700 
39,500 

JW.500 
31,800 
28,500 
25.000 
23,000 

21,300 
19,600 
17,900 
16,500 
15,800 


14,900 
13,900 
13,100 
12,200 
11,400 

10,900 
10,100 
9,610 
9,100 
8,600 

7,840 
7,350 
6,740 
6,620 
7,110 

6,620 
6,260 
6,030 
6,680 
5,670 

5,570 
6,570 
6,570 
6,340 
6,120 

6,230 
6,460 
6,230 
6,010 
4,780 
6,230 


6,680 
7,350 
7,840 
7,110 
6,740 

6,030 
5,570 
6,460 
6,230 
6,740 

13,600 
41,500 
62,600 
46,200 
36,900 

28,900 
23,600 
19,400 
17,000 
15,000 

12,400 
10,900 
12,000 
11.600 
11,600 

11,200 
11,300 
11,600 
11.600 
10,800 
10,100 


9,100 
8,600 
7,840 
7,350 
7,110 

6,620 
6,600 
6,160 
6,800 
6,570 

5,800 
6,090 
6,800 
6,570 
6,570 

5,670 
6,460 
6,340 
6,120 
4,900 

4,900 
5,010 
6,620 
10,300 
9,480 

8,100 
7,600 
6,980 
6,620 
6,030 


0,030 
6,920 
6,260 
6,150 
6,500 

9,230 
8,980 
8,600 
7,840 
7,360 

6,860 
6,500 
6,260 
6,260 
6,500 

6,260 
6^380 
6,620 
6,380 
6,150 

6,080 
6,0;i0 
6,030 
6.380 
8,220 

17,800 
88,100 
44,000 
37.600 
82.200 
28,300 


25,400 
24,500 
23,000 
22.500 
20,900 

19,100 
18,400 
27,700 
49,100 
68,200 

47,600 
40.300 
35,500 
81,200 
28,900 

96,400 
23,900 
22,800 
21,800 
20,400 

19,400 
18,700 
17,900 
17,800 
17,400 

20,400 
18,200 
16,400 
15,300 
15,500 


15,600 
15,500 
16,100 


17,900 

19,600 
20,800 
19,400 
18,600 
19,200 

18,700 
17.000 
16,100 
16,200 
16,500 

16,100 
16,60O 
15,000 
14.200 
13.2D0 
13,200 


Note.— Dally  discharge  comouted  ft-om  a  rating  curve  well  defined  below  73.000  Rcond-feet.  Diitcharse 
Dec.  4>14  estimated,  because  of  ice.  from  observer's  notes  and  comparison  with  dlsoharRe  at  Fort  Kent. 
Mean  discharge  Dec.  4-14  estimated  21,000  second-feet,  varying  from  about  19,000  to  *^,000  second-feet. 

Monthly  discharge  oj  St.  John  River  at  Van  Bwren,  Maine,  for  1912. 
[Drainage  area,  8,270  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


Run-oir 

(depth  in 

inches  on 

drainage 

area). 


Accu- 
racy. 


May  6-31.. 

June 

July 

August 

September 
October. . . 
November. 
December. 


09,200 
103,000 
14,900 
52,600 
10,300 
44,000 
58,200 


46,200 
15,800 
4,780 
5,230 
4,900 
5,920 
15,300 
13,200 


72,600 
44,600 

7,670 
15,600 

6,580 
11,900 
25,500 
18,200 


8.78 
6.39 

.927 
1.89 

.796 
1.44 
8.06 
2.20 


8.49 
6.01 
1.07 
2.18 
.89 
1.66 
8.44 
2.54 


B. 
A. 
A. 
A. 
A. 
A. 
A. 

a 


a  See  footnote  to  table  of  daily  discharge. 

ST.  CBOIX  BIVEB  BASIN. 

WEST  BRANCH  OF  ST.   CROIX  RIVER  NEAR  BAILEYVILLE,   MAINE. 

Location. — ^At  highway  bridge  1  mile  from  Baileyville  railroad  station,  about  4  mileB 
below  Princeton,  and  about  half  a  mile  above  the  mouth  of  Tomah  Stream. 

Becords  available.— May  10,  1910,  to  October  24,  1912,  when  station  was  discon- 
tinued. The  dam  imder  construction  at  Grand  Falls,  3  miles  below,  will  flood 
this  station  out—probably  early  in  the  spring  of  1913. 

Drainage  area. — 509  square  miles. 
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Oa^« — Standard  chain,  attached  to  the  floor  of  tiie  bridge  on  the  easterly  span. 

GhamieL — ^Practically  pennanent;  broken  by  four  piers  of  the  bridge;  during  extreme 
hig^  stages  water  is  liable  to  flow  around  abutments  of  the  bridge. 

Biflcharge  zneasurementB. — ^Made  from  downstream  side  of  bridge. 

Winter  flow. — River  generally  does  not  freeze  completely  over. 

Artiflcial  control. — ^The  lake  system  on  West  Branch  is  extensive  and  is  largely 
under  artificial  regulation.  The  dams  are  operated  both  for  log  driving  and 
storage  powers  below. 

Aoeiiracy. — Relation  between  gage  height  and  dischaige  probably  somewhat  affected 
by  ice  during  the  wiuter  and  to  some  extent  also  by  backwater  from  log  jams. 
Results  of  discharge  measurements  are  too  discordant  to  warrant  publishing  esti- 
mates of  dischaige  based  thereon.  Discordant  results  may  be  due  to  effect  of 
log  jams,  but  there  are  no  data  available  upon  which  to  base  an  interpretation  of 
the  results. 

DiMcharge  measvrements  of  Weal  Branch  of  St,  Croix  River  near  BaiUyvUle,  Mairu,  in  191t, 

[Hydrographer,  F.  £.  Pressey.] 


Date. 


0am 
heic^t. 


Dis- 
charge. 


Date. 


Dis- 
ohaige. 


Mareh20 
AprU24.. 
April  25. 
April  26. 


FeeL 

a6.96 
9.00 
8.02 
8.60 


StCtyUt. 

473 

8,270 

2,950 

8,080 


May  7. 
Mays. 
May  10 


FeeL 
6.29 

6.14 
6.31 


SacrfeeL 
1.000 
974 
890 


a  Ice  Jam  below  station. 

Daily  gage  Jieight,  in  feet,  of  West  Branch  of  St,  Croix  River  near  BaileyvUUf  Maine,  for  1912, 

[Mn.  W.  M.  Woodard,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June. 

July. 

Aug. 

Sept. 

Oct. 

1     

5.50 
5.30 
6.15 
5.70 
5.95 

5.75 
5.60 
5.55 
5.40 
6.65 

5.85 
6.15 
6.15 
5.12 
5.15 

5.22 
5.20 
5.10 
5.06 
5.00 

4.80 
4.80 
5.05 
5.00 
4.96 

4.80 
4.90 
4.70 
5.06 
5.00 
4.96 

4.85 
5.00 
4.95 
4.95 
4.96 

4.90 
4.80 
4.60 
4.62 
4.75 

4.72 
4.62 
4.62 
4.52 
4.60 

4.50 
4.50 
4.30 
4.30 
4.80 

4.70 
4.75 
4.76 
5.30 
4.60 

4.76 
4.80 
4.90 

4.86 

4.70 
4.70 
4.65 
4.68 
4.65 

4.72 
4.70 
4.76 
4.72 
4.70 

4.58 
4.62 
4.80 
4.90 
4.60 

4.80 
5.60 
5.80 
5.80 
6.00 

6.02 
5.80 
5.85 
5.62 
5.20 

5.06 
6.28 
6.45 
5.30 
5.40 
5.20 

6.30 
6.40 
5.60 
5.55 
6.50 

5.65 
5.75 
5.90 
5.88 
5.50 

5.60 
5.60 
5.48 
5.55 
5.46 

6.10 
6.35 
6.88 
7.75 
8.75 

8.96 
8.78 
8.70 
9.05 
9.06 

8.62 
8.30 
7.60 
6.96 
6.26 



5.82 
5.70 
6.50 
5.50 
6.60 

6.50 
5.38 
5.15 
5.12 
5.32 

5.42 
5.42 
5.45 
5.42 
5.35 

6.42 
6.42 
5.48 
5.46 
5.40 

5.30 
5.12 
5.10 
5.30 
5.22 

6.28 
6.15 
5.30 
5.20 
6.06 
7.10 

8.05 
8.30 
8.20 
7.85 
7.38 

6.95 
6.80 
6.15 
6.12 
6.05 

5.85 
5.50 
5.60 
5.62 
5.60 

6.50 
5.50 
5.52 
5.38 
5.45 

5.60 
5.55 
4.95 
5.52 
6.55 

6.62 
5.40 
4.90 
4.90 
4,70 

5.45 
5.42 
5.40 
4.90 
4.80 

4.85 
4.90 
4.80 
4.68 
4.50 

4.40 
4.45 
4.50 
4.52 
4.96 

5.20 
5.05 
5.10 
6.20 
4.60 

4.45 
4.60 
4.80 
4.70 
4.76 

4.70 
4.75 
4.75 
4.58 
4.50 
4.80 

4.75 
4.85 

5.05 
4.95 
5.22 

5.10 
4.70 
4.65 
4.65 
4.78 

4.75 
4.60 
4.52 
4.62 
4.70 

4.60 
5.90 
5.85 
6.45 
5.46 

5.15 
5.22 
5.16 
5.16 
5.06 

4.70 
4.80 
4.65 
4.68 
4.62 
4.60 

4.55 
4.40 
4.45 
4.48 
4.45 

4.50 
4.50 
4.50 
4.40 
4.35 

4.35 
4.30 
4.40 
4.50 
4.46 

4.66 
4.46 
4.30 
4.42 
4.52 

4.60 

4.45 
4.58 
4.55 
4.60 

4.60 
4.60 
4.58 
4.55 

4.62 

5.1 

2   

6.7 

3   

6.2 

4 

5.6 

5 

5.0 

6 

4.95 

7 A 

8     

5.55 
5.4 

9 

5.95 

10 

6.0 

11 

6.0 

12  

5.4 

13 

4.35 

14 

5.25 

15 

6.5 

16 

5.6 

17 

5.1 

18    

4.96 

19 

4.66 

20 

4.56 

21 

5.46 

22 

5.0 

23 

4.5 

24 

4.6 

25 

26 

27 

28 

20 

80 

31 

Note.— Relation  of  gage  height  to  discharge  probably  affected  by  ice  Jan.  1  to  about  Apr.  15. 
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StJBPACE  WATER  SUPPLY,  1912,  PART  I. 


MACWTAS  BIVE&  BASIN. 
MAOHIAS  BIYEB  AT   WHITNETyiLLE,  MAINE. 

IJocation. — ^Wooden  highway  bridge  in  the  town  of  Whitneyville;  4  miles  above 
Machiflfl;  200  feet  below  a  storage  dam. 

Becords  available. — October  17,  1903,  to  December  31,  1912.  Data  also  in  annual 
reports  Maine  State  Water  Storage  Commission. 

Drainage  area. — 465  square  miles. 

Gage. — ^A  standard  chain  gage  installed  on  the  wooden  highway  bridge  October  10, 
1911.  Prior  to  October  3,  1905,  a  chain  gage  was  located  on  the  Washington 
County  railroad  bridge.  Backwater  was  occasionally  experienced  here,  however, 
from  the  dam  at  Machias,  and  on  October  3,  1905,  a  staff  gage  was  installed  on 
the  highway  bridge  three-fourths  mile  farther  up  stream.  The  datum  of  the 
present  chain  gage  is  the  same  as  that  of  the  staff  gage  on  the  highway  bridge. 

duumeL — ^Practically  permanent. 

Discharge  measurements. — Still  made  at  the  railroad  bridge,  as  the  section  there 
is  better  than  above.  Low-water  measurements  may  be  made  by  wading  at  a 
point  200  feet  above  the  railroad  bridge. 

Winter  flow. — River  does  not  ordinarily  freeze  over  at  the  gage,  although  the  relatioQ 
of  gage  height  to  discharge  is  more  or  less  affected  by  ice. 

Log  driving. — ^There  is  a  certain  amount  of  log  driving  every  yearand  jams  of  short 
duration  occasionally  occur. 

Artiflcial  control. — ^The  gates  in  the  storage  dam  immediately  above  the  station  are 
opened  and  closed  each  day  during  low  stages  of  the  river;  as  a  result  consider- 
able fluctuation  occurs  at  such  times. 

Accuracy.— A  fair  rating  curve  has  been  developed  except  at  low  stages,  when 
quantities  are  somewhat  uncertain.  The  operations  of  the  gates  of  the  storage 
dam  also  render  results  somewhat  uncertain. 

The  following  dischaige  measurement  was  made  by  F.  E.  Pressey: 
March  21,  1912:  Gage  height,  8.25  feet;  dischaige,  2,850  second-feet, 
anchor  ice  was  running  during  the  measurement. 


Considerable 


Daily  gage  Jieight,  in/eet,  of  Machias  River  at  Whitneyville,  MaiiUf/cr  1912. 
[Ira  8.  Albee,  observer.) 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Deo. 

1 

4.3 
4.2 
4.2 
4.1 
4.0 

3.9 
3.9 
4.0 
4.1 
4.3 

4.3 
4.3 
4.2 
4.3 
4.2 

4.2 

4.2 
4.2 
4.5 
6.0 

4.4 
4.4 

4.4 

4.35 
4.3 

4.3 

4.3 

4.25 

4.2 

4.2 

4.2 
4.2 
4.1 
4.0 
3.9 

8.8 
8.8 
3.8 
8.8 
8.8 

4.9 
4.8 
4.8 
4.7 
4.« 

4.5 
4.4 
4.4 
4.4 

4- .4 

4.45 
4.5 
4.7 
7.0 
7.9 

11.0 
12.1 
11.1 
9.4 
9.1 

«.8 
6.5 
6.1 
5.8 
5.6 

5.4 

6.2 

6.15 

5.1 

5.1 

5.05 
5.0 
4.9 
4.9 
5.0 

6.1 
5.2 
6.3 
6.4 
6.0 

6.5 
6.4 
6.2 
6.0 
6.1 

6.2 
6.3 
6.4 
6.4 
6.0 

5.7 
5.8 
5.8 
5.8 
5.8 

6.0 
6.C 
1.2 
6.0 
6.8 

10.0 
9.4 
9.0 
8.7 
8.4 

8.0 
7.5 
7.0 
6.5 
6.3 

6.2 
6.1 
6.0 
6.0 
5.8 

6.6 
5.4 
6.3 
4.9 
4.6 

3.3 
8.3 
8.8 
8.3 
3.3 

3.2 
3.2 
3.2 
3.1 
3.1 

8.1 
3.1 
3.1 
3.1 
3.1 

3.5 
3.9 
3.9 
8.9 
8.9 

3.6 
4.0 
4.2 
4.8 
4.3 

4.1 
3.9 
8.8 
3.7 
3.7 

3.7 
3.7 
8.7 
8.8 
8.8 

3.8 
8.75 

S:J 

8.7 

8.8 
8.8 
8.7 
8.66 
8.6 

8.6 
8.6 
8.6 
8.6 
3.6 

3.6 
3.6 
8.6 
8.6 
8.6 

8.6 
8.65 

I? 

8.8 

8.6 
8.7 
8.8 
8.9 
4.0 

4.0 
4.0 
8.9 
3.8 
3.7 

8.6 
3.5 
S.5 
8.4 
8.4 

3.4 
3.6 
8.6 
8.7 
S.7 

6.4 
6.6 
6.8 
6.7 
6.8 

6.0 
4.8 
6.3 
7.2 
9.1 

7.8 
6.6 
0.2 
6.0 
6.7 

6.6 
5.6 
6.4 
6.8 
6.2 

4.5 

2 

4.6 

3 

4.8 

4 

5.6 

5 

6.4 

6 

7 

6.3 
6.2 

8 

6.0 

9 

4.0 

10 

4.8 

11 

47 

12 

4.5 

13 

4.4 

14 

45 

15 

42 

16 

41 

17 

41 

18 

41 

19 

48 

20 

6.5 
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Daily  gage  height,  in  feet,  of  MathUu  River  at  WhibMyvilU,  MairUy  for  i9l;r— Continued. 


Day. 

Jan. 

FMk 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Nor. 

Dec. 

21 

5.2 
6.2 
5.2 
5.1 
5.0 

4.0 
4.8 
4.7 
4.5 
4.4 
4.4 

3.8 
4.5 
5.0 
0.1 
5.0 

-  5.5 
5.8 
5.1 
5.0 

8.2 
7.0 
7.0 
0w4 
&0 

5.0 
5.2 
5.2 
0.0 
7.2 
7.4 

7.0 
7.3 
7.9 
8.3 
8.0 

7.8 
7.4 
7.1 
0.8 
OwO 

5.2 
4.7 
4.2 
4.2 
4.8 

4.9 
4.9 
4.9 
4.9 
0w9 
9.2 

4.3 
4.0 
3.0 
3.5 
3.4 

3.4 

3.4 

3.35 

3.35 

8.3 

4.1 
4.2 
4.3 
4.4 

4.4 

4.3 
4.1 
3.8 
3.0 
3.5 
3.5 

3.7 
8.7 
3.7 
3.7 
3.75 

3.8 
3.85 
3.9 
3.9 
3.9 
3.8 

3.9 
4.0 
3.9 
3.8 
3.7 

3.0 
3.5 
3.5 
3.5 
3.5 

3.7 
3.7 
3.7 
3.9 
0.3 

10.0 
9.7 
8.3 
7.4 
5.9 
5.3 

5.0 
4.9 
4.8 
4.7 
5.0 

5.7 
5.5 
5.1 
4.9 
4.7 

0.2 

22 

5.4 

23 

5.3 

24 

5.2 

25 

5.2 

25 

5.2 

27 

5.3 

28 

5.4 

29 

5.4 

30 

5.0 

31 

0.0 

NoTE.>-I? elation  of  gage  height  to  discharge  probably  aflected  by  Ice  about  Mar.  14  to  26.  No  notes 
relating  to  log  Jams,  but  there  may  have  been  some  backwater  from  logs  for  short  periods  during  April, 
May,  and  June. 

Daily  diBcharge,  in  tecond-feetf  of  Machiaa  River  at  WkUneyvilUy  MairUy  for  191i, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

Nov. 

Dec 

1 

042 
587 
587 
534 
48J 

433 
433 
482 
534 

042 

042 
042 

587 
587 
587 

687 
587 
587 
755 
1,070 

1,210 
1,210 
1,210 
1,140 
1,070 

1,000 
937 
875 
814 
098 
098 

008 
008 
006 
070 
042 

042 
042 
014 

587 
587 

587 
587 
534 
482 
433 

887 

887 
387 
887 
887 

387 

755 

1,400 

1,880 

1,720, 

1,420 
1,280 
1,140 
1,070 

1,000 

.     937 

937 

875 

814 

755 
008 
008 
008 
008 

720 
755 
875 

'i,'2i6* 

1,210 
1,800 
2,830 
3,010 

2,470 
2,200 
1  880 
1.040 
1,480 

1,360 
1,210 
1  180 
1,140 
1,140 

1,100 
1,070 
1,000 
1,000 
1,070 

1,140 
1,210 
1  2b0 
1360 
1,800 

2,0S0 
2,920 
3,480 
3.880 
3,580 

8,380 
3.010 
2.740 
2,470 
2,290 

2,200 
2,120 
1960 
1,800 
1,880 

1,960 
2,040 
2  120 
2  120 
1,800 

1,600 
1,040 
1,040 
1,040 
1,040 

1,800 
2.200 
2,830 
1,800 
1,040 

1,210 
875 
587 
587 
937 

1.000 
1,000 
1,000 
1.000 
2,500 
4,800 

5,680 
5,020 
4  580 
4,280 
8,980 

8,580 
3,100 
2,050 
2,200 
2;  MO 

1,900 
1,880 
1,800 
1  800 
1,040 

1,490 
1,350 
1.280 
1,000 
814 

042 
482 
300 

260 
224 

224 
224 
208 

208 
191 

191 
191 
191 
191 
101 

loi 

101 
101 
132 
132 

132 
132 
132 
132 
132 

260 
433 
433 
433 
433 

534 
687 
042 
608 
608 

642 
534 

387 
300 
260 
260 

800 
482 
587 
642 
042 

584 

433 
387 
343 
343 

343 
343 
343 

387 
387 

387 
305 
343 
343 
343 

343 
343 
343 
343 
305 

387 
410 
433 
433 
433 
387 

387 
387 
343 
322 
300 

300 

300 
300 
300 
300 

300 
300 
300 
300 
300 

300 
322 
343 
343 
387 

433 
482 
433 
387 
343 

300 
260 
260 
260 
260 

300 
343 
387 
433 
482 

482 

482 
433 
387 
343 

300 
260 
360 
224 
224 

224 
260 
300 
343 
343 

343 

343 

343 

433 

2,040 

6,340 
5.350 
3.880 
3,010 
1,720 
1,280 

1,350 
1400 
1,640 
1,560 
1,280 

1,070 
037 
1,280 
2.830 
4,600 

3.380 
2.290 
1.960 
1.720 
1,560 

1.400 
1,430 
1,350 
1.280 
1,210 

1,070 

1.000 

937 

875 

1,070 

1,560 
1.420 
1.140 
1,000 
875 

755 

2 

814 

3 

037 

4 

1,400 

5 

5 

i;350 
1,280 

7    

1.210 

8 

1.070 

9 

1,000 

10 

037 

11 

875 

12 

755 

13 

608 

14 

642 

15 

587 

le 

534 

17 

584 

18 

534 

19 

037 

20 

2,200 

21 

1,060 

22 

1,350 

23      

1,280 

24 

1,210 

25 

1,210 

20 

1,210 

27 

1,280 

28 

1.350 

29 

1.350 

30 

1.490 

31 

2,290 

Non.— Daily  discharge  computed  from  a  rating  curve  well  defined  between  200  and  4,000  second-feet 
Diadmrge  Mar.  14  to  26  estimated,  because  of  ice,  from  one  discharge  measurement,  observer's  notes,  and 
dimatologlc  records.  Mean  discharge  Mar.  14  to  26  estimated  2,700  aeoond4Bet,  varying  from  about  1,300 
tD5/N)OaeocDd-teat 
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24  SUBFAOB  WATEB  SUPPLY,  1912,  PABT  I. 

Monthly  digcharge  of  Mackias  River  at  WkitneyvUle,  Maine,  for  191t. 
[Dnimkgb  area,  466  square  miles.] 


Discharge  in  second-feet. 

Bun-off 

(depth  In 

Inches  on 

drainage 

area). 

Aooa 
racy. 

Month. 

Maximum. 

Mean. 

Per 
square 
mile. 

January 

1,210 
1,880 

4,800 

5,680 

098 

642 

482 

6,340 

4,690 

2,290 

433 

387 
698 
1,000 
587 
191 
132 
300 
260 
224 
876 
534 

737 

765 

1,790 

1,940 

1,740 

1,840 

319 

403 

328 

1,030 

1,560 

1,130 

1.68 
1.65 
3.85 
4.17 
3.74 
3.96 
.686 
.867 
.705 
2.22 
3.35 
2.43 

1.82 
1.78 
4.44 
4.65 
4.31 
4.42 
.79 
LOO 

2.'66 
3.74 
2.80 

C. 

February.  ....*... 

B. 

March...            

C. 

April 

B. 

^.v::::::::::::::::..:..: 

B. 

June 

B. 

July     

C. 

August 

B. 

September 

B. 

October             

B. 

November 

B. 

December 

B. 

The  year 

6,340 

132 

1,130 

2.43 

33.10 

a  See  footnotes  to  table  of  daily  discharge. 

T7NION  mVEB  BASIN. 

UNION   RIVER   AT   AMHERST,  MAINE. 

Location. — ^At  highway  bridge  three-fourths  of  a  mile  west  of  Amherst  post  office  on 
road  to  Bangor,  about  a  mile  below  the  highway  bridge  at  the  old  tannery  dam. 

Records  available. — July  25,  1909,  to  December  31,  1912.  Data  also  in  annual 
reports  Maine  State  Water  Storage  Commission. 

Drainage  area. — 140  square  miles. 

Gage. — Standard  chain,  established  June  2,  1910,  and  placed  at  same  datum  as  old 
vertical  gage  nailed  to  log  abutment. 

Channel. — Gravel,  but  not  liable  to  change  except  in  an  unusual  flood. 

DiBcharge  measurements. — Made  from  downstream  side  of  the  bridge. 

Winter  flow. — Affected  by  ice. 

Artificial  control. — A  few  log-driving  dams  above  the  station,  but  the  regimen  of 
stream  is  only  slightly  affected  by  them. 

Accuracy. — Relation  between  gage  height  and  discharge  is  affected  by  ice  and  to  a 
certain  extent,  but  for  short  periods,  by  backwater  from  log  jams.  A  good  rating 
curve  has  been  developed  under  700  second-feet.  Di^harge  values  above  that 
point  should  be  used  with  caution.  No  corrections  have  been  made  for  possible 
backwater  from  log  jams. 

Discharge  measurements  of  Union  River  at  Amherst,  Maine,  in  1912, 
[F.  E.  Pressey,  hydrographer.] 


Date. 

hei^t. 

DiSH 

charge. 

Date. 

height. 

Dis- 
charge. 

Date. 

Gaee 
height. 

Dis- 
charge. 

April  10 

10 

Feet. 
9.22 
9.26 
9.26 
9.17 
9.18 
9.26 
9.22 
9.17 
9.10 
8.40 
8.40 
8.40 
8.40 
8.29 

Sec.-fl. 
686 
688 
671 
639 
650 
678 
634 
664 
646 
669 
683 
681 
£97 
663 

May  15 

Feet. 
8.28 
8.26 
8.24 
8.12 
8.12 
8.10 
8.22 
8.22 
7.70 
7.70 
7.68 
7.68 
7.66 
7.68 

647 
635 
615 
613 
601 
637 
627 
410 
408 
422 
408 
402 
421 

May22 

Feet. 
7.68 
7.66 
7.64 
7.52 
7.62 
7.48 
7.48 
7.46 
7.46 
7.46 
7.46 
7.46 
6.67 
6.67 

««4 

15.::.:.:.. 

22::::::::: 

386 

10        

16 

22       ..       . 

374 

11 

16 

22 

369 

11     .     ... 

16 

22       

374 

11 

16      .   .  .. 

23 

374 

11 

17 

23 

363 

12 

17 

24 

364 

12 

21 

24 

863 

May  14. 

14 

21 

24 

362 

21 

24 

362 

14 

21 

24 

862 

14 

21 

Sept.  6 

67 

16 

22 

1            6 

'    66 

1 
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TTKIOK  BEVEE  BABIK. 

DaUy  gage  height,  in  feet,  of  Union  River  at  Amherst,  Maine,  for  S91g. 
[Mn.  Clan  Nickersan,  observer.] 


25 


Day. 

Jan. 

FA. 

Kar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Deo. 

1 

9.26 
9.20 
9.12 
9.00 
8.90 

866 
857 
9.35 
9.22 
9.22 

9.17 
9.14 
9.00 
8.84 

8.eo 

8.60 
8.82 
8.94 
10.19 
10.67 

10.87 
10.90 
11.37 
11.60 
10.92 

10.62 
10.25 
9.90 
9.45 
9.27 

8.98 
8.70 
8.46 
8.20 
7.88 

7.80 
7.70 
7.60 
7.80 
7.96 

8.05 
8.05 
8.06 
8.40 
8.29 

8.12 
8.22 
816 
7.95 
7.79 

7.70 
7.58 
7.45 
7.46 
7.54 

7.44 
7.37 
7.30 
7.20 
803 
9.40 

9.80 
9.90 
10.00 
10.00 
9.80 

9  47 
9.09 
8.70 
833 
7.95 

7.72 
7.48 
7.58 
7.50 
7.40 

7.28 
7.25 
7.18 
7.03 
6.92 

6.81 
6.70 
6.60 
6.52 
6.43 

6.35 
6.26 
6.20 
6.11 
6.03 

6.97 
5.92 
5.88 
6.80 
5.77 

5.72 
5.69 
6.63 
5.60 
5.58 

5.56 
6.56 
5.57 
5.51 
5.48 

5.41 
5.38 
5.35 
5.45 
6.37 

5.31 
6.16 
6.01 
5.80 
5.84 

5.80 
5.80 
5.87 
5.88 
5.85 
5.80 

6.86 
6.86 
6.90 
6.21 
6.06 

6.06 
6.06 
6.00 
6.00 
5.92 

5.91 
5.88 
5.85 
5.85 
6.15 

&10 
6.15 
6.16 
6.16 
6.15 

5.18 
6.10 
6.00 
5.05 
5.18 

5.19 
5.18 
5.19 
5.16 
5.19 
5.17 

5.81 
6.80 
6.78 
5.76 
5.71 

5.67 
6.62 
5.60 
6.57 
5.52 

5.57 
5.57 
5.65 
.5.51 
4.84 

5.57 
5.67 
6.59 
5.77 
5.84 

5.98 
6.00 
5.90 
5.97 
5.97 

5.95 
5.91 
5.87 
5.81 
6.00 

5.94 
5.94 
5.05 
5.99 
6.00 

6.61 
6.00 
5.08 
5.04 
5.01 

5.88 
5.89 
5.06 
5.01 

5.88 

5.87 
5.84 
5.82 
5.80 
6.02 

5.90 
5.08 
5.08 
6.08 
7.78 

847 
8.30 
8.10 
840 
868 
8.62 

8.60 
8.86 
8.72 
8.46 
828 

8.08 
7.98 
9.25 
9.65 
9.25 

9.00 
8.00 
8.76 
8.60 
8.50 

840 
8.23 
812 
7.00 
7.80 

7.73 
7.60 
7.54 
7.36 
7.37 

7.44 
7.35 
7.25 
7.10 
7.00 

7.15 

2 

8.68 

7.42 

3 

10.48 

8.60 

7.44 

4 

7.46 

5 

1 

7.38 

6 

9.00 

■"s'ao' 

8.60 

7.38 

7 

7.68 

8....:...:;;::;:'::::::: 

7.87 

9 

8.40 

7.42 

10 

10.10 

8.25 

7.09 

11 

7.58 

12 

7.10 

13 

9.65 

"i'oo' 

9.00 


7.76 

14 

8.08 

15 

8.32 

16 

14.10 

7.90 

17 

9.fi0 

7.80 

7.05 

18 

7.20 

19 

'•'"••\ 

6.80 

20 

21 

9.66 

7.80 

12.00 

7.06 
7.34 

22 

8.06 

23 

11.50 

8.52 

24 

9.28 

8.80 

8.02 

25 

9.42 

26 

8.60 

27 

9.05 

"8.'85* 

8.82 
8.60 
8.42 
9.75 
9.60 

8.50 

28 

29 

8.55 

30 

8.56 

31 

8.80 

9.44 

Note.— Relation  of  cage  height  to  discharge  affected  by  ice  Jan.  1  to  about  Apr.  17.    Probably  no  material 
effect  from  ioe  during  December. 

Daily  discharge,  in  second-feet,  of  Union  River  at  Amherst,  Maine,  for  1909-1912, 


Day. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Day. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1909. 
1 

36 
34 
81 
28 
26 

24 
23 
23 
22 
22 

23 
21 

18 
18 
15 

17 
18 
18 
16 
15 

10 
17 
16 
15 
14 

16 
16 
15 
15 
15 

1,150 
984 
934 
860 
783 

048 
513 
450 
404 
325 

282 
243 
224 
102 
171 

236 
212 
206 
300 
380 

358 
336 
304 
306 
274 

260 
245 
289 
222 
208 

628 
566 
515 

1900. 
16 

16 
16 
24 
22 
22 

21 
10 
10 
21 
10 

16 
16 
19 
18 
18 
18 

15 
15 
16 
18 
18 

16 
16 
16 
19 
22 

19 

143 

254 

2,110 

1,400 

217 
208 
192 
190 
173 

156 
164 
164 
173 
190 

241 
241 
264 
204 
284 
249 

199 
182 
212 
204 
190 

188 
187 
185 
182 
251 

913 
738 
679 
648 
628 

2   . 

17 

3 

18 

4 

10 

5 

20 

6 

21 

7 , 

22 

8 

23 

9..     .. 

24 

10 

25 

56 

55 
51 
47 
42 
40 
40 

11 

26 

12     . .     . . 

27 

13     

28 

14 

29 

15     

30 

31 
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26  SUBFAOB  WATER  SUPPLY,  1912,   PABT  I. 

Daily  discharge,  %n  Hcond-fea,  of  Union  River  at  Amhergt,  Mame^for  1909-1912 — Con. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

Nov. 

Dec. 

1010. 
1 

668 
608 
585 

568 
556 

532 
544 
556 
556 

637 

532 
606 
450 
410 
869 

843 
804 
284 
380 
686 

635 

688 
710 
682 
682 

669 
966 
862 
768 
682 



738 
758 
580 
580 
666 

532 
503 
461 
426 
392 

358 
326 
304 
274 
264 

236 
208 
187 
190 
176 

159 
148 
140 
132 
128 

128 
156 
159 
156 
156 
170 

173 
173 
158 
150 
137 

125 
118 
113 
113 
113 

112 
108 
150 
138 
126 

122 
113 
161 
173 
183 

178 
187 
175 
164 
158 

146 
137 
148 
153 
156 

161 
153 
180 
176 
134 

119 
106 
118 
110 
92 

81 
74 
67 
68 
66 

64 
68 

49 
43 

41 

43 
41 
41 

41 
41' 

41 

47 
40 
40 
40 
38 

40 
40 
41 
44 

223 

170 
178 
190 
187 
178 

176 
126 
110 
96 
88 

73 
66 
68 
66 
71 

40 
46 
47 
46 
63 

46 
43 
43 
89 

89 
34 

84 
83 
28 
34 
34 

23 
34 
31 
30 
80 

80 
28 
28 
58 

47 

47 
63 
66 
68 
40 

47 
44 

40 
40 
88 

38 
36 
89 
88 
37 

88 

88 
37 
84 
87 

85 
86 
87 
35 
36 

84 
83 
81 
29 
38 

37 

26 
34 

34 
23 
28 
33 
23 

24 
87 
44 

40 
67 
60 

63 
67 
65 
56 

67 

57 
60 
68 
63 
61 

61 
61 
67 
65 
53 

51 
53 
50 
46 
48 

48 
80 
39 
53 
53 

53 
47 
40 
57 
60 

72 

3 

72 

3 

81 

4 

5 

6 

7 

8 

9 

10 

830 

605 
605 
680 
656 

606 

472 
450 
426 
869 
329 

343 
345 
329 
321 
836 

461 
461 
461 
461 
496 
508 

11 '. 

12 

13 

14 

15 

16 

17 

18 

19 

ao 

21 

22 

23 

24 

25 

26 

27 

28 

29 

SO 

31.          -  . 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Dec. 

1911. 
1 

809 
830 
768 
669 
605 

556 
484 
461 
410 
358 

347 
336 
317 
304 
284 

270 
245 
226 
208 
195 

182 
173 
208 
226 
241 

245 
236 
226 
206 
199 
173 

170 
199 
190 
173 
170 

164 
140 
125 
110 
96 

83 
83 
110 
156 
173 

246 
369 
825 
304 
284 

264 

245 
208 
173 
140 

125 
110 
96 
103 
103 

96 
78 
73 
68 
63 

69 
73 
63 
61 
67 

53 
49 
47 
46 
40 

40 
87 
87 
40 
39 

87 
87 
40 
40 
44 

44 
55 

63 
72 
90 
83 

103 
125 
140 
143 
128 

110 
96 
88 
72 
68 

68 
63 
60 
66 
46 

M 
46 
44 

47 
47 

49 
61 
63 
51 
47 

44 

40 
39 
44 

47 
62 

62 
63 
63 
61 
44 

40 
47 
47 
47 
49. 

47 
46 
63 
63 
65 

68 
65 
63 
67 
69 

63 
63 
68 
68 
68 

60 
71 
68 
68 
72 

70 
66 
65 
66 
83 

78 
68 
65 
40 
86 

35 
86 
87 
84 
84 

35 
88 
68 
41 
84 

27 
26 
66 

47 
41 

87 
86 
86 
86 
84 
84 

40 
87 
35 
84 
33 

31 
34 
83 
66 
67 

55 
55 
78 
83 
03 

176 
164 
148 
208 
206 

194 
190 
217 
173 
206 

217 
204 
190 
364 
819 

270 

2.    .          

308 

3 

461 

4 

5 

6 

7 

8 

9 

10..  .        

304 

11 

1,030 
1,010 
1,000 
852 
1,400 

1,250 
1,180 
1,220 
1,180 
1,150 

1,130 

1,000 

896 

846 

798 

798 
798 
830 
830 
930 

301 

12 

212 

13 

215 

14 

219 

15    ...     

219 

10 

219 

17 

217 

18  ..    

217 

19 

20    ..      

21      

22 

23         

24 

25  ,      

26  

27 

542 

28   

600 

29 

710 

30    

800 

31 

1,000 
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UNION  RIVBB  BASIN.  27 

Daily  dMiarge,  in  uoond-feet,  of  Union  River  at  Amherst,  Maine^for  1909-1912 — Con. 


Day. 

Apr. 

M«y. 

Jane. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Deo. 

1912. 
1 

732 
656 
592 
532 
456 

438 

415 
392 
438 
472 

496 
496 
508 
580 
554 

613 
537 
520 
472 
436 

415 
387 
858 
360 
878 

856 

340 
826 
804 
401 
8.3 

1,000 
1,040 
1,070 
1070 
1,000 

886 
765 
656 
563 
472 

420 
365 
387 
369 

347 

321 
314 
800 
270 
249 

228 
206 

190 
176 
161 

148 
134 
125 
112 
100 

92 
86 
81 
72 
60 

65 
62 
67 
65 
53 

52 
52 
53 
48 
46 

41 
89 
37 
44 
38 

85 
119 
97 

72 
76 

82 
72 
80 
81. 
78 
72 

78 
78 
83 
126 
103 

108 
108 
96 
96 

86 

84 
81 
78 
78 
118 

110 

118 
119 
119 
118 

27 
110 
96 
21 
27 

28 
27 
28 
26 
£8 
26 

73 
72 
70 
68 
64 

61 
5'' 
55 
53 
49 

53 
53 

51 
48 
14 

53 
61 
54 
69 

76 

93 
96 
95 
92 
92 

90 
84 
80 
73 
96 

88 
88 
90 
96 
96 

192 

96 
93 
88 
84 

81 
82 
91 
84 
81 

80 
76 
74 
72 
99 

95 
93 
93 
107 
433 

596 
556 

530 
580 
651 
635 

606 
099 
661 
595 
551 

503 
479 
814 
948 
814 

^38 
710 
669 
630 
606 

680 
539 

513 
482 
450 

422 
302 

378 
338 
340 

356 
336 
314 
302 
282 

294 

1 

351 

3   .        

356 

4 

360 

5 

343 

0           

348 

7 

410 

8     .      

454 

9. 

351 

10   

482 

11 

887 

12. 

284 

13 

426 

14 

508 

15 

561 

16. 

482 

17 

274 

18. 

721 
1,140 
1)320 

1,390 
1,400 
1590 
1680 
1,410 

1,260 

1,160 

1,040 

879 

820 

804 

19. 

226 

20 

274 

21 

834 

22 

496 

23 

610 

21 

716 

25 

869 

26. 

630 

au 

606 

28. 

612 

29. 

618 

30. 

618 

31 

876 

Note.— Dai^  discharge  computed  firom  a  ratlxw  curve  well  deOxied  between  15  and  700  second-feet. 
The  cnfve  b  simply  an  extension  above  700  second-ieet  and  discharge  values  above  that  point  should  be 
used  with  caution.^  DIadiwge  Deo.  4, 1909,  to  Mar.  9, 1910,  Deo.  4, 1910,  to  Apr.  10, 1911,  Dec.  4  to  9  and 


19  to  26. 1911,  and  Deo.  80, 1911.  to  Apr.  17. 1912,  estlmatecL  because  of  ice.  from  discharge  measuremeats, 
gage  heightB,  gage  observer's  notes,  cUmatoioglc  records,  and  discharge  of  adjacent  drainage  areas: 


Period. 


Mean  discharge 
(second-feet). 


Estimate.    Range. 


Period. 


Mean  discharge 
(second-feet). 


Estimate.    Range. 


Dee.  4-31, 1909. 

Jan.,1910. 

Feb.,  1910 

Mar.  1-9, 1910.. 
Dec  4-31. 19ia 

Jan.,1911. 

Peb.,1911 

Mar.,1911 


270 
200 
450 
800 

80 
100 

40 
120 


15(M00 
70^500 

150^900 

700-1,000 

20-200 


Apr.,  1-10, 1911 
Dec.  4-9, 1911... 
Dec.  11^26, 1911. 

Jan.,  1912 

Feb.,  1912 , 

Mar.,1912 

Apr.  1-17, 1912. 


700 
400 
440 
400 
220 
660 
600 


250-600 
200-700 


500-700 


DJaebuge  Dec.  28, 1912,  Interpolated. 
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28  SUBFACB  WATER  SUPPLY,  1912,  PART  I. 

Monthly  dMuxrge  of  Union  River  at  Amherst^  Maine,  for  1909-1912. 
[Dralxiage  area,  140  square  miles.] 


Discharge  in  seoond-feet. 

Ruzhoff 
(depth  in 
mcbeBOii 

drainage 
area). 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 
square 
mile. 

Accu- 
racy- 

1900. 
August 

36 

2,110 

1,160 

013 

628 

15 
14 
156 
182 

21.5 
145 
373 
325 
290 

0.154 

1.04 

2.66 

2.32 

2.14 

0.18 
1.16 
3.07 
2.59 
2.47 

D. 

September 

D 

October 

c. 

November. 

c 

December 

D. 

1910. 
January 

200 

450 

563 

570 

312 

145 
75.0 
87.4 
87.7 
33.0 
55.3 
79.5 

1.43 
8.21 
4.02 
4.07 
2.23 
1.04 
.536 
.624 
.260 
.236 
.395 
.568 

1.65 

3.34 

4.64 

4.54 

2.57 

1.16 

.63 

.72 

.30 

.27 

.44 

.65 

D 

February 

D. 

itorch....;:.: : 

321 
284 
128 
103 
38 
34 
23 
22 
39 

c 

April. 

966 
753 
187 
175 
222 
55 
57 
80 

B. 

ifeyTi::::... :....: ::.: 

c 

lutie. 

c. 

July 

B 

August 

B. 

September 

c 

October 

C. 

November 

r 

December. 

D. 

The  year 

216 

1.54 

20.90 

1911. 
January 

100 
40 

120 

904 

357 

175 
55.2 
68.1 
58.2 
46.2 

130 

404 

0.714 

.286 

.857 

6.46 

2.55 

1.25 

.394 

.486 

.416 

.330 

.929 

2.89 

a82 

.30 

.99 

7.21 

2.94 

1.40 

.45 

.56 

.46 

.38 

1.04 

3.33 

D 

Febmary , .  

D 

Marrh... ., 

D 

ApriL 

c 

iSyT....:::: :.: :.:.:. 

869 

360 
96 

143 
72 
83 

319 

173 
83 
37 
39 
40 
27 
31 

B 

June 

B 

July 

B. 

B 

Sentember 

A 

0<^ber 

A 

November 

A 

c. 

The  year 

205 

1.46 

19.88 

1912. 
January ..,.-.....-,., , 

400 

220 

650 

867 

478 

448 
64.7 
78.0 
68.2 

200 

535 

466 

2.86 

1.57 

4.64 

6.19 

8.41 

3.20 

.462 

.557 

.487 

1.43 

3.82 

3.33 

3.30 

1.60 

5.35 

6.91 

3.93 

3.57 

.53 

.64 

.54 

1.65 

4.26 

8.84 

D 

Pebniary . , 

D. 

\fft»r^ 

D 

April 

1,680 
862 

1,070 
119 
126 
96 
651 
948 
876 

B. 

M^:: :::::.:::::::.:.:.:::.:.:.:.:: 

304 
100 
35 
21 
14 
72 
282 
226 

A 

June....^ 

B 

July 

A. 

August 

B 

September 

A. 

October 

B. 

Novembf^r -.--.,.-, , . , . 

A. 

B. 

The  year 

1,680 

14 

373 

2.06 

36.21 

NoTK.— See  footnotes  to  tables  of  daily  discharge. 

GREEN   LAKE   AT   GREENLAKE,  MAINE. 

Location. — ^At  highway  bridge  at  head  of  lake,  600  feet  from  Greenlake  railroad 
station. 

Records  available.— July  1,  1909,  to  December  31,  1912. 

Area  of  lake  surface. — 4.43  square  milee. 

G-a^e. — Staff  nailed  to  log  abutment  of  highway  bridge.  Record  shows  the  fluctua- 
tion of  the  lake  level. 

Cooperation. — ^The  cooperative  observer  is  Mr.  H.  F.  Lord,  of  Greenlake,  Maine. 
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UNION  BIVEB  BASIN. 

Daily  ffoge  heigJu,  in  feet,  of  Oreen  Lake  at  GreerUake,  Maine,  for  19  It. 
(H.  F.  Lord,  otMorer.] 


29 


Day, 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1  

8.3 
8.3 
8.3 
8.3 
8.3 

8.3 
8.3 
8.3 
8.3 
8.3 

8.2 
8.2 
8.2 
8.1 
8.1 

8.2 
8.2 
8.2 
8.3 
8.4 

8.4 

8.46 

8.4 

8.45 

8.46 

8.46 

8.45 

8.46 

8.4 

8.3 

8.3 
8.3 
8.1 
8.1 
8.0 

8.0 
7.9 
7.9 
7.9 
7.8 

7.8 
7.8 
7.8 
7.9 
7.9 

7.9 
7.9 
7.9 
7.9 
7.9 

7.9 
7.9 
7.8 
7.8 
7.8 

7.8 
7.8 
7.9 
7.9 
8.0 
8.2 

8.3 
8.3 
8.2 
8.1 
8.1 

8.0 
LO 

6.9 
6.8 
6w8 
6.7 
6.7 

6.7 
6.6 
6.6 
6.6 
6.5 

6.6 
6.5 
6.4 
6.4 
6.4 

6.4 
6.3 
6.3 
6.3 
6.3 

6.4 

6.4 
6.4 
6.4 
6.4 

6.4 
6.4 
6.3 
6.3 
6.3 
6.3 

6.3 

6.35 

6.3 

6.3 

6.3 

6.3 

6.3 

6.25 

6.25 

6.2 

6.2 
6.2 
6.1 
6.1 
6.1 

6.1 
6.0 
6.0 
6.9 
6.9 

6.9 
6.8 
5.8 
5.8 
5.8 

6.7 
6.7 
6.7 
5.6 
5.6 
6.6 

6.5 
5.5 
6.5 
6.5 
6.4 

6.4 
6.4 
6.4 
6.4 
6.4 

6.3 
6.3 
6.3 
6.2 
6.1 

6.0 
4.9 
4.8 
4.7 
4.6 

4.5 
4.4 
4.3 
4.3 
4.2 

4.1 
4.0 
3.9 
3.8 
3.7 

3.6 
3.5 
3.5 
3.5 
3.4 

3.4 
3.2 
3.2 
3.2 
3.1 

3.0 
2.96 
2.9 
2.9 
2.8 

2.8 
2.8 
2.7 
2.7 
2.6 

2.6 
2.6 
2.5 
2.6 
3.2 

3.4 

3.6 

8.7 

S.75 

8.75 

3.8 

3.9 
3.9 
4.0 
4.0 
4.05 

4.1 
4.1 
4.2 
4.6 
4.7 

4.8 
4.9 
5.0 
5.1 
6.2 

6.3 

5.3 

6.35 

5.4 

5.4 

6.45 

6.5 

6.5 

6.6 

6.65 

6.7 

6.75 

6.8 

5.9 

6.9 

6.0 

2 

6.1 

3 

6.86 

6.1 

4 

6.2 

5 

6.2 

6 

6.2 



6.26 

8 

6.3 

9 

6.3 

10 



0.16 

6.3 

11 

6.35 

12 

5.15 

6.36 

13 

6.4 

14 

6.4 

15 

6.5 

16 

6.6 

17 

6.6 

18 

7.06 

6.6 

19 

6.6 

20 

6.6 

21 

6.7 

22 

8.25 

6.7 

23 

6.7 

24 

:!::::::::: 

6.7 

25 

6.8 

28 

6.9 

27 

6.9 

28 

7.0 

29 

7.0 

30 

7.0 

31...  . 

...... 

7.1 



NoTB.— Obeerver  reports  as  follows:  "Apr.  23:  loe  left  the  lake.    Dec.  24:  Lake  closed." 

GBEEN  LAKE   STBEAM   AT   LAKEWOOD,  MAINE. 

Location. — At  highway  bridge  half  a  mile  below  dam  at  outlet  of  Green  Lake,  half 

a  mile  from  Lakewood  poet  office,  and  8  miles  from  Ellsworth. 
Records  available. — July  1,  1909,  to  December  31,  1912.    Data  also  in  annual 

reports  Maine  State  Water  Storage  Commission. 
Drainage  area.— 47  square  miles. 

Oage. — Seven-foot  staff,  nailed  to  rightrhand  abutment,  upstream  side  of  bridge. 
Channel. — Practically  permanent;  banks  not  subject  to  overflow. 
Diacharge  measurements. — ^Made  from  lower  side  of  bridge. 
Winter  flow. — Ice  does  not  affect  the  relation  of  gage  height  to  discharge  every  year 

at  this  station. 
Artificial  control. — ^The  dam  half  a  mile  above  the  station  at  the  outlet  of  the  lake 

controls  the  storage  of  the  lake,  and  records  do  not  show  the  natural  flow. 

The  following  discharge  measurement  was  made  by  F.  E.  Pressey: 
March  22:  Gage  heigjht,  3.60  feet;  discharge,  206  second-feet.    Relation  of  gage 
height  to  discharge  affected  by  ice. 
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80  SURFACE  WATBB  SUPPLY,  1912,  PART  I. 

Daily  gage  height,  in  feet  y  of  Green  Lake  Stream  at  Lakewood,  UaxM^for  191 1. 
[Martia  A.  Oarland,  obserrer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Tone. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1  

Z3 

2.6 

2.70 
2.70 
2.70 
2.70 
2.70 

2.70 
2,70 
2.70 
2.70 
2.70 

2.70 
2.88 
2.80 
2.80 
2.90 

3.00 
120 

Too* 

3.60 
3.  GO 
3.60 

3.60 
3.60 
3.60 
3.70 
3.72 
3.72 

3.72 
3.72 
3.72 
3.72 
3.72 

3.72 
3.68 
3.60 
3.55 
3.50 

3.50 
3.50 
3.50 
3.50 
3.48 

3.48 
3.45 
3.42 
3.40 
3.60 

3.60 
3.60 
3.80 
3.80 
3.78 

8.75 
3.70 
3.65 
3.60 
3.55 

3.55 
3.50 
3.40 
3.35 
3.30 

3.28 
3.25 
3.22 
3.20 
3.20 

3.20 
3.20 
3.20 
3.20 
3.20 

3.20 
3.20 
3.% 
3.20 
3.20 

3.20 
3.20 
3.20 
3.18 
3.18 

3.18 
3.18 
3.18 
3.18 
3.30 
3.50 

3.50 
3.50 
3.50 
3.50 
3.50 

3.50 
3.50 
3.50 
3.45 
3.40 

3.38 
3.35 
3.30 
3.25 
3.20 

3.15 
3.10 
3.10 
3.10 
3.10 

3.00 
3.00 
3.00 
2.98 
2.96 

2.05 
2.92 
2.90 
2.90 
2.90 

2.90 
2.90 
2.90 
2.90 
2.90 

2.90 
2.90 
2.90 
2.90 
2.90 

2.88 
2.85 
2.85 
2.82 
2.80 

2.78 
2.75 
2.75 
2.72 
2.70 

2.70 
2.72 
2.75 
2.78 
2.78 

2.78 
2.78 
2.78 
2.78 
2.78 
2.78 

2.80 
2.80 
2.80 
2.80 
2.80 

2.80 
2.80 
2.80 
2.80 
2.80 

2.80 
2.80 
2.80 
2.80 
2.78 

2.78 
2.78 
2.78 
2.80 
2.80 

2.80 
2.80 
2.80 
2.80 
2.80 

2.80 
2.80 
2.78 
2.78 
2.78 
2.78 

2.78 
2.78 
2.78 
2.78 
2.78 

2.78 
2.78 
2.78 
2.78 
2.78 

3.20 
3.20 
3.20 
3.20 
3.20 

3.20 
8.20 
3.20 
3.20 
3.20 

3.20 
3.20 
3.20 
3.20 
3.20 

3.20 
3.20 
3.20 
3.20 
8.20 

3.20 
3.20 
3.20 
3.20 
3.20 

3.20 
3.20 
3.20 
3.20 
2.90 

2.90 
2.90 
2.70 
•  2.70 
2.70 

2.70 
2.70 
2.70 
2.70 
2.70 

2.70 
2.70 
2.70 
2.70 
2.75 

2.80 
2.80 
2.60 
2.60 
2.60 
2.60 

2.60 
2.00 
2.00 
2.40 
2.40 

2.40 
2.40 
2.40 
2.40 
2.40 

240 
2.40 
2.40 
2.40 
2.40 

2.40 
2.40 
2.42 
2.45 
2.45 

2.45 
2.45 
2.45 
2.45 
2.45 

2.46 
2.45 
2.46 
2.46 
2.46 

2.48 

2 

2.48 

3 

2.48 

4       

2.50 

6 

2.50 

6 

2.70 
2.70 
2.70 
2.70 
2.70 

2.70 
fi.70 
2.70 
2.70 
2.70 

2.70 
2.70 
2.70 
2.70 
2.70 

2.70 
2.70 
2.70 
2.70 
2.70 

2.70 
2.70 
2.70 
2.70 

2.50 

7 

2.50 

8 

2.50 

0 

2.50 

10..... 

2.50 

11 

2.52 

12 

2.56 

13 

2.58 

14 

2.60 

15 

2.70 

16 

2.80 

17 

2.80 

18 

2.80 

19 

2.6 

2.85 

20 

2.85 

21 

2.85 

22 

2.85 

23 

2.85 

24 

2.6 

2.85 

25 

2.85 

26 

2.85 

27 

2.85 

28 

2.85 

29 

2.85 

30 

2.85 

31 

2.85 

NoTK.— Relatfon  of  gage  height  to  discharge  affected  by  ice  Jan.  1  to  about  Apr.  17.  Observer  noted 
oonditioDS  as  follows:  Apr.  20  and  Sept.  11,  gates  partly  open  at  outlet;  Oct.  10  and  13,  gates  doeed  at  out- 
let; Oct.  28,  gates  tightly  closed;  Nov.  4,  gates  tightly  closed,  flow  simply  leakage  through  dam. 

DatZy  diKharge,  in  ucond-feet,  of  Green  Lake  Stream  at  Lakewoody  Matne,  for  191 1. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

268 
248 
211 
194 
177 

171 
162 
152 
146 
146 

146 
146 
146 
146 
146 

146 
146 
146 
146 
146 

146 
146 
146 
141 
141 

248 
248 
248 
248 
248 

248 
248 
248 
230 
211 

204 
194 
177 
162 
146 

132 
119 
119 
119 
119 

96 
96 
96 
92 
92 

77 
77 
77 
77 
77 

77 
77 
77 
77 
77 

74 
70 
70 
66 

62 

59 
56 
56 
52 
49 

49 
52 
56 
59 
50 

62 
62 
62 
62 
62 

62 
62 
62 
62 
62 

62 
62 
62 
62 
50 

59 

59 
59 
62 
62 

62 
62 
62 
62 
62 

50 
56 
59 
59 
50 

50 
59 
59 
59 
59 

146 
146 
146 
146 
146 

146 
146 
146 
146 
146 

146 
146 
146 
146 
146 

146 
146 
146 
146 
146 

146 
146 

146 
146 
77 

77 
77 
49 
49 
49 

49 
49 
49 
49 
49 

40 
49 
49 
49 
56 

38 
88 
88 
19 
19 

19 
19 
19 
19 
19 

19 
19 
19 
19 
19 

19 
19 
21 
24 
24 

24 
24 
24 
24 
24 

26 

2  

36 

8 

26 

4 

28 

6  

28 

6  

26 

7 



28 

8 

28 

9   

28 

10 

28 

11   

30 

12 

33 

13   

36 

14 

88 

15 

49 

16 

62 

17  

62 

18 

62 

19 

211 
288 

288 
288 

376 
376 
367 

70 

20  

70 

21 

70 

22 

70 

23 

70 

24  

70 

26 

70 
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UNION  BIVEB  BASIN.  31 

Daily  disdiarge,  in  »econd'/eet,  of  Green  Lake  Stream  at  Lakewood,  MmfUyfw  191 1 — Con. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Bept. 

Oct. 

Nov. 

Deo. 

26 

354 
331 
310 
288 
268 

141 
141 
141 
141 
177 
248 

86 
81 
77 
77 
77 

SQ 
50 
80 
50 
50 
60 

62 
62 
50 
50 
50 
50 

146 

146 

146 
146 
146 

62 
62 
38 
38 
88 
88 

24 
24 
24 
24 
24 

70 

27 

70 

28 

70 

29 

70 

30 

70 

31 

70 

NoTK.— Dafly  discharge  computed  from  a  rating  curve  tttklj  well  defined  above  20  second-feet. 
Discharge  Jan.  1  to  Apr.  18,  estimated,  because  of  ice,  from  one  discharge  measurement,  gage  heights, 
observer's  notes,  and  dimatologlo  records: 


Period. 


Janoary.. 
February. 
March.... 
April  1-18 


Monthly  discharge  of  Green  Lake  Stream  at  Lakewood,  Maine. 
[Drainage  area,  47  square  miles.] 


Run-off 
(depth  in 
incneson 
drainage 

area). 

Month. 

Mftxlmnmr 

SGnimum. 

Mean. 

Per 
square 
mile. 

Accu- 
racy. 

Janoary 

20 
80 

120 

268 

168    . 

160 
64.0 
61.2 

117 
70.6 
28.0 
60.2 

a426 
.638 
2.65 
6.60 
8.47 
8.40 
1.38 
1.80 
2.40 
1.60 
.480 
1.07 

a  49 

.60 
2.04 
6.26 
4.00 
8.70 
1.50 
1.60 
2.78 
L06 

.66 
1.28 

Febniary.... ' 

Manrh 

D. 

aSSl:: 

376 
268 
248 
77 
62 
146 
146 
88 
70 

C. 

tSS7^v.,......y. 

141 
77 
49 
59 
60 
38 

«19 
26 

I- 

Jane ..,,,... 

July 

B. 

Angnst..... -r-, , 

B. 

B. 

October 

B. 

November 

C. 

December. 

C. 

The  year 

376 

95.8 

2.04 

27.76 

NOTB. 


aFlow,  simply  leakage  through  dam. 
footnotes  to  tables  of  daily  gage  height  and  daily  discharge. 


BRANCH  LAKE  NEAB  ELLSWORTH,  MAINE. 

liocation. — ^Near  the  intake  to  the  wheela  of  the  Branch  Pond  Lumber  Co.'b  mill, 
at  the  lower  end  of  Bianch  Lake,  in  Ellsworth,  Maine. 

Records  available.-June  29,  1909,  to  December  31, 1912. 

Area  of  lake  surface. — 1.33  aquare  miles. 

Oa^. — Staff;  datum  unchanged.    Readings  indicate  height  of  lake. 

Altitude. — Altitude  as  determined  by  Geological  Survey,  236  feet  above  sea  level, 
and  this  height  was  assumed  as  the  height  of  the  water  sur^e  at  the  time  of  the 
Union  River  surface  reconnaissance.^  In  accordance  with  this  assumption,  the 
top  of  the  mill-pond  dam  at  the  lower  end  of  the  lake  is  240  feet  above  sea  level. 

1 U.  8.  Oeol.  SorYey  Water^upply  Paper  281,  p.  57, 1912. 
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32  SURFACE   WATER  SUPPLY,   1912,   PART  I. 

Daily  gage  Jieight,  infeet^  of  Branch  Lake  near  Ellsworth^  Maxru^fcfr  191t. 
[L.  H.  Ciuhman,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Dec 

1 

4.00 

9.26 
9.18 

6.10 

6.80 

2 

8.85 

3 

4.00 

4.70 

6.00 

4 

6.90 

5 

4.45 

9.12 

6 

7.90 

7.56 
7.50 
7.45 

5.10 

7 

8 

5.95 

7.  io 

9 

8.40 

10 

4.70 

7.3 

6.65 

11 

4.20 

4.40 

6.70 

12 

9.20 
9.12 

8.20 
8.26 

6.70 

13 

5.80 

5.00 

14 

4.20 
4.20 

8.25 

7.25 

15 

5.70 

7.10 

16 

8.32 
8.38 
8.40 

"9.08* 

8.15 

17 

4.30 

**4.'36' 

6.40 

6.60 

6.65 

18 

7.1 

19 

9.00 
8.88 

8.80 
8.70 
8.65 

5.50 

20 

8.05 

4.70 
4.60 

21 

4.45 

8.70 
8.86 

7.05 

22 

5.50 

7.30 

23 

8.00 

24 

4.55 

6.70 

26 

4.60 

7.15 

6.40 

26 

8.55 

27 

5.35 

5.80 

28 

4.50 

9.28 

7.05 

29 

5.25 

7.40 

30 

7.50 

8.58 

7.80 

6.15 

5.85 

31 

Note.— Observer  reported  the  following:  May  20:  Took  off  planks  in  waste  gate,  6  feet  6  inches  by  14 
Inches;  June  20:  Planks  put  back  in  waste  gate  at  noon;  July  6:  Removed  planks  m  waste  gate  at  noon, 
6  feet  6  inches  by  18  inches;  July  10:  Planks  returned  to  gate. 

BRANCH  LAKE  STREAM  NEAR  ELLSWORTH,  MAINE. 

Zjocation. — ^At  small  highway  bridge  immediately  below  the  sawmill  at  outlet  of 
Branch  Lake,  5  miles  from  Ellsworth. 

Becorda  fetvailable.— July  1,  1909,  to  December  31,  1912.  Data  also  in  annual 
reports  Maine  State  Water  Storage  OommicBion. 

Drainage  area. — 31  square  miles. 

Gage. — Seven-foot  staff  nailed  to  right  abutment  downstream  side  of  bridge.  Lake 
levels  are  taken  on  SJ-foot  staff  nailed  to  comer  of  mill  near  intake  of  wheel. 

Channel. — Gravelly  and  permanent  in  natural  condition;  fills  up  with  sawmill 
waste,  but  generally  clears  itself  during  spring  freshets. 

Discharge  measurements.— ^Made  from  highway  bridge. 

Winter  flow. — Relation  between  gage  hei^t  and  discharge  affected  by  ice. 

Artiflcial  control.— The  flow  from  the  lake  is  regulated  in  the  interest  of  the  saw- 
mill and  power  plants  of  Ellsworth. 

Accuracy. — ^Estimates  of  discharge  for  1912  are  withheld  because  of  uncertainty  of 
the  dischaige  rating  curve  after  about  May  15. 

The  following  dischaige  measurement  was  made  by  F.  E.  Pressey: 
March  22, 1912:  Gage  height,  4.50  feet;  dischaige,  64  second-feet. 
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Daily  gage  height,  in  feet,  of  Branch  Lake  Stream  atElUworth,  Maine j  for  191 1. 
[L.  H.  Coshman,  obeerver.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jtme. 

July. 

Ang. 

Sept. 

Oct. 

Not. 

Dec. 

1 

4.20 

4.42 
4.42 

4.15 

4.20 

2 

4.70" 

3 

4.20 

4.20 

4.15 

4 

4.20 

6 

4.15 

4.26 

6 

4.30 

4.38 
4.60 
4.60 

4.20 

7 

8 

4.15 

4.20 

9 

4.70 

10 

4.17 

4.88 

4.20 

11 

4.20 

4.15 

4.25 

12 

4.20 
4.45 

4.50 

13 

4.32 

4.16 

14 

4.20 
4.16 

4.25 

4.15 

4.70 
4.70 

15 

4.20 

4.58 

4.20 

16 

4.20 
4.20 
4.18 

"i'TO 

4.25 

17 

4.30 

"4."i6' 

4.40 

4.30 

4.25 

18 

4.15 

19 

4.70 
4.70 

4.70 
4.70 
4.70 

4.48 

20 

4.20 

4.45 
4.86 

21 

4.20 

4.20 
4.20 

4.15 

22 

4.50 

4.20 

4.15 

23 

4.15 

M 

4.20 

4.25 

25 

4.15 

4.45 

43.0 

26 

4.60 



27 

4.25 

4.42 

28 

4.15 

4.30 

4.15 

29 

4.40 

4.20 

4.16 

30 

4.62 

4.15 

4.25 

4.30 

31 

Non. — Observer  noted  ttie  following:  Nov.  14  and  15,  sawing  all  day— 0  hours.    Dec.  22  and  20,  stream 
clear  of  ice  except  edges. 

PBNOBSGOT  ItlYEB  BASIN. 
WEST   BRANCH  OF  PENOBSCOT   RIYEB   AT  MILLINOCKET,  MAINE. 

Loeation. — Quakieih  Lake  dam  and  the  Millinocket  mill  of  the  Great  Northern  Paper 
Co.  at  Millinocket,  Maine. 

Records  available.— January  11,  1901,  to  December  31,  1912.    Data  also  in  annual 
reports  Maine  State  Water  Storage  Commission. 

Drainacre  area. — 1,880  square  miles. 

Oage. — ^Automatic  recording  gage  at  Quakiah  Lake  dam  and  gages  in  the  forebay  and 
tail  races  at  the  mill. 

Chazinel. — Crest  of  concrete  dam. 

Determination  of  discharge. — The  flow  is  computed  by  considering  the  flow  over 
the  dam,  the  flow  through  the  wheels,  and  the  water  used  from  time  to  time 
through  the  log  sluices,  filters,  etc.  The  wheels  were' rated  at  Holyoke,  Mass., 
before  being  placed  in  position.  As  the  head  under  which  they  work,  averaging 
about  110  feet,  is  much  greater  than  the  head  under  which  they  were  tested,  numer- 
ous tube-float  measurements  of  flow  in  the  channel  leading  to  the  mill  have  been 
made  by  engineers  of  the  company,  in  order  to  determine  just  how  much  water 
the  mill  used  under  different  conditions  of  gate  opening.  In  addition  to  this,  a 
series  of  current-meter  measurements  were  made  by  the  United  States  Geological 
Survey  to  check  the  float  measurements.  It  is  believed  that  by  means  of  the 
various  checks  on  measurements,  the  estimates  of  dischaige  through  the  wheels 
are  excellent.  When  the  flow  of  the  river  is  less  than  2,500  second-feet,  all  of  the 
water  generally  flows  through  the  wheels  of  the  mill. 
2976r— wsp  321—14 3 
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Winter  flow. — ^No  difficulty  ia  experienced  in  the  winter  on  account  of  ice  affecting^ 
the  estimates  of  dischsuge  or  the  running  of  the  wheels.  Feiguson  Pond,  just 
above  the  entrance  to  the  canal,  eliminates  effect  from  anchor  ice. 

Artiflcial  control. — Storage  dams  at  the  outlet  of  North  Twin  Lake  and  at  the  outlet 
of  Ghesuncook  Lake  store  water  on  a  surface  of  about  65  square  miles  with  a 
capacity  of  about  32,000,000,000  cubic  feet.  Except  during  the  time  (usually  in 
August)  when  excess  water  has  to  be  supplied  for  log  driving  on  the  river  below 
Millinocket  and  for  a  short  time  during  the  spring  freshet,  run-off  is  regulated  by 
storage. 

Cooperation. — ^Results  obtained  and  computations  made  by  engineers  of  the  Great 
Northern  Paper  Go. ,  who  furnish  these  data  to  the  Survey.  For  1912  the  company 
has  preferred  to  furnish  values  of  monthly  discharge  only. 

Monthly  diicharge  of  West  Branch  of  Penobscot  River  at  Millinochet,  MoxM^fof  i912, 
[Dralziage  area,  1,880  square  mllflB.] 


Month. 


Discharge  in  aeo- 
ond-feet. 


Mean. 


Per 
square 
mile. 


Rim-off 
(depth  in 
Incaeson 

drainage 
area). 


Month. 


Discharge  in  seo- 
ond4eet. 


Mean. 


Per 
sqnars 


Run-off 
(depth  In 
inches  on 
drainage 
area). 


Jannary.. 
February 
March.... 

^■::: 

June 

July 


2,060 
2,040 
2,030 
2,800 
0,630 
7,610 
3,400 


1.10 
1.00 
1.08 
1.22 
3.53 
4.00 
1.81 


1.27 
1.18 
1.24 
1.36 
4.07 
4.46 
2.00 


August 

September 

October , 

NoTBmber 

December 

The  year. 


2,300 
2,210 
2,240 
6,340 
3,S70 


1.27 
1.18 
1.19 
8.87 
1.74 


1.4e 
1.32 
L87 
3.7S 
2.01 


3,520 


1.88 


35.59 


PENOBSCOT   RIVER   AT  WEST   ENFIELD,  MAINE. 

Location. — At  the  steel  highway  bridge  1  mile  below  the  village  of  West  Enfield, 
Maine;  1,000  feet  below  the  mouth  of  Piscataquis  River. 

Records  available. — January  1,  1902,  to  December  31,  1912.  Data  also  in  annual 
reports  of  the  Maine  State  Water  Storage  Commission. 

Draixiage  area. — 6,600  square  miles. 

Oage. — Standard. chain;  datum  unchanged. 

Channel. — Practically  permanent;  broken  by  four  bridge  piers;  banks  high  and  rocky 
and  not  subject  to  overflow. 

Winter  flow. — ^Affected  by  ice. 

Artiflcial  control.—Flow  of  the  river  since  about  1900  largely  controlled  by  storage, 
principally  in  the  lakes  tributary  to  the  West  Branch.  About  1  mile  above  the 
station  is  the  dam  of  the  International  Paper  Co.,  and  the  Piscataquis  is  dammed 
near  its  entrance  into  the  Penobscot.  Considerable  water  is  held  above  these 
two  dams  at  night.  At  low  stages  daily  fluctuations  in  gage  heights  are  caused 
by  variations  in  wheel  gate  openings. 

Accuracy. — Conditions  favor  the  accurate  determination  of  dischaige. 

Cooperation. — ^Many  of  the  dischaige  measurements  are  made  by  the  students  of 
the  University  of  Maine  under  the  direction  of  Prof.  H.  S.  Boardman. 

Discharge  measurements  of  Penobscot  River  at  West  Enfield,  Maine,  in  2912. 
[Made  by  stadents  of  UidYenity  of  Maine  under  directioii  of  Prof.  H.  8.  Boardman.] 


Date. 

belSTt. 

Dia- 
charge. 

Date. 

hel^t. 

Dis- 
ohaiKe. 

Sept.  28 

Fea. 
9.20 
3.20 
4.18 
3.49 

8ee.'feet. 
6,060 
6,040 
8,640 
6,460 

Oct.  19 

FeeL 
3.40 
3.60 
3.60 

^'^i% 

Sept.  28 

Oct.  23 

6.8ao 

Oct.fi 

Oct.  28 

7,150 

Oct.  19 
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I>aify  gage  height,  infest,  of  Penol>Kot  River  at  West  Enfield,  Maine,  for  1912. 
[A.  H.  Hanaon,  obeenrer.] 


i>ay. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov- 

Dec. 

1 

2 

3 

6.2 
4.fi6 
6.06 
6.0 
6.3 

6.55 

6.96 

6.36 

6.1 

6.96 

6.96 
6.86 
6.7 

■6.'45' 
■■6.'36' 

■"5.'65* 

8.8 
''8.9" 

10.7 
10.3 
9.6 
8.96 
8.55 

7.85 

7.76 

7.7 

7.5 

7.85 

8.3 
8.4 
8.8 
9.05 
9.65 

9.35 
9.06 
9.35 
9.3 
8.7 

8.3 
7.6 

7.75 
7.95 
8.25 

8.1 
7.95 
7.8 
8.0 
8.25 
11.85 

13.3 

13.55 

13.3 

12.95 

12.3 

11.45 
10.4 
10.3 
8.7 
7.55 

7.35 

7.1 

7.35 

7.65 

7.65 

7.45 
7.35 
7.06 
6.9 
6.65 

6.6 

6.4 

6.35 

6.55 

5.6 

5.5 
5.45 
6.55 
5.3 
4.9 

4.6 

4.45 

4.35 

4.05 

8.4 

3.7 

8.85 

3.95 

4.0 

4.0 

4.0 

4.1 

4.0 

3.76 

8.75 

4.15 

4.1 

4.0 

3.8 

3.66 

3.6 
3.65 
4.4 
4.6 
4.16 

3.96 
3.75 
3.55 
3.06 
3.95 
8.0 

3.05 

3.3 

3.9 

4.06 

3.9 

3.9 
3.7 
3.3 
3.3 
3.45 

4.55 

6.0 

7.4 

7.3 

7.1 

7.15 
6.9 
6.36 
6.85 
6.5 

5.16 
4.8 
4.45 
4.6 
4.76 

5.1 
6.0 
4.9 
4.9 
5.1 
4.95 

4.8 

4.7 

4.56 

4.35 

4.05 

8.45 

3.65 

3.5 

3.3 

3.3 

3.25 

3.1 

3.8 

3.76 

3.7 

2.36 
3.56 
3.35 
3.35 
3.46 

3.7 
3.8 
3.65 
3.85 
3.6 

8.36 
8.15 
8.15 
3.95 
2.9 

8.8 

3.9 

4.05 

4.16 

4.3 

3.9 
3.66 
3.8 
3.65 
3.6 

3.5 

3.36 

3.3 

3.15 

8.7 

8.65 

3.4 

3.35 

3.4 

3.36 

3.3 

8.56 

8.7 

3.7 

6.5 

11.5^ 
13.55 
10.76 
9.7 
8.76 
8.1 

7.65 
7.3 
7.06 
6.9 

7.3 

7.1 
7.3 
9.3 
14.65 
12.9 

11.8 
11.05 
10.7 
10.6 
9.76 

9.0 

8.8 

8.36 

8.1 

7.7 

7.4 

7.16 

6.9 

6.76 

6.7 

6.5 

6.5 

6.15 

6.9 

6.75 

6.6 

6.35 

6.75 

4 

5 

5.76 
6.16 

6.4 
6.2 

6          

7 

6.36 
*'5.'3  ■ 

8.6 
8.96 
9.4 
10.6 

10.25 
9.66 
8.56 
8.0 
7.9 

8.35 
9.85 
11.1 
11.4 
11.46 

11.36 
11.45 
13.15 
14.05 
13.4 

13.55 
13.15 
11.75 
11.35 
10.56 

8 

6.65 

9 

5  96 

10 

11 

5.4 
5.66 

12 

5.4 
4.9 
4.35 
4.6 

4.76 
4  9 

13 

14 

6.3 

5.6 

15 

6.16 

16        

6.9 

8.0 
8.4 

9.0" 

17 

6.1 

5.3 

18 

4.8 

19 

6.96 

4.6 

4.6 

ao 

4.95 

21 

22 

"6.'4** 

4.85 

6.65 
6  3 

23 

8.8 
'*7"9" 

6.15 

24 

6.3 

6.45 

4.45 

25 

4.75 

36 

6.85 

6.6 

8.9 

27 

3  66 

28 

6.46 

■7*66' 

4  1 

39 

30 

6.4 

4.3 
4.0 

Jil 

6.6 

8.7 

3.6 

KoTK.~Ob0enrer  reported  the  following  oonditlone:  Apr.  10,  ice  went  out;  June  3,  logs  running  thick 
in  ilyer;  July  13,  river  ftiU  of  logs;  July  20,  ilver  dear  of  logs. 

Daily  diicharge,  in  ucond-feet,  ofPencbscot  River  at  We$t  Enfield,  Maine,  for  191t. 


Day. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1. 
2. 
3. 
4. 
6. 

6. 
7. 
8. 
0. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 

ao. 

31. 
22. 
23. 
24. 
26. 

26. 
27. 
28. 
29. 
30. 
31. 


36,400 
31,800 
25,700 
23,000 
22,500 

24,700 
38.000 
40,500 
42,300 
42,600 

42,000 
42,600 
47,000 
69,200 
66,000 

49,600 
47,000 
44,500 
42,000 
37,200 


38,000 
35,600 
81,600 
27,900 
26,700 

22,200 
21,800 
21,500 
20,600 
22,200 

23,900 
26,000 
27,100 
28,500 
81,200 

30,600 
28,600 
80,100 
29,300 
26,600 

23,900 
21,100 
21,800 
22,700 
24,200 

23,400 
22,700 
23,000 
23,000 
24,300 
45,100 


64;400 
66,000 
64,400 
62,100 
47,300 

43,600 
86,300 
85,600 
30,500 
30,800 

19,600 
18,800 
19,900 
30,800 
30,800 

30,400 
19,900 
18,600 
18,000 
17,000 

16,800 
16,000 
15,400 
13,800 
13,000 

13,600 
13,500 
13,800 
13,000 
10,700 


9,430 
9,370 
8,980 
8,130 
6,390 

7,170 
7,580 
7,840 
7,980 
7,980 

7,960 
8,260 
7,960 
7,300 
7,300 

8,400 
8,260 
7,980 
7,440 
7,040 

6,910 
7,040 
9,120 
9,720 
8,400 

7,840 
7,300 
6,780 
6,640 
5,300 
5,420 


6,540 
6,140 
7,710 
8,120 
7,710 

7,710 
7,170 
6,140 
6,800 
6,620 

9,570 
14,400 
20,200 
19,700 
18,800 

19,100 
18,000 
15,800 
13,900 
12,600 

11,500 
10,300 
9,370 
9,720 
10,200 

11,300 
11,000 
10,700 
10,700 
11,800 
10,800 


10,300 
10,000 
9,670 
8,680 
8,120 

6,620 
7,040 
6,650 
6,140 
5,890 

6,020 
6,650 
4,960 
4,840 
4,730 

3,950 
6,780 
6,360 
6,020 
6,620 

7,170 
7,440 
7,040 
7,580 
6,910 

6,360 
5,770 
6,770 
5,300 
6,190 


7,440 
7,710 
8,130 
8,400 
8,640 

7,710 
7,040 
7,440 
7,040 
6,910 

6,660 
6,260 
6,890 
6,770 
7,170 

7,040 
6,300 
6,020 
6,390 
6,090 

6,140 
6,780 
7,170 
7,170 
16,400 

43,000 
49,600 
88,400 
32,100 
26,800 
23,400 


21,300 
19,300 
18,600 
18,000 
19,300 
18,800 
19,300 
29,300 
63,900 
61,800 

44,800 
40,200 
38,000 
37,400 
32,400 

28,200 
37,100 
24,700 
23,400 
21,500 

20,300 
19,100 
18,000 
17,400 
17,300 

16,400 
16,400 
16,000 
14,100 
18,600 


12,600 
12,100 
13,600 
13,500 
15,000 

16,000 
15,300 
17,000 
14,300 
12,300 

13,200 
12,300 
10,700 
8,680 
9,720 

10,200 
10,700 
10,800 
9,720 
10,800 

12,800 
12,000 
11,500 
9,270 
10,200 

7,710 
7,040 
8,260 
8,540 
7,980 
6,650 


NoTK.— Daily  dischaige  computed  from  a  well-defined  rating  curve. 

Discharge  Jan.  1  to  Apr.  10,  estimated,  because  of  ioe,  Ihmi  gage  heights,  dimatolodc  records,  and  dis- 
' '  '  "    '         areas:  January,  8,400  seoond-feet;  Febiuary,  6,800  second-feet;  March,  12,000 


charge  of  adjacent 
■eoood-feet;  Apr.  1-10, 30; 


)  secomd-feet. 
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Monthly  dikharge  of  Pencbicot  River  at  West  EnfiM,  Maine,  for  191t, 
[Dninage  area,  0,flOO  sqowe  mllflB.] 


Month. 


Diflohaiie  In  Koood-feet 


Iff^-^IHOrun 


Per 

aquare 
mile. 


Ron-off 
(depth  in 


dninage 
area). 


Aoci> 
iBcy. 


January 

February.. 
March 

June 

July 

August 

leptember. 


November. 
Deoember.. 


6Q,aoo 

46,100 
56,000 

9,7ao 

20,200 
10,300 
40,500 
63,200 
17,000 


20,600 
10,700 
5,300 
5,540 
3,060 
6,770 
13,600 
6,660 


8.400 

6,800 
12,000 
32,900 
25,500 
25,100 

7,680 
11,200 

6,640 
12,800 
25,500 
11,300 


1.37 
1.03 
1.82 
4.08 
4.02 
3.80 
1.16 
1.70 
1.01 
1.04 
3.86 
1.71 


1.46 
1.11 
2.10 
6.66 
4.64 
4.24 
L34 
1.06 
1.13 
2.24 
4.31 
1.97 


The  year. 


63,200 


15,500 


Z35 


32.06 


Non.— See  footnotes  to  table  of  dafly  discharge. 
EAST  BRANCH  OF  PENOBSCOT  RIYER  AT  GRAND  LAKE  DAM,  MAINE. 

Location. — ^At  the  dam  at  the  outlet  of  Grand  Lake,  T.  6,  Rs.  8  and  9,  about  47  miles 
above  the  mouth  of  the  river. 

Becords  available. — ^April  18  to  July  12, 1912.  Records  simply  show  fluctuation  of 
the  level  of  the  lake. 

Drainage  area. — 196  square  ^es.  Includes  Chamberlain  Lake  drainage  area,  270 
square  miles. 

Oage.— Staff  gage  at  the  dam. 

Channel. — ^The  dam  at  the  outlet  of  Grand  Lake  is  a  timber  chb  about  185  feet  long 
between  ledge  abutments  and  affords  a  head  of  14  feet.  There  are  five  gates  8 
feet  wide  and  one  sluice  gate  17  feet  wide.  The  elevation  of  gate  sills  is  about 
641.2  feet. 

Biaeharge  measurements. — ^None  made  at  this  station. 

Artificial  control. — ^The  dam  at  this  station,  as  well  as  the  one  at  the  outlet  of  Cham- 
berlain Lake,  is  operated  in  the  interests  of  log  driving.  The  gates  are  generally 
closed  down  in  the  spring  as  soon  as  the  ice  goes  out,  and  the  spring  freshet  flow- 
is  thus  stored.  The  gates  are  subsequently  manipulated  when  running  logs,  and 
at  the  end  of  the  drive  are  left  open  for  the  balance  of  the  season.  During  the 
fall  of  the  year  the  flow  from  Grand  Lake  and  the  lower  course  of  the  East  Branch 
is  generally  the  natural  flow. 

Cooperation. — ^Records  are  furnished  by  Mr.  George  H.  Hamlin,  of  Orono,  through 
the  office  of  the  Maine  State  Water  Storage  Commission. 

Daily  gage  height,  in  feet,  of  Ea»t  Branch  of  Penobscot  River  at  Grand  Lake  dam,  Maine, 

for  191t. 


Day. 

Apr. 

May. 

Jane. 

July. 

Day. 

Apr. 

May. 

JlUW. 

July. 

I>ay. 

Apr. 

May. 

Tooa. 

July. 

1 

18.5 

12.86 

12.86 

12.4 

12.76 

18.16 
13.86 
18.16 
18.0 
12.86 

16.6 
16.75 
16.9 
15.4 
14.9 

14.6 
14.86 
14.36 
14.25 
14.15 

13.1 

12.9 

12.06 

12.4 

12.15 

11.85 
11.15 
10.75 
10.86 
10.0 

11 

18.0 

13.25 

13.5 

13.75 

14.0 

13.75 
13.75 
13.75 
13.76 
13.50 

14.1 

14.1 

14.5 

14.06 

14.86 

14.6 
14.36 
14.25 
14.15 
14.1 

9.75 
9.6 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

31 

10.75 
11.25 
11.5 
12.0 
12.5 

12.66 

12.6 

12.5 

13.1 

13.35 

13.50 
13.60 
13.66 
13.75 
13.9 

14.0 
14.15 
14.35 
14.60 
15.0 
15.25 

14.0 
14.0 
14.0 
13.9 
13.9 

13.86 
13.86 
13.66 
13.5 
13.26 

2 

12 

s 

13 

4 

14 

5 

15 

6 

16 

7 

17 

8 

18 

19 

20 

8.5 
9.75 
10.26 

9 

10 
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EAST  BRANCH  OF  PENOB80OT  BIYEB  AT  OBIND6TONB,   KAIKB. 

Looation.~Baiigor  A  AiooBtook  Railroad  bridge  half  a  mile  south  of  lailroad  atatioa 
at  Grindstoney  one-eighth  mile  above  Giindfltone  Fklk,  and  about  8  miles  above 
the  mouth  at  Medway. 

Beeorda  available.— October  23,  1902,  to  December  31,  1912.  Data  also  in  annual 
reports  Maine  State  Water  Storage  Commiwrion. 

Draina^area. — ^1,100  square  miles. 

Oa^. — Standard  chain;  datum  unchanged. 

Ghaanel. — ^Practically  permanent;  stream  confined  by  abutments  of  bridge  and 
broken  by  one  pier  at  ordinary  stages;  velocity  of  current  medium  at  moderate 
and  high  stages,  but  sluggish  at  low  water. 

Discharge  xueaaurementa.— Made  from  railroad  bridge. 

Winter  flow.— Affected  by  ice. 

Artlflcial  controL — Several  dams  are  maintained  at  the  outlets  of  a  number  of  lakes 
and  ponds  near  the  source  of  the  river  and  regulated  in  the  interests  of  log  driving* 
During  the  summer  and  fall  gates  are  generally  left  open.  The  basin  of  the 
East  Branch  since  about  1840  includes  about  270  square  miles  of  additional 
territory  draining  into  Chamberlain  Lake  that  formerly  drained  into  the  St.  John 
River  basin.    This  diversion  is  made  through  what  is  known  as  the  Telso  canal, 

Aoeuracy.— The  relation  between  gage  height  and  dischaige  is  materially  affected 

by  backwater  from  log  jams  that  form  at  the  station  and  at  Grindstone  Falls 

immediately  below  and  during  the  winter  months  by  ice.    Results  believed  to 

be  bai  for  moderate  and  high  stages,  but  uncertain  for  low  water. 

The  following  discharge  measurement  was  made  by  F.  E.  Ptessey: 

March  7, 1912:  Gage  height,  6.64  feet;  discharge,  375  second-feet.    Relation  of  gage 

height  to  discharge  affected  by  ice. 

Daily  gage  height,  in  feet,  of  East  Branch  ofPenohwot  River  at  ChindsUme^  Maxru^for  1912. 

(0€0.  H.  Qoddard,  obMnrer.] 


Day. 

Jan. 

Fab. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

8«pt. 

Oot. 

Nov. 

Dw. 

1           

5.60 

0.25 
8.06 
8.68 
8.22 
7.60 

7.26 
7.76 
7.00 
7.90 
&00 

7.50 
7.05 
7.00 
7.70 
&00 

7.95 
7.80 
7.75 
7.66 
7.60 

7.46 
7.32 
7.35 
7.60 
7.50 

7.60 
7.50 
7.40 
8.35 
0.46 

iao6 

10.05 
9.75 
9.30 
9.20 
8.95 

8.72 
8.58 
8.40 
8.26 
8.10 

8.10 
8.00 
8.00 
8.15 
&10 

7.86 
7.80 
7.80 
7.70 
7.65 

7.30 
7.20 
7.10 
7.00 
7.10 

7.10 
7.10 
7.10 
7.10 
7.10 

7.08 
7.00 
6.90 
6.75 
6.60 

0.66 
6.90 
a96 
6.80 
6.65 

6.35 
6.15 
6.80 
5.50 
6.35 

6.40 
6.30 
6.30 
6.52 
6w00 

6.80 
6.60 
6.75 
5.72 
5.65 

6.50 
5.43 
5.38 
5.36 
6.30 
6.43 

6.58 
5.90 
6.22 
6.20 
5.96 

6.38 
4.88 
4.78 
6.26 
&53 

7.05 

7.66 

7.3 

6.96 

7.20 

7.28 

6.88 

6.50 

6w08 

6w00 

6.96 
5.00 
5.85 
6.86 
5.80 

6.78 
6.60 
6.58 
6.20 
6.80 
6.82 

6.68 
6.58 
6.48 
6.35 
6.12 

6.98 
6.80 
6.65 
6.62 
6.40 

6.38 
5.30 
5.22 
5.15 
4.95 

5.00 
5.00 
5.06 
6.10 
6.20 

6.62 
6.62 
6.58 
6.45 
5.35 

6.30 
6.28 
5.22 
6.20 
5.32 

5.55 
5.68 
6.80 
6.78 
6.66 

6.68 
6.66 
6.50 
6.38 
6.40 

5.40 
5.28 
6.35 
5.50 
5.50 

5.48 
5.42 
5.38 
5.30 
5.38 

5.40 
5.28 
5.23 
6.38 
8.80 

11.45 
10.80 
9.10 
8.05 
7.66 
7.38 

7.40 
7.62 
8.10 
7.65 
7.53 

7.40 
7.66 
8.96 
10.55 
9.40 

8.36 
8.06 
7,92 
7.88 
7.52 

7.40 
7.40 
7.25 
&95 
6.80 

6w80 
6.80 
6w76 
6.70 
&«3 

6.60 
6.48 
&26 
6.20 
6.12 

&10 

%    

6.80 
6.70 

6.10 

3 

"5.46' 

6.10 

6.80 

6.48 

4 

6.63 

5 

6.86 

6 

6.20 

7        

6.40 

"fi'io* 

6.60 

7.00 

6.56 

8 

6.48 

9        

6wl8 

10 

6.ao 

6.90 

6.60 

6w00 

6.90 

11 

6.96 

12 

6.00 

13 

6.00 

5.90 

14 

6.00 

6.80 

5.00 

13 

5.36 

5.80 

16 

5.86 

17 

6.10 

'*6.'26' 

7.00 

8.20 
0.20 
8.70 
8.46 

8.42 
&50 
0.18 
10.76 
10.30 

9.70 
0.76 
10.00 
9.50 
0.46 

6w00 

18 

6.90 

19 

6.10 

ao 

7.20 

6.30 

21 

6.00 

6.20 

22 

6.70 

6w00 

23 

6.90 

24 

6.80 

'*6.'i6" 

7.30 

6.90 

25 -.,-- 

5.80 

28 

5.80 

27 

&10 

6.80 

28 

6.70 

6.90 

28 

6.10 

6.90 

80 

5.90 

81 

&00 

6.90 

I  of  sage  height  to  disefaarge  affected  by  ice  Jan.  1  to  about  Apr.  18;  ayenge  thteknew 
of  ioe  from  0.7  to  2.1  feet.    Oage  oboeryer  reported  anchor  loe  in  river  on  Deo.  10:  river  partly  f 


NoTB.— Belatioa  < 


Dec.  21  and  rtver  fh»en  over  Deo.  80.   RelaUon  of  gage  height  to  dinbarge  may  have  beoi  afleoted  by  ioe 
dnilDg  th«M  periods  In  Deoember,  batefleot  Isnot  oonaideredsulBdent  to  wsmntoorreotioo. 
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SUBFAOE  WATER  SUPPLY,  1912,  PABT  I. 


Daily  discharge,  in  teeond-feet,  of  East  Branch  of  Penobscot  River  at  OrindiUme,  Ifaine, 

for  1912. 


Day. 


Apr. 


May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

8,170 

10,100 

3,470 

1,110 

2,760 

1,060 

4,090 

7,530 

0,380 

3,320 

1.520 

2,590 

1.230 

4,530 

6,840 

8,290 

3,140 

1.990 

2,420 

1,380 

5,550 

5,810 

8,050 

2,880 

1,960 

2,200 

1,350 

4,600 

4,290 

7,460 

2,620 

1,600 

1,840 

1,230 

4,330 

3,800 

6,940 

2,760 

902 

1,630 

1,150 

4,090 

4,800 

6,480 

3,140 

549 

1,380 

1,080 

4,600 

4,480 

6,210 

8,230 

405 

1,190 

1,020 

7.460 

5.120 

5,880 

2,960 

790 

1,040 

902 

11.400 

5,330 

5,550 

2,700 

2,480 

920 

920 

8,530 

4,290 

5,550 

2,200 

3,420 

848 

020 

6,100 

3,420 

5,330 

1,880 

4,390 

830 

814 

5.510 

3,320 

5,330 

1,380 

3,890 

766 

875 

5,160 

4,700 

5,660 

1,020 

3,230 

715 

1.020 

5,060 

5,330 

6,560 

875 

3,700 

590 

1,020 

4,330 

5,220 

5.020 

920 

8,850 

620 

1,000 

4.090 

4,910 

4,910 

.      830 

3,100 

620 

940 

4,090 

4,800 

4,910 

830 

2,450 

650 

902 

3,800 

4,600 

4,700 

1,040 

1,780 

680 

830 

3,230 

4,490 

4,390 

1,660 

1,660 

750 

902 

2,960 

4,190 

3,890 

1,380 

1,630 

1,150 

920 

2,960 

3,930 

3,700 

1,130 

1,520 

1,150 

814 

2,960 

3,990 

8,510 

1,820 

1,450 

1,110 

766 

2.880 

4.290 

3,320 

1,280 

1,450 

970 

902 

2,790 

4,290 

3,510 

1,190 

1,380 

875 

7,120 

2,650 

4,290 

3.510 

1,020 

1,360 

830 

13,800 

2,620 

4,290 

3.510 

940 

1,130 

814 

12,000 

2,420 

4,090 

3,510 

902 

1,110 

766 

7,810 

2,040 

6,100 

3,510 

875 

1,960 

750 

5,440 

1,960 

8,650 

3,510 

830 

2,960 

848 

4,390 

1,840 

10,100 



940 

3,000 

4,060 

!>«;. 


1. 
2. 
3. 
4. 
5. 

6. 
7., 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 


26. 
27. 
28. 
29. 
30. 
31. 


6,800 
6,320 

6,250 
6,430 
8,000 
11,900 
10,800 

9,250 
9,380 
10,000 
8,770 
8,650 


1,810 
1,810 
2,420 
2,050 
2,200 

1,900 
2,540 
2,420 
1,030 
1,520 

1,630 

i,eoo 

1.520 
1.520 
1,380 

1,450 
1,<W0 
1,520 
1,810 
2,120 

1,900 
1,600 
1,520 
1,520 
1,380 

1,380 
1,380 
1,520 
1,520 
1,520 
1,520 


NoTB.—Dafly  discharge  computed  from  a  rating  curve  fairly  well  defined  between  400  and  10,000  second- 
feet.  Discbarge  Jan.  1  to  Apr.  18  estimated,  because  of  ice,  from  one  discharge  measurement,  gage  heights, 
observer's  notes,  and  cUmatologio  records:  January,  750  second-feet;  February,  480  seoand-ieet;  March, 
1.000  seoond-ftet,  varying  from  about  850  to  1,800  second-feet:  Apr.  1-18, 2,800  second-feet,  vaiytaig  from 
about  2J0OO  to  6,000  second-feet.  See  footnotes  to  table  of  daily  gage  heignts  relative  to  possible  ice  effect 
during  December. 


Monthly  discharge  of  East  Branch  of  Penobscot  River  at  Grindstone,  Mame,for  1912, 
(Drainage  area,  1,100  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum. 


Mean. 


Per 
square 
mile. 


Run-off 

(depth  in 

Inches  on 

drainage 

area). 


Accu- 
racy. 


January 

February. . 
March 

,^::::::: 

June 

July 

August 

September. 

October 

November. 
December.. 


11,900 
10,100 
10,100 
3,470 
4,390 
2,760 
13,800 
11,400 
2,650 


3,320 

3,320 

830 

495 

590 

766 

1,840 

1,380 


750 
480 
1,000 
5,100 
5,140 
5,370 
1,760 
2,060 
1,140 
2,530 
4,290 
1,760 


0.682 
.436 
.909 
4.64 
4.67 
4.88 
1.60 
1.87 
1.04 
2.30 
3.90 
1.60 


The  year. 


13,800 


2,610 


2.37 


0.79 
.47 
1.05 
5.18 
5.38 
5.44 
1.84 
2.16 
1.16 
2.65 
4.35 
1.84 


82.81 


Note. 


footnotes  to  table  of  dally  discharge. 
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MATTAWAMKEAO  BIYEB   AT   MATTAWAMKEAO,  MAINE. 

lioeatlon. — At  Maine  Central  Railroad  bridge  at  the  village  of  Mattawamkeag,  hall 

a  mile  above  the  mouth  of  the  river. 
Becordfl  available.— AuguBt  26,  1902,  to  December  31,  1912.    Data  also  in  annual 

reports  Maine  State  Water  Storage  Commission. 
Drainage  area. — 1,500  square  miles. 
Ckage. — Standard  chain;  datum  unchanged. 
GhazmeL — Practically  permanent;  broken  by  two  bridge  piers. 
Diaeharge  measurements. — ^Made  from  the  bridge,  which  is  sli^tly  oblique  to 

the  current;  low-water  measurements  made  by  wading  at  a  point  about  1  mile 

ubove  the  station. 
Winter  flow.— Affected  by  ice. 
Artificial  controL — Dams  are  maintained  at  the  outlets  of  several  large  lakes  and 

ponds,  but  the  stored  water  is  used  only  for  log  driving. 
Aocuraey. — Relation  between  gage  height  and  discharge  is  at  times  affected  by 

backwater  from  log  jama  that  form  during  short  periods  in  the  Ipg-driving  season, 

and,  during  the  winter  months,  by  ice.    A  very  good  open-channel  discharge 

rating  curve  has  been  developed. 

Diacharge  meaturemenU  of  Maitawamkeag  River  at  Mattawamkeag,  Maine^  in  191t, 


Date. 

Hydfogn^her. 

taei^l 

chazge. 

Mar.  4^ 

F.  E.  Prttsey 

Feet, 

7.30 
6.88 

aeC'ft. 
a806 

Nov.    2 

do 

4,000 

a  Measuremoit  made  under  ioe  oover. 

DMy  gage  height^  in  feet,  of  Mattawamkeag  River  at  Mattawamkeagf  Maine,  for  19  Ji. 

[W.  T.  Mlncher,  observer.] 


Day. 

Jan. 

Feb. 

liar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1      

7.1 

7.35 

7.e5 

7.8 

7.7 

7.7 

8.8 

8.55 

8.3 

8.2 

8.05 

7.8 

7.55 

7.15 

7.1 

7.45 

7.7 
7.7 
7.6 
7.5 
7.5 

7.4 
7.4 
7.5 
7.25 
7.0 

6.75 
6.55 
6.3 
6.5 
6.7 

6.6 

6.45 

6.4 

6.65 

8.2 

9.75 

10.15 
10.75 
12.15 
12.15 
11.85 

10.35 
9.45 
8.65 
7.0 
6.85 

6.6 
6.7 
6.7 
6.9 
7.0 

7.1 

7.1 
7.0 
7.0 
6.8 

6.7 
6.6 
6.4 
6.2 
6.0 

5.9 
5.8 
5.7 
5.6 
5.5 

5.4 
6.2 
5.0 
4.7 
4.6 

4.4 

4.35 
4.2 
4.05 
8.9 

3.65 

3.4 

8.3 

8.3 

3.3 

3.2 
3.2 
3.4 
3.8 
3.8 

3.65 

3.4 

8.4 

3.3 

3.85 

4.45 

4.4 

4.3 

4.2 

4.1 

4.0 

4.3 

4.55 

4.6 

4.7 

5.35 

5.15 

5.0 

4.8 

4.0 

5.0 

5.8 

6.15 

7.1 

7.75 

8.05 

7.85 

7.65 

7.35 

7.1 

6^7 

6.2 

5.9 

5.75 

6.7 

5.8 

6.05 

6.1 

6.0 

5.9 

6.7 

5.45 

5.15 

5.0 

4.0 

4.8 

4.7 

4.6 
4.5 
4.4 
4.3 
4.3 

4.3 
4.3 
4.2 
4.1 
4.0 

4.25 

4.5 

4.6 

4.7 

4.7 

4.7 
4.7 
4.7 
4.8 
4.8 

4.7 

4.6 

4.5 

4.55 

4.6 

4.75 

5.05 

5.35 

5.4 

5.5 

5.4 

5.3 

5.05 

5.0 

4.9 

4.05 

5.15 

5.15 

5.0 

5.0 

4.0 

4.0 

5.0 

5.15 

5.1 

6.1 

5.1 

5.1 

5.15 

6.0 

7.05 
7.75 
8.25 
8.05 
7.85 
7.65 

7.45 

7.15 

6.8 

6.0 

7.0 

6.0 
6.8 
8.35 
10.3 
10.75 

10.45 
10.4 
0.0 
0.4 
8.05 

8.65 
8.35 
8.05 
7.75 
7.7 

7.7 

7.6 

7.45 

7.15 

6.75 

6.6 
6.4 
6.3 
6.2 
5.06 

5.8 

2 

5.7 

3     

"T.'l 

7.1 
7.3 
7.3 

5.6 

4 

5.05 

5 

6.3 

e      

6.3 

7 

9.4 

6.3 

s     

6.3 

0 

6.2 

10 

7.0 

8.6 

8.06 

7.9 

8.0 

8.2 

8.45 

9.0 

9.4 

0.6 

9.6 

9.7 

9.8 

9.7 

9.65 

9.45 

9.4 
9.3 
9.1 
9.1 
9.0 

6.1 

11 

8.0 

6.1 

12 

6.0 

13     

6.0 

14  

6.0 

5.0 

16 

5.0 

18        

5.8 

17  

8.3 

5.7 

18 

6.6 

5.6 

19  

5.5 

20 

5.4 

21 

8.6 

5.4 

22 

5.4 

23 

5.4 

24  

8.7 

5.3 

25 

5.3 

36 

6.6 

5.3 

27  

5.3 

28 

8.2 

5.3 

29 

30 

31 

9.7 

Non.— Relation  of  gagebeight  to  discbarge  affected  by  ice  about  Jan.  1  to  Apr.  11,  and  about  Dec  26  to  31. 
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SUBPACE  WATEB  SUPPLY,  1912,  PABT  I. 


Daily  diKharge,  in  $econd-/eet,  of  Mattawamkeag  River  at  MaUawanuceag,  Mmne^  for 

1912. 


Day. 


Jan. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Deo. 


1. 
2. 
3. 
4. 
5. 

e. 

7. 

8., 
9.. 
10.. 

11. 
12.. 
13.. 
14.. 
16.. 

le.. 

17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
26.. 

26.. 
27.. 
28.. 
29.. 
80.. 
31.. 


6,280 


7,480 
7,100 
7,360 
7,860 

8,610 
9,960 
11,000 
11,600 
11,600 

11,900 
12,200 
11,900 
11,700 
11,200 

11,000 
10,800 
10,200 
10,200 
0,960 


9,420 
8,770 
8,120 
7,860 
7,480 

6,860 
6,260 
5,380 
6,280 
6,030 

6,600 
6,600 
6,360 
6,140 
6,140 

6,920 
6,920 
0,140 
6,600 
6,060 

4,680 
4,180 

8,  no 

4,090 
4,480 

4,280 
4,000 
3,900 
4,380 
7,860 
12,000 


13,200 
15,000 
19,500 
19,600 
18,600 

13,800 
11,200 
9,030 
6,060 
4,780 

4,280 
4,480 
4,480 
4,880 
5,060 

5,280 
6,280 
6,080 
5,080 
4,680 

4,480 
4,280 
3,900 
3,620 
3,160 

2,980 
2,820 
2,660 
2,500 
2,360 


2,200 
1,960 
1,690 
1,320 
1,100 

1,000 
953 
818 
098 
590 

445 
334 
296 
295 
295 


258 
334 
636 
625 

445 
334 
334 
295 
558 

1,050 
1,000 
906 
818 
736 
660 


906 
1,160 
1,210 
1,320 
2,150 

1,880 
1,600 
1,440 
1,560 
1,690 

2,820 
3,430 
5,280 
6,720 
7,480 

6,960 
6,480 
5,810 
5,280 
4,480 

3,620 
2,980 
2,740 
2,660 
2,820 

3,250 
3,340 
8,160 
2,080 
2,660 
2,290 


1,880 
1,690 
1,560 
1,440 
1,320 

1,210 

1,100 

1,000 

906 

906 

906 
906 
818 
736 
660 


1,100 
1,210 
1,320 
1,320 

1,320 
1,320 
1,320 
1,440 
1,440 

1,320 
1,210 
1,100 
1,160 
1,210 


1,380 
1,760 
2,150 
2,220 
2,360 

2,220 
2,080 
1,760 
1,690 
1,560 

1,620 
1,880 
1,880 
1,690 
1,090 

1,560 
1,560 
1,600 
1,880 
1,820 

1,820 
1,820 
1,820 
1,880 
3,160 

5,180 
0,720 
7,990 
7,480 
0,980 
6,480 


6,030 
6,380 
4,680 
4,880 
5,080 

4,880 
4,680 
8,250 
13,600 
15,000 

14,100 
13,900 
12,400 
11,000 
9,820 

9,030 
8,260 
7,480 
0,720 
0,600 

6,600 
0,360 
6,030 
5,380 
4,580 

4,280 
8,900 
8,710 
8,520 
8,070 


2,820 
2,600 
2,500 
3,070 
3,710 

3,710 
3,710 
8,710 
8,520 
3,340 

3,340 
8,160 
3,160 
2,960 
2,060 

2,820 
2,660 
2,600 
2,360 
2,220 

2,220 
2,220 
2,220 
2,060 
2,080 


Nor.— Daily  discharge  computed  from  a  well-defined  rating  curve. 

Discharge  Jan.  2  to  Apr.  11  and  Dec.  20-31  estimated,  because  of  ice,  from  one  discharge  measurement, 
gage  heights,  observer's  notes,  oUmatdocio  records,  and  discharge  of  adjacent  drainage  areas:  Jan.  2-31. 
2,000  second-feet;  Fefaraary,  1,400  second-feet;  March,  2,300  seoond-feet,  varying  from  about  750  to  4,500 
second-feet;  Apr.  1-11,  5,000  seoond-feet,  varying  firom  about  4,500  to  6,500  second-feet;  Dec.  26-81, 1,700 

Monthly  disdiarge  of  Mattawamkeag  River  at  Mattawamkeag,  Maine,  for  191t, 
[Diainago  area,  1,500  square  miles.] 


Kun-off 

drainage 
area). 

Month. 

Iftr^ltniim- 

Mean. 

Per 
square 
mile. 

Aocn- 
raoy. 

January. . 

2,110 
1,400 
2,300 
8,280 
6,110 
7,090 
743 
3,300 
1,190 
2,830 
7,310 
2,640 

1.41 
.933 
1.53 
5.52 
4.07 
4.60 
.495 
2.20 
.793 
1.89 
4.87 
1.76 

1.63 
1.01 
1.76 
6.16 
4.60 
5.23 

.57 
2.54 

.88 
2.18 
5.43 
2.03 

D. 

'''•bpiary 

D. 

Maroh. 

D. 

Anrll 

12,200 
12,000 
19,500 
2,200 
7480 
1,880 
7,990 
15,000 
3.710 

C. 

y&j ::::::::::::::::::::::::::::: 

3,710 

2,360 

258 

906 

660 

1,380 

3,070 

A. 

June 

B. 

July 

B. 

A. 

September 

A. 

boibber 

A. 

November 

A. 

December 

C. 

The  year,  x  a      a  ^  ^ 

19,500 

3,780 

2.51 

34.11 

NoTB.— See  footnotes  to  table  of  daily  discharge. 

PISCATAQUIS   RIVEB   NEAR  POXCROFT,  MAINE. 

liOoatloiL— At  Low's  highway  bridge,  about  halfway  between  Guilford  and  Fox- 
croft,  three-fourths  of  a  mile  above  the  mouth  of  Black  Stream  and  3  miles  below 
Mill  Stream. 

Becords  available. — ^August  17, 1902,  to  December  31, 1912.  Data  also  in  annual 
report  of  the  Maine  State  Water  Storage  Commission. 
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I>xaixkage  area.~286  square  miles. 

Gha^. — Staff,  attached  to  left  abutment  of  bridge;  datum  unchanged. 

Ghannel. — ^Practically  permanent;  banks  high  and  overflowed  only  during  extreme 
floods. 

Diflchar^  measurementa.— At  medium  and  high  stages  made  from  the  bridge; 
at  low  stages  made  by  wading  either  above  or  below  the  bridge,  where  the  bed  is 
of  fine  gravel  but  the  velocity  is  greater  than  at  the  bridge. 

Winter  flow. — ^Affected  by  ice  during  some  years. 

Artificial  oontrol. — ^The  stream  is  used  to  develop  power  at  several  manufacturing 
plants  above  the  station. 

Aocoracy.— The  relation  between  gage  height  and  discharge  at  low  stages  is  con- 
siderably affected  by  the  irregular  use  of  the  water  at  the  mills;  during  some 
winters  it  is  also  affected  by  ice;  little  if  any  affected  by  backwater  from  log 
jams,  as  little  log  driving  is  now  done  on  the  river.  A  very  good  rating  curve 
has  been  developed  for  medium  stages,  but  the  curve  for  high  and  low  stages  is 
not  yet  accurately  defined. 


Discharge  meaturemenU  of  PittxUaquiB  River  near  Faxcroft,  Maine,  in  1912. 

I>ate. 

Hydrographer. 

helSEt. 

Dis- 
charge. 

Har.  19 

F.  E.  Pnssey 

Feet, 
5.20 
3.40 

Sec-fett. 
•  960 

Nov.    6 

do 

730 

•  Under  ioe  oover. 

Daily  gage  height,  in  feet,  of  Pitcataquie  River  near  Foxcroft,  Maine,  for  191t, 
[A.  F.  D.  Harlow,  obeerver.l 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dee. 

1 

6.7 
6.4 
6.1 
4.8 
4.7 

4.4 
4.1 
4.0 
4.3 
4.26 

4.3 
4.3 
4.06 
8.8 
4.0 

4.3 
4.3 
4.1 
8.0 
3.9 

3.6 
8.8 
3.8 
3.76 
3.7 

3.7 
3.7 
3.0 
8.4 
3.36 
3.25 

3.6 
3.6 
3.46 
3.3 
3.36 

3.6 

3.86 

3.86 

3.86 

3.86 

3.86 
3.86 
3.86 
3.86 
3.6 

3.6 

3.6 

3.36 

3.36 

3.46 

3.7 

8.6 

4.36 

4.6 

4.36 

4.36 
4.36 
4.3 
4.3 

4.06 

4.06 

4.1 

4.16 

4.2 

4.26 

4.36 

4.16 

3.9 

3.8 

3.9 
3.9 
4.3 
4.8 
6.16 

6.3 

6.6 

6.4 

6.16 

6.16 

4.96 
4.8 
4.4 
4.3 
4.1 

4.3 
8.9 
8.7 
8.76 
4.7 
4.8 

4.86 

4.1 

4.06 

4.1 

4.1 

4.1 

3.7 

4.8 

4.65 

4.46 

4.7 

4.7 

4.7 

4.66 

4.76 

6.86 

6.7 

6.9 

6.6 

6.06 

6.8 

6.86 

9.1 

7.6 

6.36 

6.16 

6.26 

6.6 

6.36 

6.1 

6.0 
6.0 
4.9 
4.6 
4.3 

4.56 
4.46 

4.46 
44 

4.06 

3.8 
3.8 
4.3 
4.76 
4.76 

4.7 
4.7 
4.7 
4.6 
4.4 

4.16 
4.16 
4.16 
4.4 

4.7 

4.7 
4.36 
3.9 
3.8 
6.6 
6.8 

6.06 

6.3 

4.8 

4.4 

4.3 

4.2 

4.06 
4.06 
8.6 
8.6 

8.6 

3.4 

3.16 

8.1 

2.96 

2.8 
3.8 
3.8 
2.8 
3.8 

8.7 

2.7 

2.6 

2.46 

2.45 

2.6 

2.5 

2.6 

2.45 

2.4 

2.4 
2.36 
2.36 
2.26 
2.26 

2.0 
2.0 
2.0 
2.0 
2.1 

2.1 
2.1 
2.2 
2.2 
2.2 

2.0 
2.0 
2.2 
2.46 
2.36 

1.9 
2.5 
2.0 
2.6 
2.6 

2.6 

2.6 

2.25 

2.25 

2.4 

2.66 

2.9 
3.6 
3.4 
3.16 
3.06 

296 
2.75 
2.6 
2.5 
235 

2.6 
3.6 
3.9 
8.6 
3.2 

3.1 

2.9 

2.6 

2.66 

2.65 

2.66 
265 
2.66 
2.66 
2.5 

2.66 

27 

2.6 

25 

2.2 

22 

22 
22 
22 
2  2 
22 

22 
2  2 

215 
215 
216 

215 

21 

21 

21 

21 

21 

1.95 

1.96 

1.95 

255 

3.1 

295 

29 

266 

26 

2.4 

226 

21 

205 

236 

256 

27 

27 

27 

256 

266 

25 

26 

23 

22 

22 

226 

23 

236 

24 

236 
226 
22 
22 
22 

22 
2  35 
245 
3.05 
7.35 

8.06 

6.5 

5.3 

4.35 

4.0 

4.0 

3.8 
4.2 
4.0 
8.65 
3.5 

3.4 
3.5 
7.6 
6.4 
6.1 

4.6 
4.4 

4.35 
4.06 
3.9 

3.8 
3.5 
3.4 
3.2 
3.2 

3.1 

3.1 

3.15 

3.15 

3.15 

3.15 
3.15 
3.15 
3.15 
3.16 

3.1 

2 

3.3 

3 

3.3 

4 

3.3 

5 

3.3 

6 

3.36 

7 

3.5 

8 

3.36 

0 

3.4 

10 

3.4 

11 

3.3 

12 

3.3 

13 

3.3 

14 

3.3 

16 

286 

16 

28 

17 

285 

18 

10 

20 

285 
3.0 
3.2 

21 

22 

3.15 
3.2 

23 

3.16 

24 

26 

3.0 
29 

26 

275 

27 

276 

28 

275 

28 

266 

80 

31 

26 
2.6 

NoTX.— Balatlon  of  gage  height  to  dlaohaige  aflteted  by  Ice  Jan.  1  to  about  Xpt,  18.   Observer  notes 
Apr.  28,  logs  began  to  run  at  noon. 


Digitized  by  VjOOQ IC 


42  SUBFAOB  WATEB  BITPPLY,  1012,  PABT  I. 

DaUy  diichargef  in  seecmd-fut,  of  Piacataquit  River  near  Foxcroftf  Maine^for  1912, 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 ' 

2,350 
2,350 

1,720 
1,510 

1,780 
1,670 
1,670 
1,620 
1,260 

1,020 
1,020 
1,400 
2,020 
2,020 

1,960 
1,960 
1,960 
1,720 

i;e2o 

1,360 
1,350 
1,350 
1,620 
1,960 

1,960 
1,660 
.  1,110 
1,020 
3,260 
6,460 

4,060 
2,640 
2.080 
1,620 
1,610 

1,400 

1,260 

1,260 

858 

858 

782 
709 
536 
502 
406 

318 
318 
318 
318 
318 

267 
267 
180 
163 
163 

180 
180 
180 
163 
148 

148 
135 
135 
111 
111 

64 
64 
64 
64 
81 

81 
81 
100 
100 
100 

64 
64 
100 
163 
111 

61 
180 
220 
220 
220 

220 

180 
111 
111 
148 
199 

374 
782 
709 
536 
470 

405 
292 
220 
180 
135 

180 
858 

782 
569 

502 
374 
180 
243 
243 

243 
243 
243 
243 
180 

243 
267 
180 
180 
100 
100 

100 
100 
100 
100 
100 

100 
100 
90 
90 
90 

90 
81 
81 
81 
81 

81 
58 
58 
58 
199 

502 
405 
374 
243 
220 

148 
111 
81 
72 
135 

199 
267 
267 
267 
199 

199 
180 
180 
123 
100 

100 
111 
123 
135 
148 

135 
111 
100 
100 
100 

100 
111 
163 
470 
6,330 

7,910 
4,880 
2,780 
1  460 
1,210 
1,210 

1,000 

1,400 

1,210 

808 

782 

709 

788 

7.010 

4700 

2,490 

1,720 
1,620 
1560 
1  260 
1,110 

1,020 
'782 
709 
560 
569 

502 
502 
536 
536 
586 

636 
536 
636 
536 
586 

5Q2 

2 

638 

3 

638 

4 

638 

5 

638 

6 

674 

7 

782 

8 

674 

9 

700 

10 

700 

11 

638 

12 

638 

13 

638 

14 

638 

16 

345 

16 

318 

17 

345 

18 

345 

19 

6,080 
4,060 

3,610 
3,700 
10,100 
7,010 
4,610 

4,240 
4  430 
3,100 
2,860 
2,490 

437 

20 

509 

21 

536 

22 

660 

23 

536 

24 

437 

25 

374 

26 

292 

27 

292 

28 

292 

29 

313 

30 

220 

31 

220 

Note.— Daily  discharge  computed  from  a  rating  curve  well  defined  between  20  and  4,000  second-feet, 
above  which  point  the  curve  13  simply  an  extension.  Discharge  Jan.  1  to  Apr.  18  estimated,  because  of  Ice, 
from  one  discnarge  measurement,  dafly  gage  heights,  climatologic  records,  and  discharge  of  adjacent  drain- 
age areas:  January,  450  second-feet;  February,  320  seoond-feet;  March,  650  seoond-feet;  Apr.  1-18,  1,300 
second-feet. 

Monthly  dUcharge  of  Piscataquis  River  near  Foxcrofty  Maine^  for  1912. 
[Drainage  area,  286  square  miles.] 


Discharge  in  second-feet. 

Run-off 

(depth  in 

incneson 

dnlnage 

area). 

Month. 

Minimum. 

Mean. 

Per 

square 
mile. 

Aoco- 
racy. 

January. , .  . . 

450 

320 

650 

2,620 

1,830 

799 

123 

366 

138 

961 

1,240 

501 

1.57 
1.12 
2.27 
9.16 
6.40 
2.79 

.430 
1.28 

.483 
3.36 
4.34 
1.75 

1.81 
1.21 
2.62 
10.22 
7.38 
3.11 

.50 
1.48 

.54 
3.87 
4.84 
2.02 

D. 

February 

D. 

H»»h    . 

D. 

April 

10,100 
5,460 
4,060 

220 
1,110 

502 
7,910 
7,010 

782 

D. 

May.. .::..:.:.: :...:.:::.:.::::: 

1,020 
148 
51 
100 
58 
100 
502 
220 

B. 

Jaxw 

A. 

July 

B. 

A. 

SeMemiier 

B. 

Oinober 

B. 

November 

B. 

December 

B. 

The  year 

10,100 

832 

2.91 

39.60 

NOTB. 


footnotes  to  table  of  daily  dischaige. 

KENDUSKEAO   STREAM   NEAR   BANQOR,  MAINE. 


liooation. — At  highway  bridge  at  Sixmile  Falls,  about  6  miles  northwest  of  Bangor. 
Becords  available. — September  15, 1908,  to  December  31, 1912.    Data  abo  in  annual 
reports  of  Maine  State  Water  Storage  Commission. 
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Drminage  ar«a. — ^191  square  mileB. 

Qage. — SUndard  chain;  datum  UBcfaanged. 

CaiftTiTifil, — ^Pfsctically  permanent;  broken  by  one  pier;  banks  high  and  not  subject 
tooirecflow. 

Diaehaz]^  zneaaiiremeniB.— Made  &om  the-bridge. 

Winter  flow.— Affected  by  ice. 

Axtifleial  controL — ^A  number  of  years  ago  an  artificial  cut  was  made  for  log  driving 
through  a  low  divide  between  Souadabecook  Stream  and  Black  Stream,  the  latter 
a  tzibutary  to  the  Kenduskeag,  entering  about  7  miles  above  the  gaging  station. 
During  high  stages  of  the  Souadabscook  a  portion  of  its  waters  finds  its  way  throu^ 
the  artificial  cut  into  the  Kenduakeag;  at  low  stages  of  the  Souadabecook  all  the 
flow  continues  down  its  own  channel.  Black  Stream  probably  sends  its  wat^s 
only  to  the  Kenduskeag. 

Aeeozacy. — ^A  good  discharge  rating  curve  has  been  developed,  although  more  meas- 
urements are  needed  at  high  stages. 

Diaduarffe  measurements  of  Kenduskeag  Stream  near  Bangor,  Maine,  in  191 S. 
[Hydrographor,  F.  E.  PresMy.) 


Date. 

Oace 
height. 

charge. 

Umr  11 

Feet. 
3.54 
7.01 
1.80 

Sec-feet. 
082 

Jun«l 

2  5dO 

SflDi.4 

44 

o  Measurement  made  wider  ice  cover. 

Daily  gage  height ,  in  feet,  of  Kenduskeag  Stream,  near  Bangor,  Maine,  for  1912. 

(Fred  Cort,  observer.] 


Day. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

Jmw. 

July. 

Aog. 

Sept. 

Oct. 

Nov. 

Dec 

1 

6.3 

6.05 

5.6 

6.3 

4.86 

4.56 

6.25 
6.3 
6.55 
6.25 

5.8 

6.65 

5.45 

5.5 

5.66 

5.9 

6.3 

6.2 

6.55 

6.75 

6.05 

5.5 

6.55 

&1 

5.7 

5.5 
4.9 
4.4 

4.0 
8.8 

8.9 
3.6 
3.3 
3.0 
3.05 

8.15 

3.0 

3.0 

3.4 

3.26 

3.76 
3.65 
8.45 
3.85 
3.85 

3.85 

3.7 

8.7 

3.66 

3.2 

2.95 

3.2 

8.26 

3.36 

3.4 

3.3 

3,1 

2.95 

3.05 

4.3 

6.15 

7.0 
6.7 
6.3 
6.6 
4.7 

8.9 

3.46 

3.4 

3.2 

3.06 

8.0 

2.9 

2.85 

2.95 

2.75 

2.7 

2.9 

2.65 

2.5 

2.35 

2.55 

2.45 

2.5 

2.55 

2.45 

2.3 

2.25 

2.06 

1.95 

1.9 

1.8 
1.8 
1.9 
2.0 
1.95 

1.9 

1.96 

1.95 

1.85 

1.9 

1.9 

1.9 

1.9 

1.85 

1.9 

1.8 

1.75 

1.7 

1.8 

1.85 

1.9 

2.06 

2.15 

2.15 

2.16 

2.06 

2.0 

1.9 

1.9 

2.0 

2.15 

2.2 
2.25 
2.25 
2.3 
2.25 

2.25 
2.2 
2.3 
2.15 
2.05 

2.0 
2.15 
2.25 
2.25 
2.2 

2.1 
2.1 
2.1 
2.0 
2.0 

2.1 

2.2 

2.35 

2.45 

2.6 

2.45 

2.45 

2.4 

2.26 

2.15 

2.05 

2.05 
2.0 
2.0 
1.9 
1.9 

1.8 
1.9 
1.9 
2.0 
2.0 

2.0 

2.1 

2.0 

2.05 

2.15 

2.35 

2.5 

2.35 

2.3 

2.3 

2.25 

2.2 

2.2 

2.25 

2.16 

2.1 

2.05 

2.2 

2.25 

2.2 

2.3 

2.3 

2.3 

2.45 

2.66 

2.86 
3.0 
2.75 
2.56 
2.35 

2.3 
2.3 
2.3 
2.4 
2.5 

2.6 

2.5 

2.45 

2.4 

2.3 

2.4 

2.45 

2.4 

3.5 

6.65 

7.25 

7.2 

6.25 

5.25 

4.3 

4.5 

4.6 
4.4 
4.6 
4.4 
4.4 

4.3 

4.45 

5.26 

6.6 

6.2 

6.05 

4.7 

4.95 

4.9 

4.7 

4.6 

4.5 

4.55 

4.45 

4.3 

4.0 

4.1 

3.95 

3.85 

3.7 

3.65 
3.45 
3.6 
3.55 
3.6 

3.6 

2 

3.7 

8 

4.0 

8.85 

4 

3.2 

4.3 

5           

4.5 

6 

4.4 

7 

4.0 

4.56 

8 



4.46 

%     

4.56 

U) 

3.6 
3.5 

4.26 

11 

2.6 

4.1 

12 

3.9 

13 

3.8 

14 

3.5 

3.7 

15. 

3.76 

16. 

3.66 

17 

3.7 

18 

3.0 

3.7 

19 

3.66 

20 

3.66 

21 

3.5 

3.4 

22 

3.5 

23 

3.46 

24 

3.55 

28 

4.5 

3.6 

26 

8.66 

27 

3.7 

28 

3.6 

3.66 

29 

8.7 

30 

3.76 

31 

4.4 

Note.— Relation  of  gage  height  to  discharge  affected  by  ice  about  Jan.  1  to  Apr.  15;  average  thiclmees 
tftoefromltoUfeet. 
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DaUy  dUehargt^  in  ucond-feei^  of  Kendmkeag  Stream  near  Bangor,  Maine ^  for  1912. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

I>«c. 

1 

676 
465 
366 
276 
290 

320 
276 
276 
308 
850 

520 
483 
414 
667 
657 

557 
501 
601 
483 
336 

262 
335 
360 
382 
398 

866 
306 
262 
290 
745 
1,900 

2,600 
2,340 
2,020 
1,500 
950 

676 
414 
396 
335 
290 

276 
249 
236 
262 
211 

199 
249 
188 
166 
128 

166 
146 
166 
166 
146 

119 
110 
78 
64 
67 

46 
45 
57 
71 
64 

67 
64 
64 
61 
67 

67 
67 
67 
61. 
57 

46 
40 
34 
46 
61 

67 
78 
94 
94 
94 

78 
71 
67 
67 
71 
94 

102 
110 
110 
119 
110 

110 
102 
119 
94 
78 

71 
94 
110 
110 
102 

86 
86 
86 
71 
71 

86 
102 
128 
146 
156 

146 
146 
137 
110 
94 
78 

78 
71 
71 
67 
57 

45 
67 
67 
71 
71 

71 
86 
71 
78 
94 

128 
166 
128 
119 
119 

110 
102 
102 
110 
94 

86 
78 
102 
110 
102 

119 
119 
119 
146 
188 

236 
276 
211 
166 
128 

119 
119 
119 
137 
156 

177 
166 
146 
137 
119 

137 
146 
187 
431 
1,640 

2,820 
2,780 
1,980 
1,270 
745 
846 

845 
795 
846 
796 
795 

745 

820 

1,270 

2,180 

1,940 

1.160 

950 

1,090 

1,060 

950 

895 
846 
870 
820 
746 

616 
666 
696 
667 
501 

483 
414 
465 
448 
466 

465 

2 

501 

3 

557 

4 

745 

6 

845 

0 

795 

7 

870 

8 

820 

9 

870 

10 :.. 

722 

11 

855 

12 

576 

13 

638 

14 

501 

15 

520 

16 

1,720 
2,020 
1,940 
2,220 
2,390 

1,830 
1,440 
1,470 
1,860 
1,580 

1,440 

1,060 

796 

615 

538 

483 

17 

501 

18 

501 

10 

483 

20 

448 

21 

308 

22 

431 

23 ^ 

414 

24 

448 

26 •. 

465 

26 

483 

27 

501 

28 

483 

29 

501 

30 

620 

31 

705 

NoTB.— Dafly  discharge  computed  from  a  rating  curve  well  defined  between  10  and  300  seoond-feet,  and 
fairly  well  defined  througbout  the  remainder  of  the  range  of  stage  during  1912. 
Discharge  Jan.  1  to  Apr.  16  estimated,  because  of  ice,  from  one  discharge  measurement,  i 


observer's  notes,  climatoiogic  records,  and  discharge  of  adjacent  drainam  areas:  January, «»»  a«wuu-ioei^ 
February,  160  second-feet:  llarcdi,  400  second-feet,  varying  ftom  about  80  to  1,000  second-feet;  Apr.  1-15, 
1,000  second-feet,  varying  nom  about  700  to  1,600  seoona-feet. 

Monthly  discharge  of  Kenduskeag  Stream  near  Bangor,  Maine,  for  191i. 
[Drainage  area,  191  square  mites.] 


Discharge  in  second-feet. 

Run-off 

(depth  in 

inches  on 

drainage 

area). 

Month. 

Maximum. 

Mean. 

Per 
square 
mile. 

Accu- 
racy. 

January 

250 
150 
400 
1,260 
465 
493 

61.7 
105 

89.4 
514 
853 
675 

1.31 
.785 
2.09 
6.60 
2.38 
2.68 
.323 
.560 
.468 
2.69 
4.47 
8.01 

1.51 

.86 

2.41 

7.36 

2.74 

2.88 

.87 

.63 

.52 

8.10 

4.90 

8.47 

D. 

February 

D. 

Mft«*»? 

D. 

ApriL 

166 

166 

2,820 

2,180 

870 

C. 

llSy!^ 

262 
67 
34 
71 
46 
119 
414 
398 

B. 

jSw;::::::;;:::::::;::::::::::::::;;::: 

B. 

July 

B. 

August 

A. 

September 

A. 

October 

B. 

Novembw 

B. 

December 

B. 

The  year 

2,820 

433 

2.27 

80.83 

Note, 


footnotes  to  table  of  dally  discharge. 


Digitized  by  VjOOQ IC 


BtTBFAOE  WATEB  SUPPLY,  1912,  PABT  I.  45 

KBKIVXBBO  BIVB&  BA8IK. 
MOOSE   BIVEB  NEAB  BOOKWOOD,  MAINE. 

Location. — At  a  deserted  cabin  one-fourtli  mile  above  the  hoixae  of  Edilbert 

Anenault,  2  miles  above  the  mouth  of  the  river;  reached  by  steamer  or  rowboat 

from  Kineo. 
Records  available.— September  7,  1902,  to  December  31,  1908;  May  16,  1910,  to 

September  18,  1912.    Data  in  annual  reports  of  Maine  State  Water  Storage 

Commission. 
Draixiage  area. — 680  square  miles. 
Oag^e. — Standard  chain;  datum  unchanged. 
GhaaneL — ^Practically  permanent. 
Biaeharge  measurementa.— Made  from  a  car  suspended  from  a  steel  cable  or,  at 

low  stages,  by  wading  at  a  section  a  short  distance  downstream, 
^i^ter  flow. — Affected  by  ice. 
Axtifleial  oontroL — Dams  are  maintained  at  the  outlets  of  several  of  the  lakes  above 

the  station,  but  all  such  stored  water  is  used  for  log  driving  and  the  effect  on  the 

regimen  of  flow  is  but  temporary. 
Accuracy.— The  relation  between  gage  height  and  discharge  is  at  times  affected 

by  backwater  from  log  jams,  and  during  the  winter  by  ice;  otherwise  conditions 

favor  accurate  determination  of  discharge,  and  a  good  discharge  rating  curve 

has  been  developed  except  for  extremely  low  stages. 

Daily  gage  height,  in/eet,  of  Moose  River  near  Rochvood,  Maine,  for  191t. 
[BdUbert  Anenaolt,  obnrver.] 


D.y. 

Jan. 

Feb. 

liar. 

Apr. 

May. 

June. 

July. 

Aug. 

S«pt. 

1 

3.9 
3.9 
3.9 
3.8 
3.8 

3.7 

3.7 
3.7 
3.7 
3.7 

3.8 
4.0 
4.0 
3.9 
3.8 

3.7 
3.6 
3.6 
3.4 
3.3 

3.26 
3.2 
3.2 
3.2 
3.2 

3.3 
3.2 

3.2 
2.06 
2.8 
2.66 

2.6 
2.6 
2.4 
2.4 
2.4 

2.6 
2.7 
2.86 
3.25 
3.3 

3.3 
3.2 
3.3 
3.1 
3.06 

2.9 

2.9 
3.8 
2.8 
2.8 

2.7 
2.7 
3.6 
2.66 
2.7 

3.7 
2.6 
2.6 
2.4 

2.3 
2.2 
2.2 
2.2 
2.1 

2.1 
2.1 
2.0 
3.0 
2.0 

2.0 
2.0 
2.1 
3.2 
2.3 

3.3 
3.3 
3.3 
3.3 
XZ 

3.4 
3.6 
3.6 
3.6 
3.7 

3.7 
3.7 
3.1 
.    3.66 
8.86 
8.9 

8.65 

8.6 

3.4 

3.4 

3.4 

3.3 
8.3 
3.3 
3.3 
3.3 

3.3 
3.36 
3.46 
3.66 
4.0 

4.06 
4.3 
4.86 
6.16 
6.6 

6.9 

6.16 

6.6 

6.9 

7.06 

7.16 
7.3 
7.46 
7.66 
8.0 

8.16 

8.36 

8.4 

8.66 

8.3 

7.96 
7.66 
7.3 
7.3 
7.0 

7.06 

6.9 

6.7 

6.6 

6.6 

6.4 

6.4 

6.86 

6.86 

6.2 

6.1 
6.0 
6.0 
6.9 
6.8 

6.66 
6.8 
6.96 
6.06 
6.16 
6.6 

6.6 
6.6 
6.6 
6.6 
6.66 

6.66 

6.4 

6.4 

6.4 

6.36 

6.16 

6.1 

6.0 

6.9 

5.7 

6.65 

5.4 

5.4 

6.4 

5.4 

5.6 

5.86 

5.5 

5.5 

5.4 

5.4 
5.86 
5.8 
6.4 
6.4 

5.36 
6.0 
4.66 
4.45 
4.1 

8.8 
3.6 
3.4 
3.3 
3.36 

3.3 

3.3 

8.1 

3.96 

3.86 

3.7 
3.6 
3.5 
3.4 
3.8 

%Z 
%2 

3.15 
3.06 

a.0 

10 
3.0 
3.0 
1.9 
1.96 
3.0 

3.0 
3.0 
3.0 
3.0 
3.36 

X35 

3.4 

3.56 

3.6 

3.7 

3.8 
3.96 
8.1 
8.3 
3.35 

8.46 

3.6 

8.6 

3.5 

8.4 

8.8 
3.3 
3.3 
3.3 
8.1 

8.1 
3.0 
3.0 
8.0 
3.9 
3.9 

3.9 

2 

3.9 

3       

3.9 

4 

3.86 

5 

3.8 

6 

2.7 

7 

3.86 

8 

3.7 

9 

3.6 

10 

3.5 

11 

2.46 

12 

3.4 

13 

3.8 

14 

3.8 

15 

3.3 

16 

3.3 

17 

3.3 

18 

3.3 

19 

30 

21 

22 

23 

24 

26 

26 

27 

28 

28 

30 

31 

NOTK.— ] 

March 

nctlaa;  Feb. 


of  gage  height  to  dlscharce  affected  by  lee  about  Jan.  7  to  Feb.  23.    Gage  heights  during 

not  materially  affected  by  ice.    Observer  noted:  Jan.  13  and  Feb.  9,  froaen  across  at  gage 
,,  opened;  May  6,  logs  commenoed  running  in  river,  no  jam  to  date. 
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Daily  discharge,  in  second-feet,  of  Moose  River  near  Bockwood,  liamSy  for  1912. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

1,170 
1,170 
1,170 
1,100 
1,100 

1,030 

338 
303 
303 
303 
270 

270 
270 
238 
238 
238 

238 
238 
270 
303 
303 

303 
303 
303 
838 
338 

376 
414 
414 
454 
496 

496 

496 

681 

1,000 

1,130 

1,170 

037 
968 
846 
846 
846 

788 
788 
788 
788 
788 

733 

760 

876 

1,000 

1,240 

1,270 
1460 
1,920 
2,190 
2,530 

2,930 
3,190 
3,560 
4,000 
4,170 

4,280 
4,460 
4,630 
4,860 
6,280 

6,460 
6,700 
6,760 
6,040 
6,520 

5,220 
4,860 
4,460 
4,460 
4,110 

4,170 
4,000 
3,780 
3,670 
3,670 

3,460 
3,460 
3,400 
3,400 
3,240 

3,140 
3,040 
3,040 
2,030 
2,830 

2,680 
2,830 

3,090 
3,190 
8,560 

3,670 
8,670 
3,560 
3,560 
3,620 

8,620 
3,460 
3,460 
8,460 
3,300 

3,190 
3,140 
3,040 
2,930 
2,730 

2,580 
2,430 
2,430 
2,430 
21430 

2,530 
2,380 
2,530 
2,530 
2,430 

2,430 
2  380 
2,340 
2,430 
2,430 

3,290 
2,060 
1,760 
1,580 
1,310 

1,100 
906 
846 
788 
760 

733 
733 
681 
608 
662 

496 
454 

414 
376 
338 

338 
303 
286 
254 
238 

238 
238 
238 

207 
222 
238 

238 

238 
238 
238 
320 

356 
376 
434 
454 
496 

530 
608 
681 
733 
817 

876 
968 
968 
906 
846 

788 
788 
733 
733 
681 

681 
631 
631 
631 
584 
684 

584 

2 

584 

3 

584 

4 

562 

6 

530 

6 

496 

7      

502 

8  

496 

9      

454 

10 

414 

11  

394 

12                                     .  ... 

375 

13 

338 

14 

338 

15 

303 

16 

303 

17 

338 

18 

338 

19 

20 

21 

22 

23  

464 
476 
496 

496 
454 
414 
376 

24 

25  

26  

27 

28 

29 

30  

81 

Note.— Discharge  Jan.  7  to  Feb.  22  estimated,  because  of  ice,  from  cUmatologic  records,  gage  observter's 
notes,  and  discharge  of  adjacent  areas:  Jan.  7-31,  430  second-feet,  varying  from  about  2ii0  to  900  aeoond- 
feet;  Feb.  1-22, 320  second-feet,  varying  from  about  300  to  400  seoond-fMt. 

Monthly  discharge  of  Moose  River  near  Rochwoody  MainSffor  1912. 
[Drainage  area,  680  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum. 


iflnimtiTn. 


Mean. 


Per 
square 
mile. 


Run-off 
(depth  In 
Inches  on 
drainage 
area). 


AocU' 
racy. 


January 

February 

March 

April 

May 

June 

July 

August 

September  1-18 


1,170 

496 

1,170 

5,280 

5,940 

3,670 

2,290 

968 

684 


238 
733 
2,680 
2,340 
207 
238 
308 


564 

352 

414 

2,120 

3,900 

2,900 

606 

606 

445 


0.829 

.518 

.609 

3.12 

6.74 

4.26 

1.02 

.891 

.654 


0.96 

.50 

.70 

8.48 

6.62 

4.75 

1.18 

1.03 

.44 
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M008EHEAD  LAKE   AT   EAST  OUTLET,  MAINE. 

Xiocation. — ^At  the  wharf  at  the  east  outlet  of  the  lake,  about  8  miles  from  Kineo. 

Keoordfl  available.— April  1,  1895,  to  December  31,  1912. 

I>raiiiage  area. — 1,240  square  miles. 

Ga^.--Sta£f,  at  end  of  boat  landing;  two  datums  have  been  used  at  the  east  outlet; 
the  original  datum  is  at  elevation  1,011.30  feet  above  mean  sea  level  and  approxi- 
mately 10  feet  below  the  sills  of  the  outlet  gates;  gage  is  read  to  this  datum;  the 
second,  to  which  all  gage  readings  published  to  and  including  1911  have  been 
referred ,  is  10  feet  higher;  that  is,  the  zero  is  at  the  sill  of  the  gates.  It  is  believed 
that  low  water  may  go  below  the  sill  of  the  gates  (zero  of  second  datum)  and  so 
gage  heights  in  this  report  are  published  as  read;  that  is,  to  the  original  datum 
1,011.30  feet  above  mean  sea  level. 

Arttflcial  oontrol.— The  lake  is  regulated  to  a  capacity  of  23,735,000,000  cubic  feet. 
The  dam  at  the  east  outlet  is  controlled  by  35  gates;  15  old  gates  are  at  gage  height 
10  feet  (original  datum)  and  20  gates  at  sill-gate  height  8  feet  (original  datum). 
At  extreme  low  stages  the  flow  from  the  lake  is  controlled  not  by  the  gates  but 
by  a  bar  above  the  dam  at  an  approximate  gage  height  of  9  feet  (original  datum), 
llie  records  show  only  fluctuations  in  the  level  of  the  lake,  and  are  used  in  the 
studies  of  regulation  of  the  lake  and  in  computing  the  natural  flow  of  the  Kennebec 
at  The  Forks  station. 

Stoxagre  capacity.— Approximately  equal  to  a  dischaige  of  124  second-feet  for  one 
month  (30  days)  for  each  tenth  foot  of  depth  over  the  surface  of  Moosehead  Lake. 

Cooperation. — ^Record  kept  and  furnished  for  publication  by  the  Hollingsworth  A 
Whitney  Co. 


Daily  gage  height,  in  feet,  of  Moosehead  Lake  at  east  outlet,  Maine,  for  191t. 

Day. 

Jan. 

Feb. 

liar. 

Apr. 

May. 

Juhb. 

July. 

Aug. 

Sept 

Oct 

Nov. 

Dec 

1 

13.9 

*i4."6" 

13.4 

13.4 

17.2 

17.8 

15.35 
'i5.'5r 
15.6 

2 

16.7 
'i6.'6*" 

16.4 
*i5.'4" 

16.1" 
'i5.'i6* 

17.06 

3 

13.05 

13.6 
"i3."6"* 

17.0 
17.46 

17.65 
"i7.'6'" 

17.2 
"lY.h" 

4.   

13.3 
18.2 

16.95 

5 

14.2 

14.0 

6 

16.96 

7 

13.9 
'i3.'9** 

17.6 

'i7.'05' 

16.6 

16.35 

16.2 

8 

14.3 

13.15 

13.8 

17.45 

16.0 

0 

16.46 

16.3 

16.16 

16.86 

10 

14.8 

13.6 

17.65 

16.06 

11 

13.06 
13.6" 

16.25 
is.' 2*" 

'i5.'2" 

"i5.'i*' 

16.2 

17.0 

12 

13.8 

18.85 

'i7."56* 

17.6 

16.85 

16.5 

13 

16.8 

17.0 

14 

13.8 
13.75 

17.6 
17.0 

16*6" 
"i6.*6'* 

16.6 

15 

14.16 

13.1 

13.05 

17.6 

16.6 

*i6.*8" 

16 , 

15.75 

16.1 

16.1 
'i5.66' 

17.0 

i?::::^;::.:::::: 

14.1 

14.2 

17.55 

18 

13.2 

"u.'z" 

16.1 

17.0 

10 

14.1 

13.6 

14.6 

'i7:46' 

17.6 

16.3 

16.7 

20 

16.06 

16.0 

16.9 

17.06 

21 

18.5 

17.5 

16.2 

16.65 

22 

14.1 

13.3 

16.0 

17.45 

17.0 

28             

16.6 

16.16 

14.9 

16.96 

24 

14.1 

15.5 

17.55 

17.4 
17.86 

16.1 

25             

13.3 

'ii'i" 

16.16 

16.0 

17.1 

16.86 

2B 

14.1 

13.4 

16.05 

16.9 

15.6 

27 

17.6 

16.1 

*i6:i" 

17.0 

16.8 

2S 

13.5 

17.3 

*i6.'8" 

15.5 

29    

14.1 

13.36 

16.86 

i7.d6 

30             

15.46 

15.1 

16.8 

31 

14.1 

17.6 

16.7 

ii-'s 

Non.-^Oaci  iMlgliti  nfar  to  origtiMl  datum,  elo^tlan  1|011.80  feet  above  i 
in  dsscripttoo. 


ilovvL   8m"Qi«s" 
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SURFACE  WATER  SUPPLY,  1912,  PART  I. 


KENNEREO  RIVEB   AT  THE   FORES,  MAINE. 

liocation. — ^At  wooden  highway  bridge  across  river  about  2,000  feet  above  the  mouth 
of  Dead  River. 

Becords  available.— September  28, 1901,  to  December  31, 1912.  Data  also  in  annual 
reports  of  Maine  State  Water  Storage  Commission. 

Drainage  area. — 1,570  square  miles. 

OageB. — Standard  chain,  attached  to  bridge,  a  staff  gage  attached  to  timber  retaining 
wall  on  left  bank  75  feet  above  the  bridge,  and  an  automatic  gage  instaUed  June 
21, 1912,  on  the  left  abutment.    Datum  of  gages  unchanged. 

Channel. — ^Practically  permanent;  unbroken  by  piers. 

Diacharge  measurementa. — ^Made  from  the  bridge. 

Winter  flow. — ^Affected  by  ice. 

Artiflcial  control.— The  flow  of  the  Kennebec  above  The  Forks  is  controlled  throu^ 
Mooeehead  Lake  (see  p.  47);  Indian  Pond,  about  12  miles  above  the  station,  ia 
under  regulation  for  log  driving  from  about  May  1  to  July  31  of  each  year. 

Accuracy. — ^The  relation  between  gage  height  and  discharge  is  affected  by  the  regu- 
lation of  the  stream  for  log  driving  and  for  the  extensive  water-power  plants  below 
and,  during  the  winter,  by  ice.  The  operation  of  the  gates  at  Indian  Pond  Dam 
(from  about  May  1  to  July  31  of  each  year)  causes  fluctuations  in  daily  gage  heights 
at  The  Forks  ranging  from  2  feet  to  more  than  5  feet.  A  good  rating  curve  has  been 
developed  for  the  station.  The  variations  in  gage  heights  have  been  closely 
noted,  record  being  kept  of  the  maximum  and  minimum  heights  for  each  day 
during  the  log-driving  season,  the  length  of  time  that  the  driving  head  continues, 
and  the  hours  at  which  the  gates  at  Indian  Pond  are  opened  and  closed  each  day. 
Although  set  to  the  same  datum  in  practically  the  same  cross  section,  the  auto- 
matic gage  does  not  read  the  same  as  the  chain  gage  above  about  1.2  feet,  as  shown 
by  the  table  of  relation  below.  A  careful  determination  of  the  cross  section  of  the 
water  suriace  at  chain-gage  height  5.5  feet  clearly  ehowed  the  transverse  slope 
and  checked  the  table  of  relation  at  that  stage.  It  ehould  be  noted  that  the  left 
abutment  is  on  the  concave  side  of  a  distinct  bend  in  the  river  and  that  the  chain 
gage  is  about  90  feet  from  the  left  abutment.  A  dischaige  rating  curve  referred 
to  automatic  gage  heights  was  develoi>ed  from  the  dischaige  rating  curve  referred 
to  chain-gage  heights  by  means  of  the  table  of  gage  relation.  Dischaige  for  each 
4-hour  period,  June  21  to  December  31,  was  computed  from  this  rating  curve  and 
the  daily  discharge  as  published  is  the  mean  of  the  dischaige  for  six  periods  and 
therefore  more  accurate  than  the  discheuge  obtained  by  entering  the  rating  table 
with  the  published  mean  daily  gage  height. 

Discharge  measurements  of  Kennebec  River  at  The  Forks,  Me.,  in  1911-lt, 
[F.  E.  Pressey,  hydrographer.! 


Date. 

he£?t. 

Dis- 
charge. 

Date. 

he^t. 

Dis- 
charge. 

Date. 

a. 

Dis- 
charge. 

1911. 

Aug.  19 

19 

19 

Feet. 
5.39 
6.32 
6.20 
6.35 
6.15 
4.54 
8.40 

%'im 

6,570 
6,340 
6,610 
6  250 
4,960 
8,000 

1911. 

Aug.» 

22 

22 

22 

22 

23 

28 

Feet, 
5.26 
5.19 
4.84 
a. 64 
•  .60 
5.22 
5.15 

aee.-ft. 
6,470 
6,290 

''^ 

279 
6,230 
6,150 

1911. 
Aug.  28 

28 

Oct.  26 

Feet. 

4.82 

8.94 

.50 

8.78 

See.'ft, 

6,440 

3,950 

296 

21 

21 

21 

21 

1912. 
Feb.  21* 

1,600 

a  Backwater  from  Dead  River  probably  affected  gage  height, 
ft  Measurement  made  under  complete  loe  cover. 

Note.— The  measurements  for  1911  listed  above  were  omitted  from  Water-Supply  Paper  801. 
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Daily  gaffe  height,  in  feet,  of  Kennebec  River  at  The  Forie,  Mains,  for  191$. 
p¥.  8.  Young,  obsenrer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1 

6.26 
8.70 
8.26 
6.15 
4.40 

8.26 
4.76 
6.30 
0.20 
6.16 

6.35 
6.35 
6.40 
0.35 
6.30 

6.30 
6.35 
6.30 
6.30 
6.26 

6.15 
5.66 
6.50 
5.45 
6.05 

6.80 
6.00 
6.30 
6.35 
6.70 
8.30 

8.30 
6.70 
6.35 
6.30 
6.30 

6.30 
6.10 
&10 
5.05 
4.00 

4.10 
4.30 
4.26 
4.25 
4.25 

4.20 
4.10 
3.50 
3.60 
3.46 

3.28 
3.50 
3.16 
8.80 
3.38 

3.17 
8.43 
3.16 
3.76 
3.02 

2.54 

*"2.'27* 
2.72 

3.06 
2.46 
3.23 
2.87 
3.81 

3.70 
3.46 
3.46 
3.76 
3.44 

3.48 
3.74 
3.87 
3.46 
3.66 

3.70 

3.46 
3.27 
3.45 

X36 
3.47 
3.44 
2.58 
3.81 

%T% 
3.44 
3.37 
3.27 
3.38 

3.43 
3.51 
3.05 
3.03 
3.53 

3.24 
3.00 
3.88 
2.34 
1.76 

1.46 
2.10 
3.58 
3.76 
2.47 
2.64 

3.51 
3.46 
3.33 
3.13 
3.33 

3.47 
3.53 
2.18 
1.80 
3.04 

3.38 
1.04 
3.30 
3.43 
3.46 

Z50 

X48 
X34 
3.30 
3.60 

3.74 
3.63 
3.41 
1.07 
1.77 

1.67 
1.58 
1.64 
1.84 
3.06 

1.80 
1.84 
1.73 
1.63 
1.64 

1.47 
1.47 
1.70 
1.88 
1.00 

3.10 
3.23 
3.36 
3.28 
3.30 

3.38 
X33 
3.30 
3.33 
3.40 

3.40 
3.41 
3.40 
3.37 
3.17 

130 
2.38 
3.13 
1.88 
1.70 
1.68 

1.00 
1.48 

"i.is' 

1.43 

1.44 
3.36 
3.00 
3.80 
3.74 

3.64 
XS8 
3.28 
2.16 
3.13 

1.07 
1.74 
1.62 
1.50 
1.50 

1.66 
3.10 
3.18 
3.30 
3.37 

3.79 
3.60 
3.08 
1.60 
1.00 

3.00 

2 

8.80 

3.00 

% 

3.60 

3.06 

4 

3.63 

6 

3.64 

6 

3.ao 

3.12 

7 

3.10 

s 

3.10 

0 

3.80 

3.15 

10 

8.80 

3.36 

11 

3.36 

12 

3.36 

13 

2.00 

1.70 

3.36 

14 

3.35 

15 

16 

3.60 

3.10 
3.50 
3.76 
4.15 
8.W 

3.75 
4.16 
4.50 
4.40 
4.40 

4.86 

4.36 
4.35 
4.65 
4.40 

3.37 

17 

3.80 

2.37 

18 

3.88 

10 

2.40 

20 

2.30 

3.80 

21 

8.78 

"8'» 

3.80 

23 

23 

3.46 

24 

3.80 

3.46 

26 

3.46 

26 

3.46 

27 

2.80 

3.46 

28 

3.44 

20 

ao 

2.90 

"f48 

81 

3.46 

Note.— Relation  of  gage  bel^t  to  discharge  affected  by  ice  Jan.  1  to  Apr.  15.  Probably  no  material 
elKeot  during  December.  Gates  at  Indian  Pond  were  closed  June  10.  Gage  heights  June  10  to  30  are  not 
true  Indices  of  disoharce,  owing  to  the  effect  of  regulation  for  the  purpose  of  log  driving.  Gage  heights 
missing  July  3  to  8,  July  37,  Aug.  16  to  30,  Nov.  8,  and  Deo.  6, 33,  and  30  because  automatic  gage  did  not 
work  sattstectorUy  and  no  observations  were  made  with  chain  sage.  Gage  heights  Jan.  1  to  June  0,  from 
ohain  gage,  and  June  31  to  Deo.  31 ,  from  automatic  gage.    Bee  Aceunq/  in  station  description. 

RelaHon  of  chain  gage  and  automatic  gage,  Kennebec  River  at  The  Farle,  Maine,  191t. 


Chain 

Automatic 

Chain 

AutomaUc 

Chain 

Automatio 

gage. 

«»8e. 

g*g«. 

gage. 

g*g*. 

g*ge. 

Feet. 

Feet. 

Feet. 

Ft€t. 

Fen. 

Feet. 

0.50 

0.50 

3.40 

2.35 

4.30 

4.08 

.60 

.60 

3.50 

2.45 

4.40 

4.16 

.70 

.70 

3.60 

2.54 

4.50 

4.25 

.80 

.80 

3.70 

2.64 

4.60 

4.33 

.90 

.90 

3.80 

2.74 

4.70 

4.41 

1.00 

1.00 

3.90 

2.84 

4.80 

4.50 

1.10 

1.10 

3.00 

2.08 

4.90 

4.67 

1.20 

1.20 

3.10 

3.03 

5.00 

4.65 

1.30 

1.30 

3.20 

8.12 

5.10 

4.73 

1.40 

1.30 

3.30 

3.23 

5.20 

4.81 

1.50 

1.40 

8.40 

3.31 

5.30 

4.90 

1.60 

1.58 

8.50 

3.40 

5.40 

4.97 

1.70 

1.68 

3.60 

8.40 

6.50 

6.05 

1.80 

1.78 

3.70 

3.58 

5.60 

5.13 

1.00 

1.88 

3.80 

3.67 

5.70 

5.20 

2.00 

1.07 

3.90 

3.75 

5.80 

5.28 

2.10 

2.07 

4.00 

3.83 

5.90 

5.36 

2.20 

2.16 

4.10 

3.03 

2.30 

3.25 

4.20 

4.00 

The  above  table  is  not  applicable  for  ice  or  obstructed  channel  conditions.    It  is  based  on  comparative 
rmding^  made  during  1013  and  is  well  defined. 
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Daily  diichargey  in  seocmd/eet,  of  Kennebec  River  at  The  Forks,  Maine,  for  191t, 


Day. 


Apr. 


May. 


Jnna. 


July. 


Aa«. 


Sept. 


Oet 


N©T. 


Dee. 


1.. 
2.. 
3.. 
4.. 
0.. 

6.. 
7.. 
8.. 
9.. 
10.. 

U.. 
12.. 
13.. 
14.. 
15.. 


16.. 
17.. 
18.. 
19.. 
20.. 


21.. 
22.. 
38.. 
24.. 

26.. 

26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


1,430 
3,170 
3,560 
4,240 
8,900 

8,560 
4,240 
5,070 
4,690 
4,600 

6,560 
4,600 
4,600 

5,170 
4,690 


8,520 
14,400 
13,200 
8,300 
4,600 

2,800 
5,360 
8,630 
8,410 
8,300 

8,740 
8,740 
8,850 
8,740 
8,630 

8,630 
8,740 
8,630 
8,410 
8,520 

8,800 
7,280 
6,900 
6,800 
7,860 

9,7S0 
7,970 
8,410 
8,740 
9,520 
13,400 


13,400 
9,520 
8,740 
8,630 
8,630 

8,410 
8,190 
8,190 
7,220 
8,820 

8,100 
8,410 
8,320 
8,320 
8,320 

8,290 
8,100 
2,420 
2,520 
2,380 

8,390 
8,840 
8,510 
8,780 
8,630 

8,290 
8,900 
8,560 
3,920 
3,170 


3,560 
8,180 
8,140 
8,090 
8,040 

3,990 
8,940 
2,900 
2,120 
3,800 

8,170 
3,470 
8,520 
3,000 
2,930 

3,070 
3,500 
3,520 
2,900 
2,470 

2,870 
8,100 
2,460 
2,580 

2,710 
2,640 
3,570 
3,440 
3,100 
2,420 


3,060 
3,470 
3,360 
3,490 
3,960 

3,840 
3,400 
3,290 
2,050 
2,210 

3,870 
3,510 
8,380 
2,450 
2,0«) 

1,070 
1,900 
1,830 
1,760 
1,680 

1,610 
2,600 
2,410 
1,730 
1,130 

886 
1,470 
2,090 
2,270 
1,800 
1,990 


1,960 
1,860 
1,620 
1,520 
1,750 

1,900 
1,970 
1,580 
1,200 
1,420 

1,610 
1,300 
1,570 
1,810 
1,850 

1,910 
1,880 
1,610 
1,680 
2,040 

2,220 
2,060 
1,800 
1,830 
1,150 

1,060 

085 

963 

1,210 

1,440 


1,260 
1,210 
1,110 
1,090 
062 

901 

896 

1,160 

1,250 

1,270 

1,560 
1,600 
1,620 
1,650 
1,680 

1,650 
1,590 
1,570 
1,700 
1,780 

1,800 
1,810 
1,790 
1,760 
1,530 

1,570 
1,710 
1,480 
1,260 
1,090 
986 


1,850 
909 
910 
909 
861 

877 
1,740 
2,420 
2,400 
2,210 

1,960 
1,770 
1,600 
1,510 
1,480 

1,330 

1,120 

041 

925 

925 

966 

1,460 
1,540 
1,560 
1,640 

3,270 
8,500 
2,530 
1,000 
1,080 


3,420 
2,540 
3,480 
3,060 
1,960 

1.480 
1,460 
1,460 
1,510 
1,740 

1,730 
1,740 
1,740 
1,730 
1,740 

1,760 
1,760 
1,770 
1,790 
1,780 

1,780 
1,820 
1,850 
1,800 
1,850 

1,850 
1,800 
1,840 
1,830 
1,830 
1,850 


Non.— Dally  disdharge  detennined  from  two  weU-deflned  discharge  rating  corves. 
itationdeacrlptiGa.)    "**-- ^-^ — ._-^.-_-*— , ^^.^ . — ._  ^ 


„ „ (See  ileetiroey  In 

The  determioatiooa  for  June  10  to  20  are  approximate,  however,  as  a  resalt  of  poastbls 


ecn)r8  in  computed  discharge  caused  by  contrcdled  ftow  for  flushmg  logs  down  th^ 
log  Jams.  The  dally  discharge  for  thu  period  was  computed  by  applying  the  rating  table  to  the  several 
gage  readinin  taken  during  any  given  day.  and  weighting  the  values  in  accordance  with  the  propottianal 
part  of  the  day  to  which  each  gage  height  is  niplicable.  Daily  discharge  estimated  for  da3rs  when  flsee 
Mights  are  missing.  NocorrecUon  was  made  for  possible  effect  of  backwater  ftom  ice  during  December. 
Discharge  Jan.  1  to  Apr.  15  estimated,  because  of  fee,  fhxn  one  disoharie  measurement,  observer's  notesb 
climatologic  records,  discharge  of  adjacent  drainage  areas,  and  storage  in  Moosehead  Lake: 


Period. 


Mean  discharge 
(seccod-leet). 


January... 
February. 
March.... 
April  1-15 


6S(>-«n 

900-1,800 
80(^1,800 

650-1,200 
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KENNEBEC  BIVEB  BA8IN. 

Monthly  discharge  of  Kennebec  River  at  The  Forle,  Maine,  for  191t. 
[Drainaga  area,  1,570  mileB.] 


51 


Discharge  in  seocmd-feet. 

Rim^>ff 
(depth  hi 
inches  on 
drainage 
area). 

Mooth. 

Ifaximum. 

Mean. 

Per 
square 
mile. 

Aoco- 

racy. 

Tnuary 

750 
1,400 
1,300 
3,450 
8530 
4090 
3,700 
3,130 
1,510 
1.430 
1,5» 
1,830 

0.478 
.802 

.754 
1.57 
5.43 
3.18 
1.75 
1.35 
1.08 
.911 
.058 
1.17 

0.55 
.00 
.88 

1.75 
5,36 
3!  56 
2.08 
1.57 
1.15 
1.06 
1.06 
1.36 

D. 

Fflbnifliry ....  ...,...,.. 

C. 

liftit?h._"'..    .    

D. 

April 

6,  MO 
14,400 
13,400 

IS 

1,810 
3,500 
2;  540 

C. 

I1K.V:::::::::::::::::::::::::;::;:;::: 

'•IS 

053 

805 

851 

1,400 

A. 

June 

B. 

Jnly 

A. 

A. 

SffMBIIllMr 

A. 

QptQliiji- 

A. 

November 

A. 

December 

A. 

The  year 

14,400 

2,550 

1.53 

22.18 

NOTX. 


footnotes  to  table  of  daily  discharge. 

KENNEBEO  BIYEB  AT   WATEBTILLE,   MAINE. 


IjOcation.~At  the  dam  and  mill  of  the  Hollingsworth  A  Whitney  Co.,  at  Waterville, 
2  miles  above  the  mouth  of  Sebaaticook  River  and  about  3^  miles  above  the 
mouth  of  Meeoalonakee  Stream. 

Brecords  ayailsble.—March  22,  1892,  to  December  31,  1912.  Data  also  in  annual 
reports  Maine  State  Water  Storage  GommisBion. 

Draioage  area.-^,270  square  miles. 

Ga^e. — Rod  gages  in  the  pond  above  the  dam  and  in  the  tailrace  of  the  mill. 

Determination  of  discharge.— The  diachaige  is  computed  from  the  flow  over  the 
dam,  through  the  logway,  and  through  18  wheels  of  the  mill.  Most  of  the  wheels 
were  rated  at  Holyoke,  Mass.,  imder  practically  the  same  head  as  that  used  at 
Waterville— about  23  feet.  Methods  and  diagrams  for  estimating  the  flow  have 
been  developed  by  the  company,  and  the  amount  lost  by  leakage  and  used  for 
washing  and  various  purposes  in  the  mill  is  estimated.  When  the  flow  of  the 
river  is  lees  than  about  3,500  second-feet  all  the  water  is  used  through  the  wheels. 

Winter  flow. — As  a  rule,  not  aifected  by  ice.  During  most  yeais  the  winter  flow 
passes  through  the  wheels  of  the  mill. 

Artificial  oontroL— Numerous  power  plants  and  much  storage  above  the  station. 

Accuracy.— Results  are  considered  fair  only,  as  many  wheels  are  in  operation  and 
only  one  reading  a  day  is  made  for  each  wheel,  but  the  record  is  valuable  because 
of  its  length  and  continuity. 

Cooperation.— Records  are  obtained  and  estimates  of  daily  discharge  are  frunished 
by  the  Hollingsworth  A  Whitney  Co. 
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62  SURFACE  WATER  SUPPLY,  1912,  PART  I. 

Daily  duduxrffe,  in  Hcond-feetf  of  Kennebec  River  at  WatervUle,  Maine,  for  1912, 


iHy. 


Jan.     Feb.     liar.      Apr.      May.     Tone.     July.    Aug.    Sept.      Oct.      Nor.     DeOL 


1. 
2. 
3. 
4 

6 

«. 
7. 
8. 
9. 
10. 

11. 
13. 
13. 
14. 
16. 

16. 
17. 
18. 
10. 
20. 

21, 
23. 
23 
24 

25 

28. 
27, 
38 
20, 
80 
81 


2,630 
2,060 
8,070 
3,180 
8,100 

8,000 
•  928 
3,050 
3,150 
2,940 

2,550 
2,980 
3,090 
al,240 
3,020 

4,010 
3,660 
3,660 
3,730 
8,400 

•1,800 
3,600 
3,600 
3,550 
3,560 

3,630 
3,380 
•2,320 
3,300 
2,910 
3,140 


8,100 
8,150 
8,440 
•3,220 
3,450 

8,830 
3,210 
3,020 
3,200 
3,090 

11,540 
3,140 
3,980 
2,800 
2,800 

2,560 
3,210 
•1,160 
3,130 
3,100 

8,060 
3,280 
3,280 
3,230 
•2,250 

3,620 
3,730 
3,560 
8,520 


8,220 
8,270 
•1,520 
3,580 
3,580 

3,270 
3,000 
2,830 
3,100 
•1,460 

2,630 
3,320 
3,220 
3,740 
4,120 

6,010 
•6,420 
8,000 
7.530 
8,400 

8,250 
7,340 
8,670 
•6,560 
6,300 

6,060 
3,830 
4,370 
4,600 
6,000 
4,040 


0,100 
0,060 
7,570 
0,030 
6,060 

6,740 
•  6,000 

0,160 
22,000 
19,200 

19,900 
18,300 
18.400 
•17,500 
19,600 

21,000 
21,300 
33,600 
40,500 
35,400 

•39,200 
28,600 
38,000 
45,500 
34,600 

20,500 
30,500 
135,100 
26,000 
21,000 


20,200 
»,000 
28,000 
24,000 
>>16,500 

16,700 
18,800 
21,300 
10,600 
22,200 

22,100 
>22,000 
20,800 
22,200 
35,500 

23,700 
10,700 
25,100 
•24,200 
10,700 

16,800 
17,100 
14,000 
13,500 
17,800 

•18,700 
18,000 
17,300 
15,500 
11,000 
35,300 


86,300 
035,800 
25,800 
23,500 
22,100 

18,000 
17,300 
16,100 
•14,600 
14,500 

11,300 
8,070 
0,290 
8,800 
7,010 

b6,600 
5,000 
8,070 
8,010 
8,110 

7,810 
7,160 

•  5,710 
7,420 
5,580 

6,610 
3,710 
5,280 
5,070 

•  3,610 


4,150 
8,900 
4,080 
3,150 
6,290 

6,400 
•3,550 
4,150 
4,060 
3,810 

3,570 
5,400 
5,570 
12,760 
3,750 

3,680 
5,640 
3,560 
3,640 
3,460 

•2,200 
3,660 
3,700 
3,650 
3,060 

3,190 
3,230 
•3,370 
8,430 
8,410 
3,670 


3,610 
8,870 
4,190 
03, 600 
6,610 

6,330 
6,010 
5,300 
4,560 
4,330 

•3,710 
4,320 
7,470 
7,430 
6,760 

6,640 
6,170 
•3,200 
4,540 
4,400 

4,460 
4,380 
3,920 
4,610 
•1,640 

3,910 
3,730 
3,310 
3,970 
4,060 
3,760 


•3,770 
3,030 
3,970 
3,740 
3,530 

8,660 
3,270 
>1,580 
3,730 
3,060 

8,350 
2,310 
2,430 
2,800 
•1,500 

3,730 
3,780 
3,650 
3,730 
3,330 

4,020 
•5,990 
6,340 
5,440 
4,550 

3,870 
3,390 
3,330 
s2,040 
3,330 


3,760 
3,790 
8,760 
8,710 
3,380 

•  1,TOO 
3,140 
3,570 
3,280 
2,440 

2,660 
2,870 

•  1,330 
4,170 
4,090 

3,860 
8,450 
3,470 
3,500 

•  1,730 

3,800 
3,670 
3,460 
3,460 
7,480 

24,400 
•24,600 
16,700 
11,000 
8.840 
6,500 


6,900 
6,150 
•7,480 
6,200 
6,710 

4,860 
4,060 
6,120 
25.700 
■14,500 

12,200 
10,400 
8,580 
6,990 
7,390 

7,660 

•  7,140 
6,450 
6,670 
5,270 

6,680 
4,840 
4,650 

•  5,270 
6,640 

6,730 
6,000 
6,280 
6,150 
6,070 


•2,010 
4,830 
5,3SO 
6,780 
6,960 

6,070 
7,120 
•7,310 
4,460 
5,580 

5,010 
5,340 
7,150 
4,810 
•2,140 

5,460 
5,310 
4,680 
4,340 
4,710 

5,750 
•2,050 
4,880 
4.610 
2,720 

4,730 
3,870 
3,730 
•1,630 
3,510 
3,940 


•  Sunday. 

Monthly  diecharge  of  Kennebec  River  at  WatervUle^  MainCffor  191t, 
prainage  area,  4,270  square  miles.] 


Month. 


January 

Felwuary 

March 

fi^:::::::::; 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  seoond-feet. 


4,010 

3,730 

8,670 

45,500 

35,300 

36,300 

5,640 

7,470 

6,340 

34,600 

35,700 

7,310 


45,500 


Minimum. 


1, 

J: 

11, 

i: 

1, 
1, 
1, 

4, 

1, 


Mean. 


3,040 
3,010 
4,750 
31,500 
30,400 
13,300 
3,810 
4,500 
3,540 
5,730 
7,330 
4,750 


7,8 


Pa- 
square 
mile. 


0.712 
.705 
l.ll 
6.04 
4.78 
3.86 
.803 
1.07 
.839 
1.84 
1.73 
1.11 


1.85 


Run-ofF 
(dCTthfn 
mobeson 
drainage 
area). 


0.83 
.76 
1.28 
5.62 
5.51 
3.10 
1.03 
l.S 
.03 
1.54 
1.93 
1.28 


25.10 


DEAD   RITER   AT  THE   FORKS,  MAINE. 

liooation. — One-eighth  mile  above  fannhouse  of  Jeremiah  Duigin,  1}  milee  west  of 

the  Forks. 
Becorda  available.—September  29,  1901,  to  August  15,  1907;  March  16,  1910,  to 

December  81,  1912.    Data  also  in  annual  report  of  Maine  State  Water  Storage 

Con 
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I>raixiA^e  area. — 878  square  miles. 

OtLge. — Inclined  staff  bolted  to  laige  bowlder  on  the  left  bank,  a  short  distance  from 

observer's  house;  datum  tmchanged. 
GhazineL — ^Practically  permanent;  banks  medium  high;  overflowed  only  at  extreme 

high  water. 
Diflcharge  meaaorexuenta.— Made  from  a  car  suspended  from  a  cable  a  short  dis- 
tance above  the  gage. 
"Winter  flow. — ^Affected  by  ice. 
Artifleial  controL — ^A  number  of  dams  on  the  lakes  above;  used  sol^y  for  log 

driving. 
Accuracy. — ^Relation  between  gage  height  and  dischaige  affected  by  ice  during 

the  winter  and  by  the  control  of  the  stream  for  log  driving  during  May  and  June. 

Special  note  is  made  of  the  length  and  time  of  the  drive  and  of  the  maximum 

and  minimum  head  used. 

Ditcharge  meamremenU  of  Dead  River  at  The  ForkSf  Maine,  in  191t. 


Date. 

Hydrographer. 

he^Ll 

Dto. 
ohargt. 

Feb.  23 

F.  E.  Presaey 

Fed. 
2.52 
1.85 
1.18 

Sec-fHt. 
382 

Aug.  g 

do 

1,470 

589 

do 

Dailg  gage  height ,  in  feet,  of  Dead  River  at  The  Forks,  Maine,  for  191 1. 
[Bye  M.  Fonythe,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

Dee. 

1 

2 

3 

4 

1.40 
1.36 
1.30 
1.30 
1.46 

1.60 
1.50 
1.60 
1.50 
1.60 

1.60 
1.60 
1.55 
1.30 
3.25 

2.45 
^50 
X66 
2.75 
2.80 

"iio* 

2.40 

'"2. 66" 

8.00 
3.90 

3.86 
2.75 
2.70 

2.60 
X65 
2.75 
2.76 
2.05 

2.40 
3.30 
3.36 
2.46 
3.66 

8.70 
8.90 
4.65 
4.95 
4.76 

4.45 
3.10 
4.76 
6.30 
4.70 

6.00 
4.40 
4.30 
8.00 
8.30 

4.26 
8.86 
8,10 
8.30 
8.06 

4.00 
8.10 
%4B 
3.65 
3.76 

4.60 
4.46 

7.50 
7.75 
7.00 

8.10 
8.70 
3.76 
3.70 
3.85 

8.06 
3.30 
8.30 
3.96 
8.30 

8.06 
3.46 
3.80 
3.85 
8.40 
8.30 

4.00 
8.60 
8.60 
8.56 
2.46 

2.80 
^55 
2.46 
2.90 
2.00 

1.86 
1.80 
1.70 
3.06 
1.80 

1.70 
1.76 
1.75 
1.60 
1.76 

1.66 
1.85 
1.60 
1.70 
1.60 

1.60 
1.60 
1.60 
1.46 
1.36 

1.36 
1.20 
1.16 
1.10 
1.05 

1.00 
1.10 
1.10 
1.10 
1.05 

1.00 
.90 
.90 
.90 
.90 

.90 
.90 
.80 
.80 
.80 

.80 
.80 
.80 
.80 
.80 

.80 
.80 
.80 
.80 
.80 
.80 

0.85 
1.00 
1.16 
1.90 
3.00 

XOO 
1.85 
1.45 
1.66 
1.80 

1.76 
1.40 
3.60 
^30 
3.10 

3.60 
3.50 
2.00 
2.00 
3.10 

1.86 
1.80 
1.30 
1.15 
1.30 

1.80 
1.65 
1.46 
1.46 
1.35 
1.15 

1.10 
1.10 
1.00 
1.00 
.95 

.90 
1.00 
1.10 
1.30 
1.10 

1.10 
1.10 
1.00 
1.06 
1.36 

1.80 
1.16 
1.15 
1.30 
1.40 

3.36 
3.60 
3.35 
3.00 
1.86 

1.60 
1.36 
1.25 
1.30 
1.30 

1.35 
1.40 
1.46 
1.66 
1.46 

1.86 

1.80 
1.36 
1.30 
1.30 

1.30 
1.35 
1.35 
1.40 
1.30 

1.30 
1.30 
1.36 
1.30 
1.30 

1.10 
1.10 
1.10 
1.30 
1.86 

3.60 
8.65 
8.06 
3.62 
2.15 
2.00 

1.90 
1.82 
1.82 
1.75 
1.66 

1.6t 
1.58 
2.08 
8.06 
2.96 

8.60 
2.38 
2.15 
XIO 
8.00 

3.00 
1.90 
1.88 
1.80 
1.76 

1.70 
1.63 
1.60 
1.60 
1.00 

1.60 
1.60 
1.68 
1.63 
1.60 

1.60 
1.60 
1.72 
1.76 

5 

«- 

7 

8 

9 

10 

1.80 

1.88 
1.80 
1.80 
1.80 
1.80 

11 

1.80 

12 

13 

1.78 
1.76 

14 

1.70 

15 

1.70 

16 

1.68 

17 

"i'26' 

8.00 

1.60 

18 

1.60 

19 

1.60 

90 

1.60 

21 

1.68 

22 

2.52 

1.60 

23 

1.60 

24 

3.50 

3.00 

1.48 

25 

1.46 

26 

1.48 

27 

1.50 

28 

1.40 

1  50 

29 

1.50 

30 

1.60 

31 

8.00 

1.60 

NoTB.~Relatlon  of  gage  height  to  discharge  affected  by  toe  about  Jan.  6  to  Apr.  11.  Obserrer  notes: 
Apr.  9,  ice  went  oat  of  river;  ICav  10  and  13,  water  from  dam;  Aug.  18,  driving  pulp  in  river.  Gage  heights 
aireeted  little  If  any  by  ice  during  December. 
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Daily  dUtharge,  in  ueond-feet,  of  Dead  River  at  The  Forks,  Maine,  for  1912. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

S^t. 

Oct. 

Nov. 

Deo. 

1               

MO 
780 
720 
720 

6,960 
5680 
8,770 
3,990 
3,660 

6,140 
3,770 
2,470 
4,840 
3,040 

8,200 
7,660 
20,600 
21,900 
18,200 

3,770 
5,240 
3,040 
2,940 
8,240 

3,990 
4,220 
8,440 
3,990 

3,660 
4,580 
3140 
8,240 
4  460 
4^220 

6,140 
4,970 
4,970 
4,840 
2,470 

3,140 
2,660 
2,470 
3,340 
1,700 

1,460 
1390 
1,240 
1  780 
1,390 

1.240 
1,320 
1820 
1,100 
1,330 

1,170 
14fl0 
1,100 
1,240 
1,100 

1,100 

1,100 

965 

902 

780 

666 

610 
560 
610 
462 

4li5 
510 
510 
510 
462 

415 
325 
326 
325 
326 

325 
825 
240 
240 
240 

240 
240 
240 
240 
240 

240 
240 
240 
240 
240 
240 

282 

415 

560 

1,540 

1,700 

1,700 
1460 
902 
1,170 
1,390 

1,320 
840 
%500 
S^200 
1,860 

2,560 
2,M 
1,700 
1,700 
1,860 

1,460 

1390 

'610 

560 

610 

720 
1,170 
902 
902 
665 
560 

510 
510 
415 
415 
370 

825 
415 
510 
610 
510 

510 
510 
415 
402 

665 

720 
560 
560 
610 
840 

2,290 
2,560 
2,120 
1,700 
1,460 

1,100 
780 
665 
610 
610 

665 

840 

902 

1,030 

902 

780 
720 
665 

610 
610 

610 
666 

780 
840 
730 

720 
720 
665 

610 
610 

510 

510 

510 

,  610 

1,460 

4,070 
5,100 
3,660 
2,600 
1,940 
1,700 

1,640 
1,420 
1,420 
1,320 
1,170 

1,070 
1,070 
1,830 
3,730 
3.510 

2,750 
2,340 
1,940 
1,860 
1,700 

1,700 
1,640 
1,510 
1.300 
1,320 

1,240 
1  130 
1,100 
1,100 

i;ioo 

1,100 

1,100 

1,070 

992 

965 



906 

a 

1,100 

3           

1,370 

4 

1,830 

5 

1,300 

6 

1,610 

7 

1,300 

8 

i';^ 

9 

10 

1,300 

11 

1,300 

12 

2,200 
2,290 
2,470 
2,840 

2,940 
6,830 
8,020 
9,610 
8,760 

7,600 
8^770 
8,760 
10,900 
8,.670 

9,700 
7,480 
7,130 
8,660 
3,990 

1.300 

18 

1  320 
1,340 

14 

16 

1  340 

16 

1,210 

1  100 

17 

18 

'966 

19 

066 

30 

005 

21 

1  070 

22...     

066 

28 

066 

24 

040 

26 

002 

26 

040 

27 

066 

28 

065 

29 

065 

SO 

065 

31 

065 

Note.— Daily  discharge  computed  fh>m  a  rating  curve  fairly  well  defined  below  16,000  second-feet.  High 
diaoharge  May  11  to  15,  result  of  artificial  control.  Discharge  Jan.  5  to  Apr.  11,  estimated,  because  of  ioe, 
fjrom  one  discharge  measurement,  gage  observer's  notes,  cumatologic  records,  and  discharge  of  adjacent 
drataiage  areas: 


V 

Period. 

feet): 

Estimate. 

Range. 

January  5^1 

430 

270 

650 

1,300 

230-700 

February 

250-290 

March ..                             

300-1,000 
1,000-2,000 

April  1-11 

Monthly  discharge  of  Dead  River  at  The  Forks,  Maine,  for  1912. 
[Drainage  area,  878  square  miles.] 


Discharge  in  second-feet. 

Run-off 
(depth  m 
incneson 
drainage 
area). 

Month. 

Ml*iip***'n , 

Mean. 

Per 

Accu- 
racy. 

January 

473 

270 

650 

4,360 

5,860 

2,040 

353 

1,280 

811 

1,230 

1,570 

1,140 

0.539 
.308 
.740 
4.97 
6.67 
2.33 
.402 
1.46 
.924 
1.40 
1.79 
1.30 

0.62 

.33 

.85 

6.64 

7.60 

2.59 

.46 

1.68 

1.03 

1.61 

2.00 

1.50 

D. 

February 

C. 

Ifamh  ^ 

D. 

April 

10,900 
21,900 
6,140 
'666 
2,560 
2,560 
5,100 
3,730 
1,510 

C. 

iiSy.  ; 

780 
240 
282 
325 
510 
966 
902 

B. 

June , . 

A. 

July 

B. 

A. 

SeMember 

A. 

October 

A. 

November 

A. 

December 

B. 

The  year 

21,900 

1,670 

1.90 

25.90 

NoTB.~See  footnotes  to  table  of  daily  discharge. 
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SANDY  BIVEB  NEAB  FABIONGTON,  MAINE. 

liocaiion. — ^At  Fairbanks  highway  bridge,  3  miles  above  Farmington. 

Keoords  aTailable.-July  11,  1910,  to  December  31,  1912.    Data  also  in  annual 

reports  of  Maine  State  Water  Storage  Commission. 
I>raixia^  area. — 270  square  miles. 
Gag^e. — Standard  chain. 
OhaimeL — Practically  pennanent;  left  bank  high;  right  bank  subject  to  overflow  in 

extreme  freshets;  current  swift  at  high  and  medium  stages  but  sluggish  during 

low  water. 
Disohazg^  measiirexnenta. — ^Sfade  from  the  bridge. 
Winter  flow.— Affected  by  ice. 
Artifloial  control. — No  storage  basins  above  the  station;  the  water-power  dam  at 

Phillips  may  slightly  affect  the  flow  at  the  station. 

DiKharge  mea$uremenU  of  Sandy  River  near  Farmington,  Maine,  in  191 1. 
[H7drog»ph«r,  F.  B.  PnaMy.] 


Date. 

hejfpt. 

Db. 
oharte. 

Bate. 

he^. 

Db. 
charge. 

Date. 

heigfit. 

Dis- 
ohaige. 

Apr.  20 

6.23 
6.24 
6.11 

aee.-feet. 
1,440 
1,420 
1,200 

Ifayl 

Feet, 
6.81 
6.17 
6.36 

aee.'/eet. 
1,430 
i;360 
1,630 

Mays 

Feet, 
6.17 
6.12 
6.02 

8ee.'feeL 
1,370 
1,330 

S::::::: 

1  :::::::: 

I:::::  :  . 

90 

2 

3 

1,230 

Daily  gage  height,  in  feet,  of  Sandy  River  near  Farmington,  Maine,  for  191t. 
[L.  A.  Daggltt,  obnrrer.) 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1 ^ 

6.1 
6.0 
4.6 
4.6 
4.8 

4.0 
6.0 
6.4 
6.1 
4.7 

4.6 
4.5 
4.7 
6.0 
6.6 

7.6 
8.2 
6.7 
7.0 
0.4 

6.0 
0.6 
8.76 
6.8 
6.0 

6.2 
6.7 
6.4 
6.4 
6.2 

6.3 
6.4 
6.1 
6.1 
4.8 

4.8 
6.06 
4.05 
4.0 
6.46 

6.6 

4.7 

6.26 

6.2 

6.0 

4.6 
6.6 
6.7 
4.7 
4.3 

4.8 
4.2 
4.0 
4.0 
6.0 

4.2 
8.0 
8.7 
8.6 
0.1 
6.4 

6.6 
6.2 
6.0 
4.6 
4.1 

8.0 
4.0 
3.7 
8.7 
8.0 

8.3 
3.3 
8.4 
3.3 
3.2 

3.2 
3.2 
8.1 
8.0 
8.0 

2.0 

8.0 

'*2.'7' 
2.7 

2.0 
2.6 
2.6 
2.6 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 

*'2.*4" 
2.4 

2.4 
2.3 
2.3 
2.3 
2.4 

2.3 

2.26 

2.2 

2.3 

2.8 

2.4 
2.3 
2.0 
2.4 
2.3 

2.25 

2.25 

2.25 

2.25 

2.3 

2.3 

2.5 
2.6 
2.8 
8.3 
2.7 

2.7 
2.6 
2.4 
2.4 
2.4 

2.5 

4.0 

6.25 

3.5 

3.2 

2.7 
2.7 
2.0 
2.5 
2.5 

2.5 
2.4 
2.4 
2.4 

2.6 

8.4 
2.8 
2.7 
2.7 
2.7 
2.6 

2.5 
2.4 
2.4 
2.5 
2.5 

2.4 
2.5 
2.5 
2.4 
2.8 

2.36 

2.6 

2.4 

2.3 

2.3 

2.3 
2.7 
2.6 
2.4 
2.6 

8.6 
8.15 
2.0 
2.7 
2.0 

2.0 
2.5 
2.5 
2.6 
3.5 

8.1 
3.0 
2.0 
2.7 
2.7 

2.7 
2.6 
2.5 
2.6 
2.6 

2.6 
2.5 
2.7 
2.7 
2.7 

2.7 
2.6 
2.6 
2.0 
2.6 

2.6 
2.6 
2.6 
5.2 
0.46 

7.0 
6.6 
4.6 
4.0 
8.0 
8.7 

3.0 
4.7 
4.0 
8.7 
3.0 

8.7 

8.7 

8.66 

6.8 

4.6 

4.2 
4.0 
8.0 
3.8 
3.8 

3.7 
8.7 
8.7 
8.6 
3.4 

3.5 
8.5 
8.0 
8.7 

3.7 

8.7 
3.0 
3.6 
4.2 
4.0 

3.0 

2 

4.0 

3.5 

3 

4.0 

4.0 

4 

4.4 

b 

3.0 

6 

4.0 

3.0 

7: 

3.0 

8 

3.0 

9 

4.0 

3.5 

10 

4.0 

5.0 

11 

4.0 

12 

4.0 

13 

3.8 

4.0 

14 

5.5 

14 

5.5 

16 

6.2 

5.4 

17 

4.0 

6.1 

18 

4.8 

19 

4.0 

ao 

4.3 

5.1 

21 

4.0 

22 

4.0 

23 

4.8 

4.6 

24 

5.6 

4.5 

25 

4.4 

26 

4.2 

27 

4.0 

4.2 

28 

4.3 

20 

4.6 
6.2 

4.3 

ao 

4.4 

31 

4.7 

Note.— Relation  of  gage  height  to  dlsoharge  afleoted  by  ice  about  Jan.  1  to  Apr.  11,  and  Nov.  20  to  Dec.  1. 
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Daily  diachargt^  in  KOtmdrfeei,  of  Sandy  River  near  FarmingUm,  Maine,  for  191 1-1 1. 


Day. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1911. 
1 

3,400 
2,390 
2,140 

023 

787 
993 
923 
1,140 
923 

923 
617 
613 
517 
391 

317 
317 
251 
251 
221 

221 
167 
221 
167 
251 

251 
283 
167 
167 
121 
121 

1,460 
11540 
1,300 
1,300 
1,060 

1.060 
1,260 
1,180 
1,140 
1,590 

1,730 
993 
1,420 
2,360 
1,220 

853 

1,640 

1,830 

903 

725 

725 
667 
562 
562 
1,220 

667 
61T 
431 
353 
6.200 
2,580 

405 
617 
283 
221 
167 

121 
143 
83 
101 
101 

101 
817 
405 
517 
391 

283 
817 
251 
198 
193 

143 
121 
101 
101 
83 

67 
83 

67 
67 
83 

2,800 

1,380 

1,220 

923 

613 

617 
662 
431 
431 
391 

283 
283 
317 
283 
251 

251 
251 
221 
103 
193 

167 
193 
157 
121 
121 

101 
101 
83 
83 
67 

68 
52 
67 
38 
88 

62 
88 
88 
25 
38 

26 
25 
38 
13 
13 

83 
67 
62 
193 
101 

67 
52 
67 
38 
25 

38 
38 
25 
92 
431 
221 

67 
67 
67 
67 
67 

67 
67 
67 
67 
67 

67 
52 
52 
62 
67 

62 
45 
88 
52 
52 

67 
62 
101 
67 
52 

46 
45 
45 
45 
52 
52 

167 
101 
101 
67 
62 

88 
38 

52 
143 
101 

52 
62 
67 
38 
88 

83 
617 
283 
251 
391 

221 
143 
101 
67 
67 

67 
67 
67 
101 
391 
221 

83 
101 
143 
283 
121 

121 
83 
67 
67 
67 

83 
662 
1,420 
353 
261 

121 
121 
101 
83 
83 

83 
67 
67 
67 
83 

317 
143 
121 
121 
121 
101 

101 
83 
83 
101 
101 

83 
353 
167 
101 
121 

83 

83 
83 
83 
83 

101 
101 
167 
121 
121 

83 
83 
167 
101 
101 

617 
391 
193 
167 
103 

83 
67 
67 
83 
83 

67 
83 
83 
67 
62 

60 
83 
67 
62 
52 

62 
121 
83 
67 
101 

301 
236 
167 
121 
101 

101 
83 
83 
83 

853 

853 
221 
167 
283 
473 

301 
251 
103 
167 
101 

148 
101 
101 
121 
101 

83 
83 
83 
452 
1,140 

923 
283 
562 
562 
391 

431 
391 
317 
221 
193 
193 

221 
193 
167 
121 
121 

121 
101 

83 
101 

83 

83 
83 
121 
121 
121 

121 
101 
101 
101 
101 

101 

83 

83 

1,380 

6,720 

4,460 
1,730 
863 
662 
517 
431 

103 
193 
103 
167 
167 

167 
193 
667 
473 
817 

283 
283 
317 
517 
353 

431 
562 
725 
923 
617 

251 
283 
431 
353 
283 

353 
353 
283 
353 

•      667 

391 
993 
662 
431 
391 

431 

431 

6,520 

1,«30 

023 

667 
562 
617 
473 
473 

431 
431 
431 
353 
817 

353 
353 
391 
431 
431 

431 
891 
391 
380 
870 

431 

2 

853 

8 

283 

4 

221 

5 

473 

6..; 

667 

7 

5A2 

8 

£17 

9 

363 

10 

283 

11 ''^' 

3S3 

12 

431 

13 

2,040 

14 

1,220 

15 

667 

16 

517 

17 

473 

18 

1,730 
1460 
1,300 

1,220 

1,060 

923 

787 

1,640 

2,140 
2,040 
2,800 
3,160 
2,800 

301 

10 

353 

20 

283 

21 

353 

22 

473 

23 

562 

24 - 

1,380 

25 

725 

23 

562 

27 

28 

473 
391 

29 

850 

30 

350 

81 

300 

1912. 
1 

360 

2 

353 

3 

562 

4 

787 

5 

517 

6 

517 

7 

617 

8 

617 

9 

353 

10 

1.220 

11 

1,140 

12 

853 

908 

1,220 

1,640 

4,050 
4,880 
2,020 
3.280 
2,580 

2,140 
2,800 
5,680 
3.040 
2,140 

2,360 
2,920 
2,580 
1,540 
1,380 

1,140 

13 

1,140 

14 

1,640 

15 

1,640 

1,540 
1.300 

16 

17 

18 

1,060 

19 

1,140 

20 

1,300 
1,140 

21 

22 

1,140 

23 

923 

24 

853 

26 

787 

23 

667 

27 

667 

28 

725 

29 

725 

30...           

787 

81 

993 

NoTK.— Dally  discharge  computed  from  a  rating  curve  well  defined  between  50  and  2,000  second-feet. 
Above  2,000  seoond-ltet  curve  is  simidy  an  extension  and  estimates  of  daily  disehane  should  be  used  with 


1911, 130  second-feet;  Apr.  1-17,  1011.  600  second-feet;  January,  1912.  170  second-feet:  February,  1912,  130 
aeoond-ftot;  March,  1012, 300  seooad-feet;  Apr.  1-11, 1912, 700  seocmd-feet;  Daily  diai^barge  Interpolated  for 
days  when  gage  was  not  read. 
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Monthly  disduxrffe  of  Sandy  River  near  FarminffUm,  Maine,  for  1911-12. 
[Draiiiac«  ftrWi  270  sqtukre  mfl«8.] 


Month. 


Discharge  ia  seoond-feet. 


Mean. 


Per 
square 
mile. 


EuiH>fl 
(depth  in 
mcncson 
drainage 
area). 


Aoou- 
raoy. 


1911. 


January 

February.. 

March. 

April 

May 

June 

July 

August. 

September. 
October.... 
NoTember. 
December.. 


The  year. 


1912. 


January 

February.. 

March 

Aprfl 

Miy 

June 

July 

August 

September. 

October 

November. 
December.. 


The  year. 


3,400 
617 
431 
617 
617 

1,140 
923 

2,040 


3.400 


6,680 
6,200 
2,800 

101 
1,420 

391 
6,720 
6,520 
1,640 


6,720 


121 
67 
13 


167 
221 


100 

80 

130 

1,110 

094 

207 

60.6 
134 
144 
800 
376 
642 


0.370 
.296 
.481 
4.11 
2.67 
.767 
.268 
.406 
.533 
1.13 
1.39 
2.01 


324 


1.20 


363 
67 
38 
67 
62 
83 
317 
353 


170 

130 

800 
1,890 
1,330 

433 
68.8 

181 

106 

622 

686 

908 


0.630 
.481 
1.11 
7.00 
4.98 
1.60 
.218 
.670 
.393 
2.30 
2.64 
3.36 


668 


2.10 


a43 

.31 

.66 

4.69 

2.96 

.86 

.30 

.67 

.69 

1.30 

1.65 

2.32 


16.33 


0.73 

.62 

1.28 

7.81 

6.68 

1.78 

.26 

.77 

.44 

2.66 

2.83 

3.87 


28.61 


NOTB. 


footnotes  to  table  of  daily  discharge. 


SEBASTICOOK  BIVER   AT  PITTSFIELD,  MAINE. 

Location. — ^At  steel  highway  bridge  just  above  the  Maine  Central  Railroad  bridge 
in  the  town  of  Pittsfield. 

Beooxds  available.— July  27,  1908,  to  December  31,  1912.  DaU  also  in  annual 
reports  of  Maine  State  Water  Storage  Commispion. 

Drainage  area. — 320  square  miles. 

Cki^e. — Standard  chain;  datum  unchanged. 

Channel. — Practically  permanent;  banks  high  and  rocky  and  not  subject  to  over- 
flow; stream  confined  between  the  abutments  of  the  bridge. 

Diacharge  nxeasorementa. — Made  from  the  highway  bridge. 

Winter  flow. — Not  generally  affected  by  ice,  as  the  rapid  fall  and  proximity  of  the 
]>ower  plant  immediately  above  the  station  tend  to  keep  the  river  open. 

Artiflcial  control. — ^About  800  feet  upstream  from  the  station  is  the  dam  of  the 
Robert  Dobson  Co.  and  the  Smith  Wooden  Co.;  about  half  a  mile  farther  up- 
stream is  the  dam  of  the  Waverly  woolen  mill.  About  5  miles  below  the  station 
and  2  miles  from  Bumham  is  the  dam  of  the  Sebasticook  Power  Co.,  but  the  fall 
of  the  stream  prevents  backwater  from  the  lower  dam. 

Accuracy. — ^The  accuracy  of  the  mean  daily  gage  height  given  in  the  table  below 
is  more  or  less  affected  by  fluctuations  in  stage  caused  by  the  operation  of  the 
dams  above  the  station  for  night  storage.  Conditions  favor  the  accurate  deter- 
mination of  discharge,  and  a  fair  rating  curve  has  been  developed;  a  few  more 
measurements  are  needed  to  closely  determine  the  flow  at  extreme  high  and 
extreme  low  stages. 
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Daily  gage  height,  in  feet ,  of  Sebagticook  River  at  PittsJUld,  Moint^fot  191t, 

[Easter  B.  MocriU,  obMnrer.] 


Day. 

Jao. 

Feb. 

liar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

3.0 

3.85 

8.8 

3.75 

8.65 

3.55 

2.0 

3.7 

3.65 

3.7 

3.6 

3.55 

3.45 

3.2 

3.65 

3.65 
3.65 
8.65 
3.45 
3.15 

2.0 

3.4 

3.35 

3.35 

3.5 

3.4 

3.1 

2.0 

3.2 

3.35 

3.4 

3.4 
3.6 
3.4 
2.0 
3.1 

3.4 

3.45 

3.35 

3.35 

3.05 

2.85 

3.05 

3.3 

3.2 

3.25 

3.3 

3.1 

2.85 

3.0 

3.25 

3.1 

3.3 

3.3 

3.25 

2.0 

3.05 
3.2 
3.3 
3.15 

3.05 

3.05 

2.0 

3.15 

3.3 

8.25 

8.25 

3.2 

2.0 

2.76 

2.0 

3.15 

3.35 

3.4 

3.75 

3.0 

3.25 

4.0 

4.35 

4.55 

4.6 

4.6 

4.55 

4.5 

4.35 

4.2 
4.25 
4.45 
4.65 
4.6 
4.55 

4.7 

4.7 

4.75 

4.65 

4.75 

4.6 
4.35 
4.75 
4.05 
5.15 

5.1 

5.05 

4.05 

4.0 

5.15 

5.0 

6.05 

6.2 

6.4 

6.6 

6.7 

6.65 

6.5 

6.4 

6.35 

6.3 
6.2 
6.7 
5.2 
6.0 

4.55 

4.5 

4.4 

4.2 

3.8 

3.55 

3.7 

3.65 

3.65 

3.6 

3.45 

3.7 

3.6 

3.75 

3.8 

3.75 

3.7 

3.55 

3.65 

3.0 

3.85 

4.05 

4.1 

3.7 

3.7 

3.5 

3.65 

4.05 

4.4 

4.85 

4.7 

6.05 

5.0 

5.2 

6.0 

5.1 

5.0 

4.45 

4.05 

4.0 

4.1 

4.0 

4.16 

3.0 

3.8 

3.6 

3.4 

3.55 

3.6 

3.7 

3.6 

3.5 

3.45 

3.16 

3.5 

3.36 

3.4 

3.5 

3.5 

2.85 

2.7 

2.0 
3.0 

2.05 
2.05 
2.05 

8.0 

2.05 

2.85 

2.75 

2.85 

2.8 

2.8 

2.75 

2.45 

2.06 

3.0 
3.0 
3.05 
3.05 
2.8 

2.7 

2.05 

3.05 

3.05 

2.0 

3.0 

2.85 

2.8 

3.1 

3.1 

3.1 

3.2 
3.1 
2.0 
2.8 
3.05 

2.05 

3.0 

2.0 

3.25 

3.2 

2.86 
3.05 
3.25 
3.25 
3.05 

2.0 

2.85 

2.8 

3.15 

3.15 

3.2 
8.05 
3.15 
3.0 
2.85 

3.15 

3.2 

3.25 

8.35 

3.25 

2.05 

2.65 

3.3 

3.26 

3.2 

3.3 

3.25 

2.6 

2.65 

3.15 

3.2 

3.3 

3.2 

8.15 

2.8 

2.5 

3.0 

3.0 

3.2 

3.15 

3.15 

2.0 

2.6 

3.1 

3.15 

3.2 

3.15 

3.2 

2.05 

2.5 

2.0 

3.05 
8.0 
8.05 
3.05 
2.76 

2.65 

2.8 

2.8 

2.0 

2.0 

2.7 

2.4 

2.4 

2.05 

2.05 

2.0 
3.05 
3.15 
2.0 

2.8 

3.1 
3.2 
3.3 
3.5 
3.6 

3.75 

3.7 

3.05 

4.15 

4.25 

4.3 

4.2 

4.25 

4.2 

4.2 

4.25 

4.3 

4.16 

4.16 

4.7 

6.2 

5.3 

6.05 

4.0 

4.7 

4.6 

4.46 
4.4 

4.3 
4.25 

4.1 

4.0 

3.05 

3.85 

3.7 

3.0 

3.0 
3.0 
3.7 
8.7 
3.6 

3.6 

2 

3.6 

3 

3.6 

4 

3.6 

5 

3.66 

6 

3.8 

7 

3.7 

8 

3.6 

Q 

3.8 

10 

3.05 

11 

3.9 

12 

3.8 

13 

3.76 

14 

3.6 

16 

3.4 

16 

3.86 

17 

3.7 

18 

3.6 

10 

3.6 

20 

3.6 

21 

3.7 

22 

8.5 

23 

3.5 

24 

3.6 

25 

8.2 

28 

3.3 

27 

3.3 

28 

8.4 

20 

8.2 

30 

8.36 

31 

8.4 

Note.— Relatfon  of  gage  height  to  discharge  probably  not  affected  by  Ice  during  1012. 
Daily  discharge^  in  second-feet,  of  SebasOcooh  River  at  PiUsfield,  Maine,  for  191 1, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July, 

Aug, 

Sept. 

Oct. 

Nov. 

Dec 

1 

668 
634 
600 
670 
512 

462 
103 
540 
512 
540 

485 
462 
416 
310 
512 

512 
512 
512 
416 
200 

103 
305 
374 
374 
438 

305 
270 
103 
310 
374 
305 

305 
438 
305 
103 
270 

306 
416 
374 
374 
250 

176 
250 
352 
310 
331 

352 
270 
176 
230 
331 

270 
352 
352 
331 
103 

250 
310 
352 
200 

250 
250 
103 
200 
352 

331 
331 
310 
103 
142 

103 
200 
374 
395 
570 

668 

331 

745 

1,000 

1,300 

1,360 
1,250 
1,300 
1,250 
1,090 

038 
089 
1,200 
1,420 
1,360 
1,300 

1,470 
1,470 
1,530 
1420 
1.530 

1,360 
1,090 
1,530 
1,770 
2,020 

1,960 
1,900 
1,770 
1,710 
2,020 

2,000 
3,200 
3,400 
3,660 
3,040 

4,070 
4,000 
3,800 
3,660 
3,600 

3,530 
3,400 
2,720 
2,080 
1830 

1,300 

1,250 

1,140 

038 

600 

462 
540 
512 
512 
485 

416 
540 
485 
570 
600 

670 
540 
462 
512 
668 

634 
792 
838 
540 
540 

438 

512 

792 

1,140 

1,650 

1,470 

1,900 
1,830 
2,080 
1,830 
1,960 

1,830 

1,200 

792 

745 

838 

745 

888 
668 
600 
485 

395 
462 
485 
540 
485 

438 
416 
290 
438 
374 

395 
438 
438 
176 
125 

193 
230 
212 
212 
212 

230 
212 
176 
142 
176 

158 
158 
142 
60 
212 

230 
230 
250 
250 
158 

125 
212 
250 
250 
193 

230 
176 
158 
270 
270 
270 

810 
270 
193 
158 
250 

212 
230 
193 
331 
310 

176 
250 
331 
331 
250 

193 

176 
158 
290 
200 

310 
250 
290 
230 
176 

290 
310 
331 
374 
331 
212 

Ill 
352 
831 
310 
352 

331 
97 
111 
290 
310 
352 
310 
290 
158 
71 

230 

230 
310 
290 
290 

193 
97 
270 
290 
310 

290 
310 
212 
71 
193 

250 
230 
250 
250 
142 

84 
158 
158 
193 
193 

125 
SO 
60 
212 
212 

193 

250 
290 
193 
168 

270 
310 
352 
438 
485 

670 
640 
706 
888 
080 
1,040 

038 
080 
038 
038 
080 

1,040 
888 

888 
1,470 
2,080 

2,200 
1,000 
1,710 
1,470 
i;360 

1,200 

1,140 

1,040 

080 

838 

746 
706 
634 
640 
668 

668 
668 
640 
640 
485 

485 

2 

465 

3 

438 

4 

438 

6 

4fi2 

6 

600 

7 

640 

8 

438 

0 

000 

10 

706 

11 

668 

12 

€00 

13 

570 

14 

438 

16 

806 

16 

634 

17 

640 

18 

438 

10 

438 

20 

485 

21 

640 

22 

438 

23 

438 

24 

485 

25 

310 

26 

852 

27 

352 

28 

805 

20 

310 

30 

874 

31 

305 

Note.— Dally  discharge  computed  from  a  rating  curve  fairly  well  defined  above  70  seoond-feet,  i 
poorly  defined  below  that  point. 
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Monthly  discharge  o/SebasHcook  River  at  Pittsfield,  Maine,  for  191t. 
[Drainage  area  320  square  miles.] 


Month. 


Discharge  In  seoond-feet. 


ICaxizDum. 


Mlnlmnm. 


Mean. 


Per 
square 
mile. 


RlUH>ff 

(depth  in 

mcneson 

drainage 

area). 


Aoco* 
racy. 


January 

Febmaiy 

March 

^::::::::: 

June 

July 

August. 

September 

October 

November 

December 

The  year 


438 

1,420 

4,070 

1,650 

2,060 

270 

374 

352 

1,040 

2,200 

706 


193 
176 
142 
1,090 
416 
125 
60 
158 
71 
fiO 
485 
310 


431 
310 
711 

2,480 
724 
810 
202 
258 
245 
830 

1,040 
477 


1.35 

.960 

2.22 

7.75 

2.26 

2.53 

.631 

.806 

.766 

1.03 

3.25 

1.49 


4,070 


50 


665 


2.08 


1.66 

1.05 

X56 

8.65 

2.61 

2.82 

.73 

.93 

.85 

1.19 

3.63 

1.72 


28.30 


COBBOSSEEGONTEE   STREAM   AT   GARDINER;  MAINE. 

Iioeatioii. — ^At  the  dam  of  the  Gardiner  Water  Power  Co.,  in  the  city  of  Gkurdiner. 

Secords  available. -June  16,  1890,  to  December  31,  1912. 

Drainage  area. — ^220  square  milee.  Measured  on  recently  completed  topographic 
aheets.   Value  given  in  previous  reports  about  10  per  cen t  too  laige.    See  Accuracy. 

Qag^es. — One  in  pond  above  dam  and  one  intailrace  of  power  house. 

Deterxxdnatiozi  of  flow. — ^The  dischaige  is  determined  by  considering  (1)  the  flow 
over  the  dam,  usually  nothing  except  for  a  short  time  in  the  spring;  (2)  the  flow 
through  two  gates;  and  (3)  the  flow  through  a  39-inch  Hercules  wheel.  The  com- 
putations of  daily  discharge  are  made  by  the  engineers  of  the  S.  D.  Warren  Co. 
from  tables  of  dischaige  based  on  careful  experiments. 

Winter  flow.-— Not  affected  by  ice. 

Artifioial  controL — ^The  extensive  lakes  in  the  basin  are  controlled  by  storage  dams 
and  the  stream  affords  a  remarkable  example  of  the  regularity  of  flow  that  can 
be  obtained  with  proper  storage.  Except  for  a  short  time  in  the  spring  no  water 
is  wasted. 

Accuracy. — Results  are  considered  good  for  a  station  of  this  type.  Run-off  per  square 
mile  and  depth  in  inches  on  drainage  area,  as  published  in  earlier  reports,  should 
be  recomputed  by  means  of  new  value  for  drainage  area. 

Cooperation.— Station  maintained  by  the  S.  D.  Warren  Co.,  which  furnished  the 
records  of  daily  dischaige  for  publication. 

Daily  ditcharge,  in  wexynd-Jtei^  of  CohboaeeconUe  Stream  at  Gardiner,  Maine,  for  191t. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1   

180 
180 
180 
180 
170 

170 
aO 
170 
170 
170 

20O 

200 
200 
aO 
200 

215 
230 
230 
230 
230 

230 
230 
aO 
230 
230 

230 
230 
230 
200 

aO 

680 
680 
570 
540 
530 

520 
a500 
540 
660 
800 

285 
285 
285 
285 
aO 

270 
270 
270 
270 
270 

1,580 
al,660 
1,580 
1,470 
1,270 

040 
490 
290 
aO 
290 

260 
260 
260 
130 
170 

260 
aO 
250 
250 
250 

250 
250 
250 
aO 
260 

260 
260 
260 
260 
260 

aO 
260 
260 
260 
260 

260 
260 
aO 
250 
250 

190 
190 
190 
190 
190 

aO 
190 
190 
190 
190 

210 
210 
•  0 
260 
250 

250 
250 
250 
250 
aO 

aO 

2  

260 

3 

260 

4 

260 

6 

260 

6 

260 

7 

260 

8     

aO 

9 

260 

10 

260 

a  Sunday. 
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Daily  discharge,  in  second-feetf  of  Cohbosteecontee  Stream  at  Oardiner,  Maine,  for  1912- 

Continued. 


Day. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

N<nr. 

I>ec. 

11 

170 
170 
170 
«0 
170 

170 
170 
170 
170 
170 

•  0 
200 
200 
200 
200 

200 
200 

aO 
200 
200 
200 

•  0 
230 
230 
230 
230 

230 
230 
aO 
230 
280 

230 
230 
230 
230 
aO 

230 
230 
230 
230 

230 
230 
230 
240 
2S0 

280 
0650 
720 
740 
770 

800 
780 
730 
a660 
570 

380 
310 
310 
310 
350 
a  470 

870 
930 
940 
a930 
030 

1,040 

1,130 

960 

860 

900 

al.OSO 

'980 

980 

1,000 

1,000 

850 
680 
a400 
300 
285 

270 
aO 
260 
260 
260 

260 
200 
400 
a530 
560 

560 
430 
310 
300 
290 

«0 
290 
290 
290 
300 
1,000 

290 
290 
290 
290 
290 

aO 
260 
260 
260 
260 

260 
260 
aO 
260 
260 

260 
260 
260 
260 
aO 

250 
250 
250 
oO 
250 

260 
250 
250 
250 
260 

aO 
260 
250 
250 
250 

250 
250 
aO 
250 
250 
250 

«0 
260 
260 
260 
260 

260 
260 
00 
260 
260 

260 
260 
260 
200 
aO 

260 
260 
260 
260 
260 
260 

250 
250 
250 
260 
aO 

190 
190 
190 
190 
190 

190 
aO 
190 
190 
190 

190 
190 
190 
aO 
190 

190 
190 
•  0 
190 
190 

190 
190 
190 
190 

410 

190 
190 
190 
190 
190 

190 
aO 
210 
210 
210 
210 

260 
260 
260 
260 
260 

260 
•  0 
260 
260 
260 

260 
260 
200 
aO 
260 

260 
260 
130 
180 
250 

aoo 

12; 

260 

13 

260 

14 

260 

15 

aQ 

16 

260 

17 

260 

18 

200 

19 

200 

20 

260 

21 

200 

22 

aO 

23 

260 

24 

280 

25 

130 

26 

130 

27 

260 

28 

260 

29 

aO 

80 

260 

31 

260 

a  Sunday. 

Monthly  discharge  of  Cobbosseecontee  Stream  at  Gardiner,  Maine,  for  1912. 
[Drainage  area,  220  square  miles.] 


Discharge  in  seoond-feet. 

Run-off, 

inches  on 

drainage 

area). 

Month. 

Maximum. 

M>"*«(»um. 

Mean. 

Per 
square 
mile. 

January 

200 

230 

800 

1,130 

1,000 

1,580 

260 

260 

260 

210 

260 

260 

0 
0 
0 
285 
0 
0 
0 
0 
0 
0 
0 
0 

158 
194 
381 
761 
810 
468 
21b 
225 
184 
174 
211 
210 

a7l8 
.882 
1.73 
3.46 
1.41 
2.13 
.968 
1.02 
.836 
.791 
.950 
.955 

a83 

February 

96 

March 

1.99 

April 

3.86 

MSy.::::::;:::::::::;:::::;::::::::;::::::  ::: 

L63 

June 

2.38 

July 

1.12 

August 

1.18 

fieptembv 

.93 

o<5ober :.:.:::;:::::::::::::::::::::: 

.91 

November 

1.07 

December 

1  10 

The  year 

1,580 

0 

290 

1.32 

.  17.95 

ANBBOSCOOOIN  BIVEB  BASIN. 

ANDBOSOOGOIN  BIVEB   AT  EBBOL  DAM,    N.    H. 

Location.— EiTol  dam,  1  mile  above  the  town  of  Errol,  N.  H. 

Becords  available.— January  1,  1905,  to  December  31,  1912.    Data  also  in  annual 

reports  Maine  State  Water  Storage  Commission. 
I>rainage  area.— 1,095  square  miles. 
Oage.— Movable  rod  gage;  readings  taken  each  day  from  the  sill  of  deep  gate  No.  6; 

elevation  of  zero  of  gage  or  sill  of  gate  is  1,231.3  feet  above  mean  sea  level. 
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Biflohairge. — Computed  from  diachaige  through  14  gates  in  the  dam  by  means  of 
coefficients  determined  from  a  few  dischaige  measurements. 

The  dam  is  a  wooden  structure  completely  housed  over,  about  175  feet  between 
abutments.  Extensive  repaiiB  were  made  on  the  dam  during  November  and 
December,  1912.  The  entire  flow  passes  through  gates  of  different  sizes,  14  in  all. 
There  is  no  provision  for  overflow  besides  the  gates.  Beginning  at  the  left  end, 
the  gates  are  as  follows: 
One  gate  10  feet  deep  by  15  feet  wide,  seldom  used;  three  gates  10)  feet  deep 
-  by  15  feet  wide,  open  most  of  the  time;  nine  gates  15  feet  deep  by  7  feet  wide  in 
the  clear  (so-called  deep  gates),  open  a  portion  of  the  time  only;  one  gate  15  feet 
deep  by  5  feet  wide,  gristmill  gate  and  used  only  occasionally.  The  cap  of  all  the 
14  gates  is  one  continuous  beam  and  on  the  same  level,  thus  making  the  bottom 
of  the  various  gates  at  different  levels. 

A  "deadhead  "  of  2.66  feet  exists  a  short  distance  above  the  present  dam,  this 
point  at  present  controlling  the  low  flow. 

The  depth  on  the  deep  gates  does  not  indicate  the  true  height  of  water  in  Umba- 
gog  Lake  on  account  of  this  ''deadhead  "  formed  by  the  old  dam  and  by  the  bar  at 
''Quick  Water  Point/'  the  lowest  point  of  which  is  about  4  feet  above  the  sill  of 
the  present  dam. 

IVinter  flow.— Little  affected  by  ice. 

Artificial  control. — Errol  dam  controls  the  storage  of  Umbagog  Lake,  the  lower  of 
the  Rangeley  series  of  lakes,  comprising  the  principal  storage  of  the  Androscoggin 
River  and  amounting  to  about  19  billion  cubic  feet,  and  also  a  recently  developed 
storage  site  on  Magalloway  River  created  by  the  Azicohos  dam,  which  amounts 
to  about  8  billion  cubic  feet,  thus  making  the  total  storage  about  28  billion  cubic 
feet.  Errol  dam  is  located  about  5  miles  below  the  outlet  of  Umbagog  Lake  and 
about  3^5  miles  below  the  mouth  of  Magalloway  River,  thus  making  this  latter 
stream  one  of  the  feeders  of  Umbagog  Lake. 

Aocuracy. — ^The  dischaige  is  derived  from  coefficients  applied  to  the  various  gate 
openings  as  determined  from  a  nimiber  of  current  meter  gagings.  The  ratings, 
however,  are  not  as  thorough  as  could  be  desired,  and  the  results  are  considered 
very  roughly  approximate. 

Oooperatiozi. — Records  are  obtained  and  computations  of  daily  dischaige  made 
under  the  direction  of  Mr.  Walter  H.  Sawyer,  agent  for  Union  Water  Power  Co., 
who  furnished  data  to  the  survey. 

Daikf  discharge,  in  Mecond-feet,  of  Androscoggin  River  at  Errol  dam,  N,  H.yfor  191t. 


D*y. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1             

1,910 
1,890 
1,800 
1780 
i;660 

1,770 
1,830 
1,890 
1,980 
1,800 

1,810 
1,790 
1  690 
1,640 
1,660 

1,540 
1520 
IWO 
1,570 
1540 

1,570 
1,670 
1,670 
1,620 
1,640 

1,670 
1,740 
1,710 
1,710 
1,770 

1,840 
1,820 
i;840 
1,840 
1,840 

1,840 
1,840 
1,820 
1,800 
1,800 

1,940 
1,920 
1,900 
1,870 
1,820 

1,790 
1,760 
1,710 
1,660 
1,690 

1,560 
1,510 
1,500 
1,500 
1,510 

1,540 
1,540 
1.540 
1,510 
1,470 

1,490 
1,430 
1,400 
1,360 
1,300 

1,300 
1,270 
1,290 
1  360 
1,360 

1,360 
1,340 
1,330 

lisso 

1,330 

1,330 
1  540 
2,010 
2,350 
2,020 

1,730 
1,740 
2,360 
1,930 
2,360 

2,460 
2,470 
2,470 
2,330 
2,160 

2,300 
2,181 
2,070 
1,700 
2,250 

2,320 
2300 
2,070 
i;680 
2,200 

4,980 
5,930 
6,000 
6,020 
5,940 

5,860 
5,640 
3,620 
3,300 
4,390 

4,810 
3,770 
3,700 
3,760 
3,210 

2,560 
2,280 
2,160 
2,070 
1,880 

1,890 
1,810 
1,730 
1,710 
i;740 

1,740 
1,730 
1,710 
1,720 
1,690 

1,690 
1,680 
1680 
1600 
1,640 

1,600 
1,660 
1,720 
1,690 
1,680 

1,640 
1,670 
1,660 
1,660 
1,660 

1,670 
1,670 
1,680 
1,680 
1)700 

1,630 
1,290 
1,220 
1,470 
1,570 

1,530 
1,250 
1,440 
1,440 
1,400 

1,380 
1,420 
1,490 
1,540 
1,560 

1,600 
i;850 
1,630 
1,420 
1,360 

1,320 
1,460 
1,410 
1,580 
1,620 

1,330 
1,500 
1  600 
1,550 
1120 

976 

2 

1,220 

3 

1850 

4 

1,420 

5 

1,400 

6            

1,580 

7 

1,580 

g          

1,690 

9 

1,600 

10 

1,660 

11 

1,720 

12 

1,680 

13 

1640 

14 

1,360 

15 

1,190 

1« 

1,110 

17 

1,110 

18 

1,160 

19 

1,280 

» 

1,220 
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DaUy  disehargef  in  tecond-feetf  of  Androtooggin  River  at  Enrol  dam,  N.  H.,/or  191i^ — 

Continued. 


Day. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

JOXM. 

July. 

Aug. 

SepU 

Oct. 

21 

1,520 
1,520 
1,490 
1,470 
1,450 

1,490 
1,490 
1490 
1.480 
1,540 
1,570 

1,800 
1,800 
1,800 
1,820 
1,840 

1,870 
1,900 
1,920 
1,940 

1,450 
1.400 
1,390 
1,360 
1,320 

1,300 
1,390 
1,460 
1  460 
1,490 
1,490 

1,860 
1,990 
2,060 
2,230 
1,790 

1,240 
1,280 
1,850 
2,420 
2,010 

1,750 
2,110 
2,230 
2,220 
1,980 

1,660 
2,270 
2,360 
2,380 
2,380 
3,300 

1,860 
1,820 
1,820 
1,800 
i;770 

1,810 
1,830 
1,840 
i;850 
1,890 

1,650 
1,400 
1,510 
1,660 
1,760 

1,740 
1,700 
1,650 
1,640 
1,650 
1,540 

1,330 
1,300 
1,270 
1,200 
1,250 

1,090 
1,160 
1,000 
1,240 
1,320 
1,410 

1,030 
1,150 
1,420 
1,770 
1,900 

1,720 
1,600 
1,550 
1,560 
1,290 

1,440 

22 

1^340 

23.   .     

1,340 

24 

i:340 

26 

1,350 

26 

1.730 

27 

1  680 

28.     .            

1,440 

29 

1,420 

30 

1  300 

31 

1,440 

Monthly  discharge  of  Androscoggin  River  at  Errol  dam,  N.  E.,Jor  191t. 
[Drainage  area,  1,095  square  miles.] 


Discharge  in  second-feet. 

Rim-ofl 
(depth  In 
Inches  (m 
drainage 
area). 

Month. 

M^^y^miim . 

Mean. 

Per 
square 

January 

1,920 
1,940 
1,940 
2,420 
3,300 
6,020 
1,890 
1,700 
1,900 
1,730 

1,460 
1,670 
1,300 
1,240 
1,660 
1.770 
1,400 
1,000 
1,030 
976 

1,650 
1,780 
1,570 
1,610 
2,180 
3,320 
1  680 
1  430 
1,500 
1,410 
01,460 
al,450 

l.Sl 
1.63 
1.43 
1.47 
1.99 
.3.03 
1.53 
1.31 
L37 
1.29 
1.32 
1.32 

1.74 

Februa^ 

1.76 

March... 

1.65 

Anril              

1.64 

1^1::::::::::::::::::;:;:.:::.:...:...:..:.:: 

2.29 

Jane           

3. 38 

July 

1.76 

August 

1.51 

September 

1.53 

October 

1.40 

November 

1.47 

PeMffnber ...    -                                 - .  -  - 

1.52 

The  year 

6,020 

1,760 

1.60 

21.74 

a  Estimated  from  probable  discharge  at  the  Pontlcook  dam  (about  18  miles  below),  which  is  used  as  • 
regulating  dam  for  the  mills  of  Berlin,  N.  H. 

ANDROSOOOOIK   RIVER   AT  RUMFORD   FALLS,   MAINE. 

Location. — ^Dam  of  the  Rumford  Falls  Power  Co.,  at  Rmnford  Falls. 

Records  available.— May  18,  1892,  to  December  31,  1912.  Data  also  in  annual 
reports  Maine  State  Water  Storage  Commission. 

Drainage  area. — ^2,090  square  miles. 

Ghage. — One  located  in  pond  above  dam  and  one  in  tailiace  of  power  house. 

Discharge. — Computed  from  dischaige  over  the  dam,  using  the  customary  Francis 
weir  formula  with  modified  coefficient,  and  the  quantities  passing  through  the 
various  wheels  of  the  power  house,  which  have  been  thoroughly  rated. 

Winter  flow. — ^Little  affected  by  ice. 

Artiflcial  control.— The  storage  in  the  Rangeley  system  of  lakes  at  the  headwaten 
of  Androscoggin  River,  aggregating  28,000,000,000  cubic  feet,  is  laigely  under 
complete  control.  The  stored  water  is  r^:ulated  in  the  interests  of  the  water- 
power  users  below  and  is  under  such  excellent  management  that  this  is  one  of 
the  best  water-power  streams  in  the  country. 

Accuracy.— Results  are  believed  to  be  excellent. 

Cooperation. — Records  are  obtained  and  computations  made  by  Mr.  Charles  A. 
Mixer,  engineer  Rumford  Falls  Power  Co.,  who  furnishes  the  data  through  the 
district  office. 
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Daify  disdiargey  in  tecond-feet,  of  Androscoggin  River  at  Rumford  FaUiy  Maine,  for  191t. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jane. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14 
15. 

16. 
17. 
18. 
19. 
20. 

31. 
22. 
23 
24 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


2,670 
2,840 
2,780 
2,820 
2,780 

2,270 
02,660 
2,340 
2,430 
2,360 

2,290 
2,190 
2,130 
•2,180 
2,260 

2,360 
2,130 
2,210 
2,320 
2,300 

«2,260 
2,230 
2,260 
2,240 
2,230 

2,180 
2,140 
42,070 
2,060 
2,070 
2,150 


2,200 
2,210 
2,180 
02,140 
2,000 

2,220 
2,240 
2,220 
2,260 
2,200 

<i3,lM 
2,200 
2,400 
2,310 
2,320 

2,360 
2,360 
«3,340 
2,320 
2,360 

2,360 
2,370 
2,390 
2,420 
02,390 

2,360 
2,460 
2,390 
2,360 


2,420 
2,390 
02,370 
2,450 
2,470 

2,450 
2,370 
2,260 
2.330 
02,270 

2,210 
2,280 
2,260 
2,320 
2,340 

2,440 
02,570 
2,840 
2,950 
3,200 

2,960 
2,810 
2,770 
02,660 
2,550 

2,530 
2,450 
2,430 
2,720 
3,520 
03,540 


8,700 
3,490 
3,210 
3,000 
2,950 

3,350 
06,020 
11.200 
7^870 
5,110 

5,280 
5,500 

5,  no 

05,930 
6,600 

12,100 
17,000 
13,900 
11,100 
9,590 

O8.480 
8,920 
12,800 
12,100 
8,810 

8,400 
8,440 
o8,580 
7,000 
0,330 


.5.130 
5,950 
5,180 
5,190 
04,660 

5,180 
6,030 
5,930 
5,960 
6,320 

&,990 
o5,120 
6,440 
7,140 
5,630 

4,850 
7,110 
7,090 
o5,540 
4,420 

4,870 
5,500 
4,700 
4,410 
4,770 

04,270 
3,400 
3,340 
8,590 
6,450 
8,330 


9,150 
o0,Q60 
9.090 
9,080 
8,250 

7,720 
6,750 
6,520 
o5,4S0 
3,830 

4.710 
4,770 
4,410 
4,060 
4,020 

o3,530 
3,410 
3,130 
2,830 
2,730 

2,650 
2.590 
01,880 
2,300 
2,320 

2,080 
2,110 
2,110 
2,120 
>1,840 


2,110 
2,190 
2,230 
2,160 
2,090 

2,090 
ol,740 
2,150 
2,060 
1,990 

2,040 
1,940 
1,830 
il.SOO 
2,110 

3,020 

1,930 
1,930 
2,000 
2,060 

|ol,660 
2,240 
2,190 
1,800 
1,920 

1,920 
1,870 
01,600 
1,920 
1,990 
1,900 


1,960 
2,240 
2,310 
02,460 
2,550 

2,220 
2,110 
2,070 
2,070 
2,060 

o2,430 
3,920 
3,180 
2,520 
2,560 

2,400 
2,280 
02,000 
2,060 
2,110 

1,940 
1,930 
1,970 
1,960 
ol,970 

2,280 
2,280 
2,170 
1,980 
1,850 
1,770 


01,480 
1,600 
1.840 
1.880 
1,880 

1,910 
1,950 
01,960 
2,020 
1,960 

1,760 
2,110 
1,950 
1.940 
>1,910 

2,730 
2,780 
2,540 
2,370 
4,170 

4,740 
o3,170 
2,980 
2,540 
2,510 

2,540 
2,490 
2,410 
01,930 
2,680 


2,600 
2,630 
2,540 
2,360 
2,300 

02. 090 
2,180 
2,180 
2,250 
2,060 

2,140 
2,050 
01,030 
2,180 
2,180 

1,990 
2,020 
1,880 
1,900 
01,850 

1,960 
2,000 
1,930 
5,450 
12,840 

8,450 
05, 310 
4,150 
3,760 
2,820 
2,730 


2,670 
3,130 
03,150 
2,860 
2,550 

2,490 
2,740 
9,170 
5,560 
03,900 

3.590 
3,170 
2,850 
2,880 
2,900 

2,780 
02,510 
3,790 
3,740 
2,750 

2,760 
2,820 
3,060 
02,610 
2,970 

2,740 
2,670 
2,630 
2.40O 
2,^80 


ol,720 
2,260 
4,030 
3,990 

3,520 

3,540 
4,660 
03,560 
2,600 
2,760 

3,150 
2,820 
2,240 
2,450 
02,520 

8,150 
2,830 
2,790 
2,990 
3,010 

2,500 
o2,120 
2,470 
2,410 
1,760 

2,190 
2,380 
2,240 
o2,230 
2,700 
2,870 


o  Sunday. 

Monthly  diecharge  of  Androscoggin  River  at  Rumford  Falls,  Maine,  for  191 1. 
[Drainage  ana,  2fiM  square  mfles.] 


Montli. 


Discharge  in  seoond^feet. 


Minimum. 


Mean. 


Per 
square 


Run-ofl 
(depth  m 
Jncneson 
drainage 

area). 


lanoary 

I^sbmary 

March 

^:::::::::: 

Jiuie 

July 

Augoat 

SepBsmber. . . . 

October 

November,  i . . . 
December 

The  year 


2,840 
2,460 
3,540 

17,000 
8,330 
0,150 
2,240 
3,020 
4,740 

12,840 
9,170 
4,660 


3,060 

2,09U 
2,210 
2,960 
3,340 
1,840 
1,590 
1,770 
1,480 
1,850 
2,400 
1,720 


2,330 
2,300 
2,580 
7,750 
5,470 
4,480 
1,980 
2,250 
2,360 
3,050 
8,150 
2,790 


1.11 
1.10 
1.28 
3.71 
363 

.947 
1.08 
1.13 
1.46 
1.51 
1.34 


1.38 
1.19 
1.43 
4.14 
3.03 
139 
1.09 
1.24 
1.26 
1.68 
1.68 
1.54 


17,000 


1,480 


8,370 


1.61 


31.98 
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64  SURFACE  WATER  SUPPLY,  1912,  PART  I. 

PBB8XJXPSGOT  BIVEB  BASXK. 
PRESUHPSCXyr  river  at  OXTTLET  of  SEBAOO  lake,   MAINE. 

Location.— Outlet  dam  at  Sebago  Lake  and  the  hydroelectric  plant  at  Eel  Weir 
Falls,  1  mile  below  lake  outlet 

Records  available.— January  1,  1887,  to  December  31,  1912.  Data  alao  in  annual 
reports  Maine  State  Water  Storage  Commiasion,  in  the  second  of  which  reporfe 
are  published  results  of  a  recomputation  of  all  data  from  1887  to  1911. 

Brcdnage  area. — 436  square  miles. 

Oages.— On  the  bulkhead  of  the  gatehouse  at  the  outlet  dam  and  in  the  fore  bay 
and  tailrace  of  the  power  plant. 

Discharge. — Prior  to  March,  1904,  the  dischaige  was  deduced  from  the  records  of 
the  opening  of  the  gate?  in  the  dam,  the  dischaige  capacity  of  which  under  differ- 
ent conditions  of  head  has  been  determined  and  tabulated  by  Mr.  Hiram  F.  Mills, 
of  Lowell. 

In  March,  1904,  a  hydroelectric  plant  was  completed  at  Eel  Weir  Falls,  the 
water  being  brought  directly  from  the  outlet  dam  to  the  plant  by  means  of  a 
canal  about  a  mile  long.  This  new  plant  has  necessitated  a  different  method  of 
recording  the  flow  from  the  lake.  The  water  passes  through  three  pairs  of  30-inch 
Hercules  wheels,  the  amount  being  recorded  by  three  Allen  meters,  one  on  each 
pair.  These  meters  were  rated  by  the  result  of  a  test  at  Holyoke,  Mass.,  of  one 
pair  of  wheels.  Since  the  station  was  finished  the  performance  of  the  'vriieela  and 
of  the  recording  meters  has  been  checked  by  current-meter  measurements,  brake 
tests  of  the  wheels,  and  electrical  readings  of  the  generator  output.  It  is  usually 
desired  to  keep  a  constant  flow  through  the  canal,  and  when  demands  for  power 
are  not  suflGicient  to  utilize  the  entire  flow  through  the  wheels,  the  excess  of 
water  is  run  off  through  a  pair  of  regulating  gates  at  the  power  station.  A  record 
of  the  opening  of  these  gates  is  kept  and  the  flow  computed  from  a  coefficient 
determined  from  current-meter  tests. 

At  times  the  flow  from  the  lake  may  be  greater  than  is  safe  to  carry  through  the 
canal,  though  this  has  not  yet  happened.  At  such  times  it  will  be  necessary  to 
draw  a  part  of  the  water  through  the  old  r^ulating  gates  in  the  main  dam. 

Winter  flow. — ^No  trouble  from  ice. 

Artificial  control. — Sebago  Lake,  with  an  area  of  46  square  miles,  is  under  com- 
plete control  for  storage.  It  is  a  magnificent  natural  storage  reservoir  and  its 
utilization  for  this  purpose  has  made  the  flow  of  the  Presumpscot  extremely 
regular. 

Accuracy. — Results  very  good  for  a  station  of  this  type. 

Cooperation. — Records  obtained  and  computations  of  daily  discharge  made  and 
furnished  by  the  S.  D.  Warren  Co. 

Daily  discharge^  in  second-feett  of  Presumpscot  River  at  outlet  of  Sebago  Lake,  Maine, 

for  1912. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

Dec. 

1 

542 
538 
542 
543 
542 

532 
«187 
538 
540 
542 

542 
543 
535 

a  188 
540 

588 
537 
638 

542 

538 

542 

528 

a208 

637 

638 

543 
533 
632 
635 
a202 

810 
853 
330 
423 
428 

378 
a  107 
145 
270 
240 

637 
535 
533 
587 
a  168 

618 
635 
637 
535 
533 

287 
a  180 
405 
535 
687 

637 
537 
532 
•  290 
533 

637 
536 
638 
188 
542 

632 
•  188 
535 
637 
633 

60S 
505 
585 

•  810 
677 

007 
007 
607 
605 
605 

•  306 
667 
667 
667 
667 

667 
667 

•  817 
667 
667 

660 

673 
675 
670 
066 

•  228 

670 
667 
670 
662 

678 
675 

•  230 
670 
667 

670 
672 
668 
663 

•  248 

•  238 

3 

660 

3 

682 

4 

678 

5 

662 

6 

682 

7 

628 

8 

•  283 

9 

813 

10 

817 

»StindayB. 
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Daily  dMuxrgt^  in  ueond-feet^  of  Presumpseoi  River  at  ouUet  of  Sebago  Lake,  Maine, 

for  IPi;?— Continued. 


Day. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

Dee. 

11 

MO 
MO 
533 
0228 
537 

M3 
M5 
545 
543 

538 

0  182 
540 
540 
543 
542 

540 
530 
aa03 
540 
545 
645 

a  215 
538 
538 
637 
537 

535 
530 
a  192 
535 
635 

M7 
483 

518 

615 

0  188 

528 
537 
637 
637 

633 
630 
857 
272 
302 

225 
033 
203 
203 
203 

200 
840 
408 
alio 
440 

465 
602 
486 
233 
150 
•  135 

288 
418 
307 

•  112 
333 

303 

357 
362 
298 
286 

•  238 
373 
452 
433 

468 

400 
503 

•  193 
643 
638 

495 

•  185 
632 
640 
536 

490 
422 
412 

•  187 
533 

537 
637 
535 
535 
535 

•  223 
635 
635 
630 
435 
317 

586 
535 
535 
533 

532 

•  185 
637 
637 
538 
637 

538 
633 

•  193 
637 
635 

538 

535 
537 
635 

•  213 

538 
543 
538 

•  185 
642 

'  638 

535 
632 
638 
632 

•  190 
640 
535 
535 
633 

632 

638 

•  343 
6« 
508 
693 

•  342 
600 
600 
508 
603 

600 
603 

•  328 
505 
505 

505 
602 
505 
502 

•  312 

663 
660 
667 
663 
663 
658 

667 
667 
667 
667 

•  298 

650 
658 
667 
658 
668 

658 

•  222 
667 
658 
667 

658 
667 
658 

•  298 
663 

670 
662 

•  230 
665 
648 

668 
663 
657 
630 

•  322 

670 
673 
665 
667 
660 

665 

•  227 

678 
667 
675 
665 

668 
675 
672 
668 
652 

M7 

•  228 
675 
648 
677 

680 
672 
670 

•  245 
687 

643 
672 

580 
663 
673 

820 

12 

808 

13 

812 

14 

808 

15 

•  248 

16 

818 

17 

823 

18 

820 

19 

685 

20 

633 

21 

808 

22 

•  238 

23 

816 

24 

766 

25 

673 

26 

813 

27 

810 

28 

822 

29 

•  402 

ao 

772 

31 

688 

•  Sunday. 

Monthly  discharge  of  Presumpseoi  River  at  outlet  of  Sehago  Lake,  Mame,  for  1912. 
[Dralna^  arca^  436  square  miles.] 


Discharge  in  second-feet 

Run-off 
Mepthin 
incnes  on 
drainage 
area). 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 

square 
mile. 

January 

545 
M7 
543 
543 
640 
638 
508 
667 
667 
678 
680 
823 

182 
188 
83 
107 
168 
180 
185 
810 
222 
223 
228 
233 

496 

487 
358 
345 
469 
471 
491 
675 
601 
611 
601 
678 

1.14 
1.12 
.821 
.791 
1.08 
1.08 
1.13 
1.32 
1.38 
1.40 
1.38 
1.56 

1.31 

February^     ^^^.. x 

1.21 

March... 

.96 

April 

.88 

liSy!:::::;:::::::::::::::::::::::::::::::::::: 

1.24 

Jnruf 

l.X 

July 

1.30 

Aufifust 

1.62 

1.M 

October 

1.61 

November 

l.M 

1.80 

The  jrear 

823 

33 

616 

1.18 

16.10 

SACO  BIVEB  BASIN. 

SACX>  RIVER   NEAR  CENTER  CONWAY,    N.  H. 

Ziocation. — ^At  the  wooden  highway  bridge  between  Center  Conway  and  Redstone, 

N.  H.,  about  2  miles  from  each  place,  about  3  milee  below  the  mouth  of  Swift 

River,  and  2  miles  above  the  outlet  of  Conway  Lake. 
Becordfl  available. — August  26, 1903,  to  June  30,  1912.    Data  also  in  annual  reports 

of  the  Maine  State  Water  Storage  Commission. 
Drainage  area. — 385  square  miles. 
Gage. — Chain  attached  to  bridge;  datum  unchanged. 
ChaimeL — Recent  measurements  indicate  radical  changes  in  conditions  of  flow;  but 

insufficient  measurements  "have  been  taken  to  define  the  new  discharge  rating 

curve.    Channel  broken  by  one  pier. 
Discharge  xueastireniente. — ^Made  from  the  bridge  or  by  wading. 
Winter  flow. — So  affected  by  ice  that  gage-height  observations  are  discontinued. 
29761^--WBP  321—14 6 
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SUBFACB  WATER  SUPPLY,  1912,  PABT  I. 


Daily  gage  height,  in  feet,  ofSaco  River  near  Center  Conway^  N.  H.yfar  191t. 


Day. 

Apr. 

May. 

June. 

Day. 

Apr. 

May. 

June. 

Day. 

Apr. 

May. 

1 

5.70 
5.66 
5.32 
5.38 
5.28 

5.48 
5.52 
5.84 
5.58 
5.71 

6.06 
5.24 
5.12 
5.02 
4.61 

4.38 
4.42 
4.24 
4.04 
3.94 

11 

5.29 
5.26 
5.36 
5.62 
5.58 
7.21 
8.73 
7.83 
7.18 
6.64 

5.65 
5.36 
7.09 
7.62 
5.82 

5.32 
7.36 
6.56 
5.71 
5.36 

3.95 
3.84 
3.78 
3.67 
3.54 

3.48 
3.69 
3.56 
3.38 
3.29 

21  . 

6.36 
6.48 
9.18 
7.24 
6.48 

6.42 
6.78 
6.82 
6.00 
5.70 

6.77 
6.97 
6.43 
6.19 
6.20 

4.88 
4.61 
4.43 
4.29 
6.36 
6.28 

3  23 

2 

4.68 
4.46 
4.17 
4.03 

6.18 
5.99 
7.85 
6.08 
5.49 

12 

22 

3.18 

3 

13 

23 

3.12 

4 

14 

24  

3  07 

6 

15 

25 

3.05 

6 

16 

26  .  ... 

2.08 

7 

17 

27 

2.94 

8 

18 

28 

2.88 

9 

19 

29 

2.82 

10 

20 

30. 

2.78 

31 

SACO   RIVER   AT    WEST   BUXTON,    MAINE. 

Location. — At  hydroelectric  plant  of  the  Portland  Electric  Co.  at  West  Buxton,  Maine. 
Becords  available.—October  19,  1907,  to  December  31,  1912.    Data  also  in  annual 

reports  Maine  State  Water  Storage  Commission. 
Drainage  area. — 1,550  square  miles. 

Gages. — One  in  pond  above  dam  and  one  in  tailrace  of  power  house. 
ChanneL — Crest  of  the  concrete  dam,  about  300  feet  long. 
Discharge. — ^The  flow  over  the  dam  and  through  the  rated  wheels  of  the  power 

plant  is  determined  by  means  of  gage  readings  taken  every  hour. 
Winter  flow. — No  trouble  from  ice. 
Artiflcial  control. — There  aro  dams  on  numerous  although  comparatively  small 

lakes  in  the  basin  above  the  station.    Regulation  of  storage  probably  has  some 

effect  on  the  regimen  of  the  stream  but  not  to  the  extent  that  obtains  in  the  other 

basins  in  the  State  of  Maine,  where  natural  storage  facilities  are  better  and  more 

fully  developed. 
Accuracy. — Results  believed  to  be  good  for  a  station  of  this  type. 
Cooperation. — Records  obtained  and  computations  of  daily  dischaige  made  and 

furnished  by  the  Cumberland  County  Power  &  Light  Co. 

Daily  discharge^  in  eecond-feet,  ofSaco  River  at  West  Buxton,  Maineffor  1912. 


Day. 


Jan.      Feb.     Mar.     Apr.     May.    June.    July.     Aug.     Sept.     Oct.     Nor.    Dec. 


1. 

a 

3. 
4. 
5. 

6. 
7. 
8, 
9. 
10. 

11. 
12. 
13. 
14. 

15. 

16. 
17. 
18. 
19. 
W. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


1,210 
1,610 
1,430 
1,400 
1,530 

1,260 
a  774 
1,330 
1,340 
1,750 

1,600 
1,480 
1,100 
a  801 
1,170 

1,330 
1,220 
1,260 
1.290 
1,230 

<il,030 
1,610 
1,580 
l,r>10 
1,440 

1,540 
1,520 
01,280 
1,740 
1,620 
1,520 


1,330 
1,300 
1,260 
0880 
1,480 

1,380 
1,250 
1,250 
1,180 
1,020 

«707 
1,340 
1,120 
1,030 
1,030 

1,090 
956 
a6S3 
1,180 
1,130 

1,040 
870 
938 
934 
0721 

1,420 
1,260 
1,250 
1,200 


1,170 
1,080 
a505 
1,310 
1,190 

1,230 
1,120 
1,150 
1,130 
0633 

1,140 
999 
1,180 
1,460 
2,430 

3,660 
04,440 
4,460 
4,420 
5,030 

5,290 
5,070 
4,740 
04,200 
4,280 

4,020 
3,860 
3,710 
4,630 
6.200 
07,440 


8,020 
7,960 
7,760 
8,080 
7,300 

7,140 
08,920 
10,500 
10,300 

8,670 

8,920 
8,910 
8,810 
08,750 
8,980 

8,830 
9,370 
9,710 
11,400 
13,000 

012,600 
12,400 
11,900 
11,200 
11,200 

11,100 
10,800 
09,920 
10,100 
8,970 


8,660 
8,010 
7,420 
6,770 
05,560 

6,020 
5,680 
5,650 
5,440 
5,920 

5,630 
05,020 
5,410 
5,390 
5,540 

5,670 
6,280 
6,590 
86,340 
6,780 

6,630 
6,810 
6,550 
6,560 
6,430 

o5,810 
5,870 
5,360 
4,So0 
5,220 
5,890 


6,300 
05,910 
6,540 
6,150 
6,770 

5,460 
6,150 
4,680 
03,990 
4,140 

3,720 
3,390 
3,240 
3,010 
3,690 

02,320 
3,480 
2,540 
3,050 
2,800 

2,600 
2,800 
ol,730 
2,370 
2,040 

1,940 
1,870 
1,620 
1,470 
0  875 


1,390 
1,370 
1,290 
1,120 
1,190 

1,400 
0  924 
1,370 
1,470 
1,410 

1,400 
1,460 
1,220 
01,090 
1,410 

1,600 
1,390 
1,360 
1,420 
1,180 

01,010 
1,200 
1,320 
1,280 
1,430 

1,420 

1,100 

0  020 

701 

780 


0838 
822 
1,110 
1,090 
1,060 

1,040 
950 

•  851 
1,000 
1,020 

905 

1,070 

903 

828 

•  657 

945 
969 
779 
840 
848 

840 

•  789 
1,710 
1,960 
2,010 

1,840 
1,840 
1,360 
ol,2S0 
1,690 


1,590 
1,430 
1,300 
1,260 
1,010 

0  912 
1,320 
1,360 
1,320 
1,150 

1,280 
1,120 

•  847 
1,170 
1,060 

018 
015 
904 
866 

•  690 

056 
1,020 
1,100 

974 
1,310 

2.430 
02,880 
3,580 
3,500 
8,770 
3,930 


3,640 
3,640 
O3.140 
3,470 
3,2)0 

3,010 
2,970 
3,200 
3,720 
03,950 

4,580 
4,660 
4,610 
4,580 
4,380 
3,700 
|ol,560 
2,920 
3,530 
2,340 

3,210 
3,040 
1,010 
01, 430 
3,100 

1,970 
1,980 
1,400 
1,930 
1,690 


•1,300 
1,840 
1,680 
1,820 
1,020 

2,000 
2,280 
(2,070 
2,540 
2,180 

2,230 
2.100 
1,960 
1,620 
•1,170 

1,700 
1,680 
1,860 
1.800 
1,980 

1,880 
•1,440 
1,800 
1,620 
1,030 

1,540 
1,500 
1.620 
•1,740 
3,330 
3,440 


•  Sunday. 
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Monthly  discharge  ofSaco  River  at  West  BuxtoUy  Maine fjor  191  g. 
[Drainage  area  l,a50  sqoaie  mJles.] 


Month. 


Discharge  in  seoond-feet. 


Maximum. 


Minimum. 


Mean. 


Per 
square 


Ron-ofl 

(depth  in 

tncbeson 

drainage 

area). 


January 

February 

March 

April 

M&y 

June. 

July 

August 

September 

October 

November 

December 

The  year. 


1,750 
1,480 
7,440 
13,  cod 
8,660 
6,540 
1,500 
2,160 
2,010 
3,930 
4,660 
2,540 


774 

663 

505 

7,140 

4,850 

875 

620 

912 

657 

600 

1,400 

1,030 


1,380 
1,110 
3,010 
9,720 
6,120 
3,450 
1,230 
1,400 
1,120 
1,650 
2,950 
1,830 


0.890 
.716 
1.94 
6.27 
3.96 
2.23 
.794 
.903 
.723 
1.00 
1.90 
1.18 


13,000 


505 


2,900 


1.87 


1.03 

,77 

2.24 

7.00 

4.56 

2.49 

.92 

1.04 

.81 

1.15 

2.12 

1.36 


25.48 


HEBBIMAC  BIVBB  BASIN. 
MIDDLE  BRANCH  OF  PiaaGEW ASSET  BIYEB  AT  NOBTH  WOODSTOCK,  N.  H, 

liocation. — At  a  dam  about  hall  a  mile  upstream  from  the  North  Woodstock  post 
office. 

BecoTdB  available.— September  18, 1911,  to  October  81, 1912. 

Drainage  area. — ^28.6  square  miles. 

Oa^. — ^Vertical  staff,  attached  to  wall  of  forebay,  near  the  racks;  an  automatic  gage 
was  set  on  a  shelf  over  the  forebay  April  4  to  October  31, 1912. 

Chaxinel. — Gage  heights  at  this  statiox^  indicate  the  head  on  the  crest  of  the  spillway 
at  the  dam.  The  spiUway  is  110.85  feet  long  and  has  an  ogee  section.  The 
crest  is  comparatively  level,  having  a  mean  gage  height  of  0.1  foot.  The  dam  is 
constructed  for  the  installation  of  two  wheels,  neither  of  which  has  yet  been 
put  in.  There  is  no  leakage  through  the  dam  or  through  the  unfinished  pen- 
stocks. 

Diaehar^  measurements.— ^Made  by  wading  below  the  dam. 

Winter  flow. — The  crest  of  the  dam  was  cleared  of  ice  before  the  gage  heights  were 
obtained,  so  that  open  water  prevailed  for  the  entire  period  of  the  record. 

Accuracy. — ^Estimates  for  the  extreme  low  flow  at  th  is  station  are  good .  No  measure- 
ments were  made  at  the  high  stages  to  check  up  a  coefficient  for  the  spillway. 

Cooperation. — ^Maintained  in  cooperation  with  the  Department  of  Agriculture  in 
connection  with  the  intensive  studies  for  the  acquisition  of  lands  for  the  protec- 
tion of  watersheds  of  navigable  streams. 

Discharge  measurements  of  Middle  Branch  of  Pemigewasset  River  at  North  Woodstock, 

N.  H.,  in  1912. 


Date. 

Hydrographer. 

heiiht. 

Dis- 
charge. 

Jan.   26 

0.  R.  Adam* .  r  - , , . . . .  - - . 

Teet. 

a0.31 
«.28 
a.  23 
0.24 
^20 

Sec.^^ 

Feb.     1 

K.J  rfifiin 

20.5 

15 

do 

16.5 

20 

.do 

15.6 

M***      7 

R.  A.Smeed...    . 

14.4 

a  34  feet  of  spillway  at  east  end  completely  blocked  off  by  ice.      h  Entire  leogtli  of  spillway  dear. 
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DaxLy  gage  heighty  infeety  and  dischargey  in  second-feet,  of  Middle  Branch  of  Pemigewasset 
River  at  North  Woodstock,  N.  H.,for  1911. 

[L.  M.  Watchie,  obsanrer.] 


September. 

October. 

November. 

December. 

Day. 

he®. 

Dis- 
charge. 

Oaee 
hei^it. 

Dis- 
charge. 

Gaffe 
height. 

Dis- 
charge. 

hei^t. 

Dis- 
charge. 

1 

0.47 
.56 
.50 
.89 
.92 

.66 
.60 
.52 
.47 
.42 

.42 

.40 
.37 
.36 
.34 

.33 
.32 
.36 
1.22 
.70 

.66 
.62 
1.33 
.71 
.67 

.51 
.49 
.47 
.43 
.41 
.40 

89 
122 

99 
275 
291 

164 
138 
107 
89 
72 

72 
66 
66 
53 
48 

46 
42 
53 
463 
182 

118 
117 
532 
187 
126 

103 
96 
89 
75 
68 
65 

0.49 
.44 
.41 
.38 
.37 

.36 
.73 
.77 
.50 
.43 

.43 
.41 
.91 
.58 
.52 

.48 
.44 
.47 
.52 
.46 

.43 

.40 
.38 
.40 
.39 

.38 
.36 
.34 
.97 
.68 

96 
79 
68 
59 
66 

63 
196 
216 
99 
75 

76 
68 
285 
130 
107 

92 

79 
89 
107 
85 

76 
65 
59 
65 
62 

69 
53 
48 
317 
173 

0.53 
.48 
.42 
.37 
.37 

.48 
.48 
.42 
.39 
.40 

.46 
.74 
1.19 
.79 
.62 

.56 
.50 
.48 
.44 
.30 

.40 
.40 
1.38 
.76 
.62 

.53 
.50 
.42 
.40 
.38 
.38 

Ill 

2 

92 

8 

72 

4 

56 

6 

56 

6 

92 

7 

92 

8 

72 

9 



62 

10 

G5 

11 

85 

12 

201 

13 

444 

14 

225 

16 

147 

16 

123 

17 

99 

18 

0.41 
.37 
.34 

.32 
.44 
.37 
.34 
.32 

.41 
.38 
.44 

.39 
.55 

68 
66 
48 

42 
79 
56 

48 
42 

68 
59 
79 
62 
118 

92 

19 

79 

20 

62 

21 

65 

22 

65 

23 

565 

24 

211 

26 

147 

26 

111 

27 

99 

28 

72 

29 

65 

ao 

59 

31 

59 

Note.— Oage  heights  read  from  a  staff  Jan.  1  to  Mar.  31. 1912.  The  spillway  cleared  of  all  obstruction 
prior  to  taking  of  observation,  Jan.  1  to  Jan.  1 1,  inclusive.  Foiu'teen  feet  o  f  spillway  at  east  end  completely 
shut  off  bv  ice  when  observation  was  taken  Jan.  12  to  25,  inclusive.  Thirty-four  feet  of  spillway  at  east 
end  oompletely  shut  off  by  ice  when  sage  height  was  taken  Jan.  26  to  Feb.  26.  inclusive.  Spillway  was 
entirely  open  when  gage  height  was  taken  from  Feb.  27  to  Oct.  31.  inclusive.  Mean  gage  height,  Apr.  4  to 
Oct.  31j  taken  from  automatic  record.    Days  of  no  record  caused  by  automatic  gage  stopping. 

Daily  gage  height,  infect,  of  Middle  Branch  of  Pemigevxuset  River  at  North  WoodHoci, 

N.  H.Jorl912, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

1 

0.38 
.35 
.34 
.34 
.34 

.29 

.29 

a28 

.28 

.27 

*".'27" 

.36 
.26 
.26 
.25 
.26 

0.21 
.21 
.21 
.20 
.20 

.20 
.20 
.20 
.20 

0.82 

.80 

0.94 
.70 
.90 

.77 
.66 

.62 
.67 
.60 
.56 
.51 

.49 
.48 
.47 
.43 
.39 

0.26 
.24 
.26 
.23 

,.22 

.21 
.21 
.20 
.21 
.20 

.28 
.22 
.22 
.21 
.22 

0.26 
.27 
.42 
.46 
.36 

.28 
.27 
.26 
.24 
.23 

1.17 
.83 
.54 
.42 
.47 

0.30 
.36 
.42 
.41 
.36 

.40 
.40 

0.49 

2 

.43 

3 

.30 

4 

0.43 
.40 

.40 
1.00 
1.30 
.91 
.75 

.68 
.71 
1.13 
1.20 

"**86* 

1.02 

1,01 

.98 

.90 

1.01 

,93 
1.00 
1.5 
1.40 

.89 

.37 

6 

.34 

6 

.34 

7 

.33 

8 

.32 

9 

.30 
.31 

.29 
.29 
.30 
.30 
.29 

.30 

10 

11 

12 

.26 
.26 
.26 
.24 

13 

.50 

14 

.40 

16 

.36 
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Daily  gage  height^  in  feet,  of  Middle  Branch  of  Pemigevoasset  River  at  North  Woodttock^ 

N,  II., forJ912— Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

W 

.28 
.28 
.28 
.27 
.30 

.33 
.30 
.29 
.28 

.27 

.30 
.30 
.30 
.» 
.^9 
.29 

.23 
.23 
.23 
.23 
.23 

.22 

.27 
.28 
.27 
.32 

.82 
.23 
.23 
.23 

.87 
1.15 
.80 
.75 

.n 

1.02 
.92 
.81 

.78, 
.80 

.70 
.62 
.68 

.:§ 

1.04 

.41 
.60 
.49 
.43 
.39 

.38 
.35 
.32 
.32 
.32 

.30 
.80 
.30 
.30 
.28 

.22 
.22 
.23 
.23 
.23 

.31 
.45 
.35 
.25 
.23 

.21 
.20 
.21 
.21 
.20 
.20 

.53 
.42 
.40 
.38 
.36 

.31 

"",'46' 
.33 
.30 
.29 

.30 

.65 
.41 
.36 
.32 
.45 

.60 
.45 
.  .40 
.38 
.33 

.31 
.31 
.32 
.35 
.64 

.33 

17 

.32 

IS 

.33 

19 

.35 

20 

.38 

21 

.91 
1.00 

i.sa 

1.10 
1.00 

1.05 

.37 

22 

.36 

23 

.89 

2t 

1.60 

25 

1.10 

26 

.79 

27 

.66 

28 

.56 

29 

.70 
.60 

.82 

.80 

.50 

30 

.44 

31 

Daily  dueharge,  in  itecond-feet,  of  Middle  Branch  of  Pemigewasset  River  at  North  Wood- 

Btoch,  N,  II.,  for  1912. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

8cpt. 

Oct. 

1 

69 
60 
48 

48 
48 

34 
34 
35 
36 
39 

34 
30 
31 
31 
30 

27 
27 
27 
23 
31 

39 
31 
30 

26 
26 
26 
24 
24 
24 

23 
2d 
21 
21 
21 

20 
20 
20 
18 
20 

20 
20 
20 
20 
16 

IS 
13 
15 
15 
15 

13 
21 
23 
21 
30 

30 

•  20 

20 

20 

15 
15 
15 
13 
13 

13 
13 
13 
13 

...... 

65 

65 
833 
513 
285 
206 

\^ 

408 
450 

240 
230 
230 
230 
230 

844 
839 
322 
280 
839 

296 
3.33 
646 
578 
275 

265 
420 
275 
206 
187 

344 

291 
235 
220 
230 

192 
147 
130 
196 
4fi3 
356 

301 
211 
280 
216 
164 

147 
169 
138 
122 
103 

96 

P2 
89 
75 
62 

68 
138 
96 
75 
62 

59 
50 
42 
42 
42 

36 
36 
36 
36 
31 

24 
22 
24 

20 
18 

15 
15 
13 
15 
13 

31 

18 
18 
15 
IS 

18 
18 
20 
20 
20 

39 
82 
60 
24 

20 

15 
13 
15 
15 
13 
13 

27 
29 
72 
85 
63 

31 
29 
27 
22 
20 

432 
2t5 
116 
72 
89 

111 
72 
65 
69 
63 

39 

"■*65' 
45 
36 
34 
36 

36 
60 
72 
68 
53 

65 
65 

96 

2 

76 

3 

62 

4 

56 

!>•   ••■•■.•■.•....••■.>•.•>••. 

48 

6 : 

48 

7 

45 

8 

42 

9 

36 

10 

11 

12 

13 

118 
68 
53 
42 
82 

138 
82 
65 
69 
45 

39 
39 
42 
50 
1.56 

99 

14 

66 

15      

68 

16 

46 

17 

42 

18      

46 

19 

60 

20      

60 

21             

"'is2" 

138 

285 

367 
910 
390 
333 

361 
450 
333 
240 
230 

56 

22 

53 

23      

275 

24 

709 

25  

390 

26 

225 

27 

164 

28     

118 

29 

90 

30 

79 

31           

1 



NoTK.— Dftily  disduirge  dotermlnod  from  rating  curve  computed  by  using  a  coefflcient  of  3.50  in  the 
formula  Q^^CHL  f . 
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MoTUhly  di»charge  of  Middle  Branch  of  Pemigewasset  River  at  Korth  WoodHodt,  JV.  ff., 

for  1911-lt. 

[DnlnAgD  area,  28.6  iiquare  miks.] 


Month. 


Discharge  in  seoond-feet. 


Maximum. 


ICJnJmam. 


Mean. 


Per 
square 
mile. 


Run-oif 
(depth  in 
inches  on 
drainags 
area). 


Accu- 
racy, 


1911. 

September  18-30 

October 

November 

December 

1912. 

January 

February... 

March  1-9, 2^10 

April 

May 

June 

July 

Auga^t 

September 

October 


118 
632 
2S6 
665 


69 
30 
182 
910 
646 
301 
82 
432 
138 
700 


24 
13 
18 
«6 
130 
81 
18 
20 
86 
86 


63.5 
133 
103 
124 


83.1 
20.1 
4a3 

282 

292 

104 
21.7 
71.4 
74.1 

HI 


2.22 
4.66 
8.60 
4.84 


1.16 
.708 
1.41 

ia2 

10.2 
3.64 
.759 
2.50 
2.59 
3.89 


L07 
6.36 
4.02 
6.00 


L34 

.76 

.67 

U.4 

1L8 

4.06 

.88 

2.88 

2.89 

4.34 


Note.— Discharge  for  periods  ior  which  gage  rocords  are  missing  determined  by  Interpolation  and  by 
use  of  dimatologic  data. 

PEMIGEWASSET   RIVEB  AT  PLTMOXTTH,    N.   H. 

Location. — In  the  town  of  Plymouth,  about  40  feet  above  the  covered  wooden  high- 
way bridge  three-fourths  of  a  mile  below  the  moutli  of  Bakers  River. 

BecordB  available.~1886  to  December  31,  1912. 

Drainage  area. — 615  square  miles. 

Gages. — ^Two  gages  have  been  maintained  at  this  station.  Ytom,  September  4, 1903, 
to  June  30,  1907,  readings  were  taken  with  the  chain  gage  established  by  the 
United  States  Geological  Survey  on  the  upstream  side  of  the  bridge;  the  datum 
of  this  gage  has  remained  the  same  during  the  maintenance  of  the  station.  Since 
Jime  30,  1907^  gage  heights  have  been  furnished  by  the  Locks  &  Canals  Co., 
of  Lowell,  Mass.,  from  readings  taken  on  the  staff  gage,  the  low  and  medium 
stage  sections  of  which  are  about  40  feet  above  the  bridge  and  on  the  same  side  of 
the  river  as  the  chain  gage.  The  high-stage  section  is  bolted  to  the  upstream  side 
of  the  right  abutment;  the  datum  of  this  gage  is  1.11  feet  higher  than  that  of  the 
chain  gage.  All  gage  readings  prior  to  1910  were  reduced  to  chain-gage  datum. 
At  low  stages  the  difference  in  readings  between  the  two  gages  is  1.11  feet;  at  8.1 
feet  on  the  staff  gage  the  difference  is  0.99  feet.  Owing  to  the  slight  difference 
in  the  relation  of  stage  to  dischaige  at  the  locations  of  the  two  gages  and  to  the 
fact  that  gage  readings  are  now  taken  on  the  staff  gage,  it  is  considered  advisable 
to  publish  all  gage  heights  beginning  with  1910  exactly  as  received  from  the 
Locks  <&  Canals  Co.,  namely,  as  referred  to  the  staff-gage  datimi. 

Channel. — Rocky  and  probably  fairly  permanent  in  the  right  channel;  fine  gravel, 
shifting  occasionally  at  times  of  high  floods,  in  the  left  channel. 

Discharge  measurements. — Made  from  the  bridge  at  ordinary  and  high  stages. 
At  low  stages  the  right  channel  is  measured  from  the  bridge  and  the  left  channel 
by  wading. 

Artificial  control. — ^The  nearest  dam  upstream  is  at  the  pulp  mills  at  Livermore 
Falls,  3  miles  above;  downstream  the  nearest  dam  is  at  Franklin,  25  miles  distant. 
The  control  of  the  flow  at  Livermore  Falls  and  also  at  the  dam  at  Woodstock,  17 
miles  upstream,  affects  the  low-water  discharge  slightly. 
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'Winter  flow.— Affected  by  ice,  which  fonuB  on  the  control  about  300  feet  below  the 
bridge.  Dischaige  from  sewer  entering  a  abort  distance  above  the  gage  usually 
keeps  the  river  open  on  right  bank  near  the  staff  gage. 

Accuracy. — Estimates  of  dischaige  covering  the  period  from  1886-1903  were  made  and 
published  in  Water-Supply  Paper  124,  pages  97-101.  At  the  time  these  estimates 
were  published  it  waa  believed  that  conditions  of  flow  were  stable,  but  two  quite 
radical  changes  have  since  occurred,  one  in  1905  and  one  in  1910,  the  dischaige 
at  a  stage  of  1.2  feet  (chain  gage)  havrog  varied  as  follows:  1904,  dischaige  110 
second-feet;  1905,  dischaige  158  second-feet;  1910,  dischaige  213  second-feet. 
Hence,  these  earlier  estimates  of  dischaige  should  be  used  with  caution  for  low 
stages,  although  they  are  probably  essentially  correct  for  medium  and  high 
'  stages.  For  the  period  since  1903  good  dischaige  rating  curves  have  been  devel- 
oped. Conditions  for  obtaining  accurate  dischaige  data  are  good,  except  at  low 
stages,  when  the  control  of  the  flow  at  Livermore  Falls  affects  the  accuracy  of 
the  computed  values  of  daily  dischaige. 

Cooperation. — Gage  heights  since  June  30,  1907,  furnished  by  the  Locks  &  Canals 
Co.,  of  Lowell,  Mass. 

Discharge  measuremenU  of  PemigevHUHt  River  at  Plynumth,  N.  H.,  in  1912, 


Date. 

Hydiographer. 

Oaffe 
height. 

Di9- 

cfaarge. 

Date. 

Hydiographer. 

Qage 
height. 

Dis- 
charge. 

J»n.  27 
29 
29 

Feb.  3 
12 

Coffin  and  Moore 

R.J.Coffln 

Adams  and  CoflOn 

do- 

do. 

Feet, 
ai.90 
a  1.80 
a  1.81 
a  1.74 
a  1.58 

855 

874 
843 

260 

Fteb.  18 

Mar.  1 

12 

Apr.  19 

CR.  Adams 

Adams  and  Coflln. . . 

do. '..'. 

Smead  and  Moore 

0.  R.  Adams 

Feet. 
ol.OO 
a  1.90 
a  1.82 
a  1.70 
5.90 

20O 

293 

804 

6,160 

a  Relation  of  gage  height  to  discharge  affected  by  ice. 
Note.— AU  gage  heights  refer  to  staff  gage. 

Daily  gage  height,  infect,  of  Pemigewauet  River  at  Plynumth,  N,  H,,for  191 1. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

M«y. 

Jane. 

July. 

Aug. 

Sept. 

Oot 

Nov. 

Deo. 

1 

2.6 
2.5 
2.5 
2.3 
2.2 

2.4 

1.8 
1.9 
1.8 

"i.*7'* 

1.7 
1.7 
1.7 
1.7 
1.6 

"i'ii* 

1.6 
1.6 
1.6 

1.6 
1.6 

"i.'i" 

1,7 

1.7 
1.8 
1.9 
1.9 

1.8 
1.9 
1.9 
1.8 

1.8 
1.8 

'"i.*8 
1.7 

1.8 
1.8 
1.8 
1.8 

1.7 
1.7 
1.8 
2.1 
2.2 

2.9 

**'4."2" 
4.0 
4.3 

4.5 
8.8 
3.2 

■■"2.7* 

2.5 
2.3 
2.3 
2.6 
6.5 

5.8 
6.2 
6.0 
8.6 
2.7 

4.3 
6.5 
10.6 
5.3 
4.1 

8.6 
8.6 
3.9 

"is" 

6.1 
9.1 
7.6 
6.4 
5.5 

■"5.0' 
9.1 
6.6 
4.5 

4.2 
4.8 

3.3 

3,1 
2.9 
2.8 
2.7 

2,7 
3.8 
3.8 
3.4 
3.2 

3.4 

"4:3' 
6.2 
3.8 

3,0 

4.6 
4.1 

"i's* 

3.5 
4.5 
8.8 
3.2 
3.2 

**"2.'4 
2.3 
1.8 
3.6 
4.9 

4.9 

**8."7" 
2.9 
2.4 

2.1 
2.5 
2.0 

'i.*6* 

1.5 
1.5 
1.4 
1.3 
1.2 

"1.25' 
1.5 
1.2 

1.1 

1.0 
.9 

'■'.65" 
.6 

.7 
.6 
.55 
.5 

0.42 
.38 
.35 
.33 
.29 

.25 

'*'.*25' 
.29 
.25 

.21 
.21 
.19 

'.26' 

.29 
.29 
.26 
.33 
.27 

"'.'66* 
1.1 
.56 
.5 

.42 
.42 

'"."38" 
.33 
.33 

0.38 
.5 
.85 

".*9 '■ 

.85 

.6 

.46 

.42 

.42 

5.6 
4.2 

2.3 
1.5 
1.1 

1.0 
.8 

.75 

.6 
.6 
.65 

.6 

.55 

.9 

1.05 

.85 

.6 

.6 

'6.*7  * 
:85 

.55 

i;3 

1.1 

2.6 

■'i.'36* 
1.2 
1.06 

.85 
.75 
.7 

"ilzh' 

1.6 
1.1 

.95 

.9 

.9 

"'."75" 
.75 
.8 
.7 

.75 
.9 

"i."35" 
1.1 

1.1 
1.1 
.96 
1.0 

1.05 
.85 
1.35 
6.7 
8.6 

6.3 

"*8.T" 
2.4 
2.0 
1.9 

1.8 
3.3 

'"i."9' 
1.6 

1.5 
1.4 
8.6 
5.5 

2.8 
2.6 
2.2 
2.2 

2.8 

2.5 

"i'o" 

1.8 
1.7 

1.5 
1.4 
1.45 

"i.'e"' 

1.5 

1.45 

1.4 

1.4 

1.4 

2 

1.26 

3 

2.8 

4 

2.5 

5 

2.4 

6 

2.6 

7             -  . 

3.4 

8 

2.2 
2.2 
2.6 

2.4 
2.2 
2.1 

9 

1.9 

10 

11 

1.8 
T.76 

12 

1.6 

13 

1.6 

14 

1.4 

15 

2.0 

2.1 
1.9 
1.9 
1.8 
6.0 

Ifi 

1.3 

17 

1.26 

18 

1.26 

19 

1.45 

20 

2.6 

21 

2.4 

22 

2.4 
2.3 
2.2 
2.2 

2.0 
1.9 

23 

2.3 

24 

2.0 

25 

1.9 

26 

1.6 

27 

28 

1.3 
1.3 

29 

1.8 
1.8 
1.9 

90 

1.5 

31. 

2.6 

Not*.—] 


Relation  of  gage  height  to  discharge  affected  by  ice  Jan.  1  to  about  Miar.  31. 
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Daily  digchargCy  in  second-feet f  of  Pemigewasset  River  at  Plymouth,  N.  H.,  for  191t. 


Day. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

376 
425 
343 
340 
330 

330 
330 
330 
330 
288 

288 
260 
288 
288 
288 

288 
288 
291 
290 
290 

290 
290 
290 
290 
290 

290 
290 
290 
290 

290 
290 
290 
290 
290 

283 

375 
375 
375 
360 

330 
304 
375 

6,320 
7,000 
6,660 
3,140 
2,120 

4.050 
7.530 
15,800 
5.520 
3,780 

3,140 
3,140 
3,520 
3,450 
3,380 

6.830 
12.000 
9.590 
7.350 
5,840 

6,450 
5,060 
12,600 
7,710 
4,330 

3,920 
4,760 
4,070 
3,380 
2,780 

2,560 
2,330 
2,230 
2,120 
2,120 

2,120 
3,380 
3,380 
2,900 
2,660 

2,900 
3.480 
4,050 
7,000 
3,380 

2,440 
4,470 
3,780 
3.000 
2,230 

3.020 
4.330 

3.:«o 

2,660 
2,660 

2,240 
1,820 
1.720 
1.260 
3,140 
4,910 

4.910 
4,080 
3,260 
2,340 
1,820 

1.630 
1,920 
1,440 
1,230 
1,020 

1,020 

1.020 

945 

870 

800 

818 
835 
1,020 
800 
730 

665 
600 
526 
452 
425 

480 
425 
400 
375 
367 

339 
322 
309 
300 
284 

269 
209 
260 
284 
260 

254 
254 
247 
258 
269 

284 

284 
289 
300 
277 

340 
452 
730 
400 
376 

339 
339 
330 
322 
300 
300 

323 

375 
670 
686 
600 

670 
425 
357 
339 
330 

6,840 
3,920 
1,720 
1,020 
730 

665 
540 
510 
480 
510 

425 
375 
400 
425 
412 

400 
600 
608 
570 
425 
426 

462 
480 
600 
670 
600 

600 
480 
462 
425 
425 

400 
375 
375 
375 
400 

425 
870 
730 
600 
600 

1,920 

1,410 

008 

800 

608 

670 
610 
480 
694 
008 

1,020 
730 
632 
600 
600 

565 
510 
610 
640 
480 

510 
600 
754 
908 
730 

730 
730 
632 
665 
682 

098 

670 

906 

7,890 

11,600 

5,620 
4.040 
2,560 
1,820 
1,440 
1,350 

1,260 
2,780 
2,060 
1,350 
1,100 

1,020 
046 
11,600 
5,840 
4,040 

2,230 
1,929 
1,620 
1,620 
2,230 

1,920 
1,680 
1,440 
1,200 
1,180 

1,020 

946 

982 

1,040 

1,100 

1,020 
082 
945 
945 
945 

890 

2 

835 

3 

2,230 

4 

vom 

% 

1,820 

2,020 
2,000 

6 

7 

8 

2,120 
1,350 
1,200 

1,220 

9 

10 

11 

12 

1,100 

13 

1.100 
945 

14 

16 



906 

16 

870 

17 

835 

18 

835 

19 

082 

2(1 

2,020 
1,820 

21 

22 

1,770 

23 

1,720 

24 

1.440 

25 

1,350 

26 

1,100 
870 

27 

349 
350 
3&t 
375 
425 

28 

870 

29 

945 

30 

1,030 

81.. 

2,020 

the  amount  of  backwater  from  ice  indicated  by  discharge  measurements  made  during  that  period;  this 
efiect  is  so  consistent  that  the  discharge  values  should  be  good.    Discharge  interi>oIatea  for  days  on  which 


gage  was  not  read. 


Monthly  discharge  of  Pemigewasset  River  at  Plymtnith^  N.  H.,for  191 1, 
[Drainage  area,  615  square  miles.] 


Month. 


I>ischarce  In  second-feet. 


Maximum. 


January 

February.. 

March 

April 

May 

June 

July 

August 

September. 
October.... 
November. , 
December.. 


425 


The  year. 


15,800 
7,000 
4,910 
730 
5.840 
1,920 
11,600 
11,600 
2,900 


15.800 


Minimum. 


260 


2,120 
1,280 
357 
247 
322 
375 
480 
945 
835 


W7 


Mean. 


1,070 

307 

1,410 

5,830 

3,020 

1,240 

317 

825 

638 

1.660 

1,970 

1,390 


1,640 


Per 
square 
mile. 


1.74 
.499 
2.29 
9.48 
4.91 
2.02 
.515 
1.34 
1.04 
2.70 
3.20 
2.26 


2.67 


Run-off 
(dn>th  in 
inches  on 
drainage 
area). 


2.00 
.54 
2.64 
10.58 
6.66 
2.26 
.59 
1.54 
1.16 
3.11 
3.67 
2.61 


36.25 


Aoeo- 
racy. 


NoTR.  -Mean  discharge  Jan.  l-2ij  and  M:ir.  14-31,  inclusive,  estimated  by  comparison  with  records  at 
North  Woodstock  station  and  from  climatologic  data.  - 
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MEBRIMAO  BIVER   AT  FRANKLIN  JUNCTION,    N.   H. 

Iiocation. — ^At  covered  wooden  bridge  of  the  Boston  &  Maine  Baikoad  near  Franklin 
Junction,  N.  H.,  about  1  mile  below  the  confluence  of  Pemigewasset  and  Win- 
nepesaukee  rivers. 

Records  available.— July  8, 1903,  to  December  31, 1912. 

Draiziage  area. — 1,460  square  miles. 

Oa^e.^^tandard  chain  fastened  to  floor  of  bridge  on  upstream  side  over  the  right- 
hand  channel.  A  gage  painted  on  the  downstream  right-hand  side  of  the  center 
pier  is  used  by  the  United  States  Weather  Bureau  for  high- water  readings. 

diannel. — Coarse  gravel  and  bowlders;  fairly  permanent. 

Discharge  zneaaurements. — Made  from  upstream  side  of  the  bridge. 

Winter  flow. — Ice  usually  affects  the  relation  between  gage  height  and  discharge 
for  short  periods  during  the  winter  months. 

Artiflcial  control. — Several  dams  above  the  station  on  both  Pemigewasset  and 
Winnepesaukee  rivers  affect  the  discharge.  The  operation  of  the  mills  above 
the  station  causes  more  or  less  fluctuation  in  stage  each  working  day.  It  is  not 
known  how  much  this  affects  the  reliability  of  the  records.  Winnepesaukee, 
Squam,  and  New  Found  lakes  also  offer  opportunities  for  storage  and  are  under 
more  or  less  r^^lation. 

Accuracy. — During  open- water  periods  the  results  are  believed  to  be  fairly  good. 

Cooperation. — ^All  of  the  data  published  by  the  United  States  Geological  Survey 
are  based  on  chain  gage  readings  which  have  been  furnished  by  the  Locks  & 
Canals  Co.,  of  Lowell,  Mass.,  since  June  30,  1907. 
No  discharge  measurements  were  made  during  1912. 

Daily  gage  height^  infect,  of  Menimac  River  at  Franklin  Junction,  N,  H,,for  191£. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

4.4 

4.9 
4.8 
4.7 
4.5 

4.5 

7.6 
7.6 
8.6 
8.6 
6.5 

7.0 

6.2 
6.2 
6.2 
6.1 

6.2 
6.0 
6.2 
6.2 
6.2 

6.3 

'"*6."3" 
6.2 
6.4 

6.4 
7.5 
6.8 

"'6.'i' 

'"6.*  6' 

6.4 
6.2 

6.2 
6.2 
5.6 

'"h'.A 

5.2 
5.2 
6.0 
6.0 
6.0 

■■5.'6" 

4.8 
4.8 
4.6 

4.6 
4.6 

"*4.'4' 
4.4 

4.4 
4.4 

4.0 
3.9 

3.85 
3.9 
3.9 
4.0 
4.0 

3.9 

"4.0" 
3.05 
3.9 

4.0 
3.95 
8.86 

"4.0" 

4.05 
4.05 
4.0 
4.0. 
4.0 

'4.' 4" 
4.7 
4.5 
4.3 

4.2 
4.06 

"'4.05* 
4.0 
4.2 

4.25 
4.25 
4.35 

*"4.*5* 

4.8 
4.7 
4.5 
4.35 
4.4 

"7."  2" 
6.1 
6.4 
6.1 

4.9 
4.6 

**4'4" 

4.6 

4.5 
4.5 
4.4 
4.3 

4.3 
4.6 
4.6 
4.6 
4.6 

'4.*  6" 
4.6 
4.6 

4.6 
4.5 

"4:35' 

4.4 

4.4 
4.4 
4.25 
4.2 

4.4 

4.9 
4.7 
4.6 
4.7 

4.8 

"4' 7" 
4.8 
4.7 

4.6 
4.6 
4.6 

'4.' 8" 

4.8 
4.7 
4.6 
4.5 
4.4 

"4*4" 
4.4 

4.36 
4.4 

4.4 

4.4 

'*4."6** 
4.5 

■  4.4 
4.4 

4.3 
4.2 

4.2 
4.35 
4.4 

9.9 

5.4 
5.6 

"*5."6* 
5.4 

5.4 
5.3 
9.1 
8.3 

6.1 
6.0 
5.8 
6.2 
6.3 

5.7 

*"5*6' 
5.4 
5.5 

6.3 
5.2 
5.2 

***6.'2' 

5.2 
5.2 

2     

5.0 

3 

5.2 

4      

6.1 

5  

6.0 

0 

5.8 

7      



5.7 

H 

5.0 
5.0 
5.6 

6.7 
5.6 
5.7 

12.6 
9.1 
7.2 

6.8 
4.8 
6.8 

""6.'8' 

8.3 
12.4 
10.5 
10.4 

8.6 

Q         

5.4 

10 

5.4 

11 

^ 

5.4 

12      

5.4 

13 

5.0 
5.0 
5.2 

6.5 

5.0 

14    

4.7 

15 

6.9 

5.9 
6.1 
6.3 
6.1 
6.1 

16 

4.8 

17 

4.8 

18 

6.4 
6.4 
7.0 

7.0 
6.6 
6.2 

4.8 

19 

5.1 

20 

5.4 

21 

5.2 

22 

6.2 
6.0 
6.8 
6.7 

5.8 
5.9 

7.5 
8.9 
9.0 
7.8 

7.2 
7.0 

'■'6.' 9* 
6.8 

7.5 
6.8 
6.6 
6.4 

'*'6.*2* 
6.1 
6.0 

23  

4.8 

24 

4.8 

25 

5.4 

5.3 

5.2 
5.4 
5.8 
8.0 

26 

4.8 

27 

4.8 

28 

4.8 

20 

5.9 
5.9 
5.9 

5,7 
5.6 
5.6 

6.2 
5.1 

30 

4.7 

31 

7.2 

5.2 

NoTR.— Relation  of  gage  height  to  discharge  affected  by  ice  during  January,  February,  and  March. 
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Daily  discharge,  in  second-feet,  of  Merrimac  River  at  Franklin  Junction,  N.  H.^far  191t, 


Day. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1 

7,000 
7,000 
9,000 
9,000 

2 

3 

4 

5 

4,900 
6,840 

6. 

7 

11,600 
17,400 
10,000 

8 

9....         

10 

6,220 

11 

5.460 

12 

2,090 
6,460 
5,460 

13 

14 

15 

5,460 

16 

8,400 
17,000 

17 

18 

13,000 

19 :.. 

12,800 

20 

9,000 
7,900 

21 

22 

6,800 

23 

9,600 

24 

9,810 

25 

7,400 
6,220 

26 

27 

5,840 

28 

5,740 

29 

5,650 

30 

..5,460 

31 

4,360 
4,360 
4,360 
4,180 
4,270 

4,360 
4,000 
4,360 
4,360 
4,360 

4,540 
4,540 
4,540 
4,360 
4,720 

4,720 
6,800 
5,460 
4,820 
4,180 

6,490 
6,800 
5,460 
5,080 
4,720 

4,540 
4,360 
4,180 
4,000 
5,110 
6,220 


6,220 
6,560 
4,900 
4,720 
4,360 

4,360 
4,360 
3,320 
3,160 
3,000 

2,680 
2,680 
2,380 
2,380 
2,380 

2,380 
2,380 
2,090 
2,090 
1,810 

1,810 
1,810 
1,680 
1,550 
1,550 

1,550 

1,550 

1,060 

950 

925 


900 

950 

950 

1,060 

1,060 

950 
1,000 
1,060 
1,000 

950 

1,060 

1,000 

900 

980 

1,060 

1,120 
1,120 
1,060 
1,060 
1,060 

1,300 
1,550 
1,950 
1,680 
1,420 

1,300 
1,120 
1,120 
1,120 

1,060 
1,300 


1,360 
1,360 
1,480 
1,580 
1,680 

2,090 
1,950 
1,680 
1,480 
1,550 

3,880 
6,220 
4,180 
3,000 
2,530 

2,230 
1,810 
1,680 
1,660 
1,810 

1,680 
1,680 
1,550 
1,420 
1,420 

1,420 
1,680 
1,810 
1,810 
1,810 
1,810 


1,810 
1,810 
1,810 
1,810 
1,810 

1,810 
1,680 
1,580 
1,480 
1,550 

1,650 
1,650 
1,360 
1,300 
1,420 

1,650 
2»230 
1,950 
1,810 
1,950 

3,090 
2,020 
1,950 
2,090 
1,950 

1,810 
1,810 
1,680 
1,880 
2,090 


2,090 
1,950 
1,810 
1,680 
1,550 

1,650 
1,550 
1,550 
1,480 
1,650 

1,550 
1,650 
1,620 
1,680 
1,680 

1,560 
1,550 
1,420 
1,200 
1,300 

1,300 
1,480 
1,650 
11,700 
16,000 

10,000 
7,000 
5,000 
3,490 
3,320 
3,160 


3,000 
3,320 
3,320 
3,320 
3,000 

3,000 
2,840 
10,000 
8,400 
6,290 

4,180 
4,000 
3,660 
4,360 
4,640 

3,490 
3,320 
3,160 
3,000 
3,160 

2,840 
2,680 
2,680 
2,680 
2,680 

2,680 
2.680 
2,680 
2,680 
2,530 


2,460 
2,380 
2,680 
4,180 
4,000 

3,660 
3,490 
3,240 
3,000 
3,000 

3,000 
3,000 
2,380 
1,950 
2,020 

2,090 
2,090 
2,090 
2,530 
3,000 

2,680 
2,380 
2,090 
2,090 
2,090 

2,0€0 

2,oeo 

2.0C0 
2.020 
1,950 
2,6S0 


Note.— Daily  discharee  determined  from  somewhat  uncertain  rating  curve.  No  measurements  were 
made  during  1912  to  verify  this  curve.  Discharge  Oct.  25  to  28,  inclusive,  estimated  by  comparison  with 
records  of  Pemigewasset  River  at  Plymouth,  N.  H.,  assuming  a  constant  rate  of  flow  during  this  period 
from  Lalce  Winnepesaulcee.    Discharge  interpolated  for  other  days  on  which  gage  was  not  read. 

Monthly  discharge  of  Merrimac  River  at  Franklin  Junction,  N.  H.,for  191t. 
[Drainage  area,  1,460  square  mOes.] 


Month. 


January 

February . . 

March 

Aprii 

May 

June 

July 

August 

September. 

October 

November. 
December.. 


The  year. . 


Discharge  in  seoond-feet. 


Maximum. 


17,400 
6,800 

06,220 

1,950 

6,220 

2,230 

616.000 

10.000 
4,180 


17,400 


Minimum. 


2.090 
4,000 
o  925 
900 
1.360 
1,300 
1,300 
2,530 
1,950 


900 


Mean. 


1,800 
1,850 
3,500 
8,060 
4,760 
2,720 
1,140 
2,040 
1,770 
3,100 
3,670 
2,600 


3,080 


Per 
square 
mile. 


1.23 
1.27 
2.40 
6.63 
3.26 
1.86 
.781 
1.40 
1.21 
2.12 
2.51 
1.78 


Run-off 
(depth  in 
inches  on 
drainage 
area). 


1.42 
1.37 
2.77 
6.17 
3.76 
2.08 
.90 
1.61 
1.36 
2.44 
2.80 
2.05 


2.11 


28.72 


Accu- 
racy. 


o  Interpolated. 


b  Estimated. 


Note.— Discharge  Jan.  1-Mar.  31  estimated  by  comparison  with  the  flow  at  other  stations  In  the  Merri- 
mac Basin. 


Digitized  by  VjOOQ IC 


MEBBIMAC  BIVEB  BASIN.  75 

MERRIMAC   RIYEB   AT   OARYINS   FALLS,   N.   H. 

liocation, — ^At  the  dam  of  the  Manchester  Traction,  Light  d  Power  Co.,  4  miles 
below  Concord,  N.  H.  The  Garvins  Falls  plant  is  one  of  a  system  including 
three  water-power  plants  and  one  steam-power  plant  operated  by  this  company. 
The  Garvine  Falls  site,  one  of  the  best  on  Menimac  River,  has  been  utilized 
since  1815,  first  in  connection  with  Old  Bow  Canal  and  later  to  furnish  power  for 
a  pulp  null. 

Becords  available.~1904  to  1912. 

Drainage  area.— 2,^40  square  miles. 

Dam. — During  190S-4  an  overfall  dam  of  the  ogee  type,  somewhat  similar  in  cross 
section  to  the  dam  at  Holyoke,  was  completed .  This  dam  is  550  feet  long  between 
abutments,  and  about  800  feet  over  all,  including  the  head  gates,  and  is  of  stone 
masonry,  substantially  built.  The  new  dam  and  head  gates  are  situated  about 
800  feet  downstream  from  the  old  dam,  which  was  destroyed  on  the  completion 
of  the  new  structure. 

Canal  and  wasteways.— A  canal  has  been  completed  which  is  about  500  feet  long 
and  74  feet  wide  at  the  water  line;  in  the  sides  of  this  canal  wasteways  are  pro- 
vided, one  90  feet  long  at  elevation  102  feet  (the  main  crest  of  the  dam  being  taken 
88  elevation  100)  and  another  45  feet  long  at  elevation  103  feet.  A  waste  gate, 
10  feet  wide  and  capable  of  being  lowered  to  elevation  93  feet,  is  also  provided 
for  use  in  floating  out  any  obstructions  which  lodge  against  the  racks. 

TorbixieB. — ^There  are  six  triplex  turbines,  of  somewhat  more  than  1,000  horsepower 
each,  and  one  small  duplex  turbine  of  75  horsepower  used  in  running  exciters; 
each  lazge  unit  has  three  39-inch  runners  mounted  on  a  horizontal  shaft  which 
revolves  at  180  revolutions  a  minute.  Two  of  the  wheels  in  each  bet  dischaige 
through  a  common  T  center  and  draft  tube  near  the  forebay  wall.  The  third 
wheel  is  set  opposite  a  quarter  turn  at  the  downstream  end  of  the  casing  and 
discharges  through  this  quarter  turn  into  a  smaller  draft  tube.  The  top  of  the 
penstock  opening  is  at  elevation  95.5;  the  lower  ends  of  the  draft  tubes  are 
horizontal  and  are  about  2  feet  below  the  elevation  of  usual  tail  water.  The 
gates  for  the  runners  are  of  the  plain  cylindrical  pattern,  without  fingers,  and 
are  controlled  by  governors.  The  average  head  on  the  wheels  is  about  29  feet, 
and  there  are  six  650-ldlowatt  3-phase  generators  directly  connected  with  the 
turbines. 

Utilization  of  power.— The  power  developed  is  transmitted  at  12,000  volts  tension 
to  Manchester,  about  14  miles  away,  where  it  enters  a  substation  and  is  trans- 
formed to  a  lower  voltage  and  utilized  through  a  distributing  switchboard  for 
light  and  power. 

ComputationB  of  discharge. — Careful  records  of  the  pond  and  tailrace  levels, 
wheel  openings,  etc.,  have  been  kept  by  the  company  since  completion  of  the 
dam  in  1904  and  have  been  furnished  for  computations  of  flow  by  J.  Brodie  Smith, 
manager.  A  number  of  current-meter  measurements  have  been  made  from  time 
to  time  by  engineers  of  the  United  States  Geological  Survey  for  the  purpose  of 
rating  turbines  and  to  assist  in  computing  the  flow  over  the  dam. 

Winter  flow.— The  flow  over  the  dam  is  somewhat  affected  by  ice  during  the  winter. 

Aocoracy. — Conditions  at  this  station  favor  accurate  determinations  of  discharge. 

Cooperation. — Records  furnished  for  publication  by  Mollis  French  and  AUen 
Hubbard. 
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Daily  dMujarge^  in  seoond-feetf  of  Merrimac  River  at  Garvins  Falls,  N.  H.^far  1912, 


Day. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
.  8. 
9. 
10. 

11. 
12. 
13. 
14. 
16. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
28. 
24. 
25. 

25. 
27. 
28. 
29. 

30. 
81. 


Jan. 


8,891 

2,136 

8,315 

2,409 

8,408 

2,577 

8,199 

4,719 

2,880 

2,325 

2,345 

2,273 

2,989 

2,231 

2,063 

4,026 

2,061 

4,181 

2,796 

8,586 

2,255 
2,551 
2,568 
2,227 
2,071 

2,755 
2,301 
2,525 
8,032 
3,011 

4,355 

2,964 
2,817 
2,780 
2,466 

2,281 
2,192 
3,401 
2,783 
1,933 
2,096 


Feb. 


8,795 
8,199 
3,038 
2,862 
2,755 

3,709 
3.489 
3,501 
3,519 
3,046 


1,927 
1,970 
2,125 
2,354 

2,124 

1,916 
1,860 
1,720 


Mar. 


1,790 
1,873 
1,811 
1,699 
1,467 

1,487 
1,873 
1,749 
2,059 
2,166 

2,080 
1,815 
2,462 
3,455 
4,942 

7,269 
9.483 
10,388 
11.881 
13,649 

13,290 
11,179 
9,690 
7,828 
6,524 

5,341 
5,188 
5,299 
6,371 
12,172 
13,862 


Apr. 


14,981 
14,890 
12,725 
10,715 
8,996 

9,559 
14,230 
20.031 
23.243 
16,570 

12,546 
11,293 
10,729 
10,720 
10,706 

10,487 
16.213 
18.838 
16.886 
16,263 

12,462 
11,871 
11.372 
16,799 
12,058 

9,730 
8,907 
9,741 
8,983 
7,157 


May. 


6,631 
6,214 
6,829 
6,183 
6,040 

4,959 
5,874 
6,796 
6,704 
6,566 

6,228 
5,816 
6,491 
7,224 
8,471 

6.333 
5,777 
10.996 
9.538 
7,631 

6,778 
8,324 
9.546 
8.996 
7,893 

6,707 
6,004 
6,237 
4,659 
4.817 
9,572 


June. 


11,217 
10,141 
8,846 
8.404 
7,704 

6,457 
5,682 
5,449 
4,704 
4,380 

3,592 
3,324 
3,112 
2.906 
2,744 

2,422 
2,550 
2,521 
2.645 
2,350 

2,111 
1,790 
1.669 
2.194 
2,080 

1,643 
1,386 
1.487 
1,297 
826 


July. 


1,153 
1,147 
1,053 
1,077 
1,410 

1,153 
965 
1,412 
1,393 
1,137 

1,220 
1,719 
1,681 
1,013 
1,395 

1,819 
1^705 
1,708 
1.704 
1,688 

1,036 
1,843 
1,828 
1.689 
1,449 

1,706 
1,392 
1.223 
1,738 
1,692 
1,838 


Aug. 


1,925 
1,800 
1.715 
1,515 
1,879 

1,746 
1,762 
1  802 
1,725 
2,119 

1.222 
2.233 
2,223 

1,848 
1,722 

1,744 
1,515 
1,313 
1,917 
1,883 

2,135 
2,197 
1.961 
1,660 
1,062 

1,675 
1,623 
1,662 
1,810 
1,651 
1,545 


Sept. 


1,066 
1,309 
1,706 
1,793 
1,836 

1,767 
1,725 
1  137 
1,777 
1,681 

1,746 
1,621 
1,605 
1,591 
1,114 

1,735 
1,943 
2,074 
2,056 
1,963 

1,799 
8,755 
5,433 
4.981 
5)930 

4,3W 
3,505 
2,798 
2,366 
2,314 


Oct. 


1,774 
1,958 
1,960 
1.886 
1,717 

1,282 
1,772 
1.960 
2.069 
2,056 

2,198 
1.961 
i;286 
2.275 
3,357 

2,945 
2,755 
2.319 
1.805 
1,242 

2,073 
2,419 
2.427 
3,293 
4,469 

4,041 
2,632 
2,629 
2.258 
1,946 
1,993 


Nov. 


1,904 
1,791 
1,739 
2.116 
1,819 

2,013 
2.019 
2,006 
5,692 
2,897 

2,845 
2,340 
2,364 
2,134 
2,388 

2.929 
1,942 
2.368 
2.036 
2,114 

1,962 
2,100 
2.071 
1,190 
1,975 

2,164 

2,060 
1.342 
1.930 
1,898 


Dec. 


1,206 
2,048 
2.167 
2,434 
2,362 

2.112 
2.260 
2,256 
2,318 
2,072 

2,113 
2,099 
1,423 
1,051 
662 

2,066 
1,866 
2,146 
2,218 
1.902 

1,719 
1,150 
1.471 
1.694 
1,278 

2,014 
1,918 
1,8^ 
1.183 
2,075 
2,007 


Monthly  discharge  of  Merrimac  River  at  Garvins  Falls,  N.  n.,for  191 1. 
[Drainage  area,  2,340  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discharge  in  second-feet. 


MnTimnm. 


4.355 

4,719 

13,862 

23,243 

10,996 

11,217 

1.838 

2,233 

8,755 

4,459 

5,602 

2.434 


23,243 


Minimum. 


1,933 

1,720 

1,857 

7,157 

4,659 

826 

985 

1,062 

1,065 

1,242 

1,190 

562 


562 


Mean. 


2,720 
2,837 
5.875 
12,290 
6.836 
3,921 
1,452 
1,762 
2,520 
2,284 
2,206 
1,844 


3,879 


Persq. 
mile. 


1.16 

1.21 

2.51 

5.26 

2.92 

1.68 

.621 

.753 

1.06 

.976 

.943 

.788 


1.66 


Run-off 
(depth  in 
inches  on 
drainage 

area). 


1.34 

1.30 

2.89 

5.86 

3.37 

1.87 

.72 

.87 

1.20 

1.13 

1.05 

.91 


!.51 


MERRIMAC   RIVER   AT   LAWRENCE,    MASS. 

Location. — ^At  the  dam  of  the  Essex  Water  Power  Co.  in  Lawrence. 

Records  available.— 1890-1912. 

DiveiaioDS. — ^Water  is  diverted  from  the  drainage  basins  of  Sudbury  and  Nashua 
rivers  for  use  by  the  Metropolitan  district  in  the  vicinity  of  Boston,  but  during 
a  portion  of  the  year  water  is  wasted  into  the  Merrimac  at  these  diversion  dams; 
consequently  the  drainage  area  is  somewhat  variable. 
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I^rainag^e  area. —  Square  miles. 

Total  of  Merrimac  River  drainage  basin  above  Lawrence 4, 663 

Nashua  River  drainage  basin  above  gaging  station  at  Clinton, 

Mass i 118 

Sudbury  River  drainage  basin,  Framingham  Dam  No.  1 75 

Cochituate  River  drainage  basin 18 

Total  of  Nashua,  Sudbury,  and  Cochituate  river  drainage  basins..      211 
Net  drainage  of  Merrimac  River,  excluding  Nashua,  Sudbury,  and 

Cochituate  river  basins 4, 452 

Computations  of  discharge. — Careful  record  is  kept  of  the  flow  over  the  dam  and 
through  the  various  wheels  and  gates  in  connection  with  the  sale  of  power,  and 
the  quantity  measured  at  Lawrence  includes  the  water  wasted  into  the  Merrimac 
from  the  Sudbury,  Nashua,  and  Cochituate  drainage  basins.  In  getting  the 
absolute  yield  of  the  river  this  fact  should  be  considered  in  reference  to  the 
drainage  areas,  either  by  deducting  it  from  the  Merrimac  flow  and  using  the  net 
area  and  the  net  flow  of  the  Merrimac,  or  by  getting  the  total  yield  of  both  Sud- 
bury and  Nashua  rivers  with  the  Merrimac  and  using  the  total  area.  The  estimate 
of  the  quantity  wasted  from  Sudbury  and  Nashua  drainage  basins  into  the  Merrimac 
is  based  on  data  furnished  by  the  Metropoli  tan  Water  and  Sewerage  Board  of  Boston. 
Accuracy. — Such  care  is  taken  in  procuring  the  base  data  used  and  in  making  com- 
putations that  the  records  are  regarded  as  excellent. 
Cooperation. — Records  furnished  for  publication  by  R.  A.  Hale,  principal  assistant 
engineer  of  the  Essex  Water  Power  Co. 

Average  weekly  discharge,  in  second-feet,  of  Merrimac  River  at  Laurence,  Mass.,  for  191 1. 
pVeeks  arranged  in  order  of  dryness  at  Lawrence.] 


Weekending 
Sunday — 


ICerri- 
mac 
River 
at  I^aW' 
rence 
(total 
drain- 
age 
area, 
4,663 
square 
miles). 


July  14. 
July  21. 
July?.. 
Aug.  4.. 
Oct.  13. 
Sept.  1 . 
Septs.. 
Sept.  15 
July  28. 
Oct.  20. 
Oct.  6.. 
Aug.  25. 
Aug.  11. 
Sept.  22 
June  30. 
Feb.  18. 
Sept.  29 
Feb.  11. 
Aug.  18. 
Feb.  4.. 
Jan.  14. 
Jan.  21. 
June  23. 
Har.  10. 
Feb.  25. 
Jan.  28. 
Dec.  29. 
Jan.  7.. 
Mat.S.. 


Wast- 
ing into 
Merri- 
mac 
River 
from  di- 
verted 
drain- 
age 
basins 
(211 
square 
miles). 


See.'fL 

1,604 

1,740 

'  "48 

;53 

«5 

186 

t54 

(20 

197 

00 

01 

10 

26 

!77 

m 

i58 
137 
r58 

187 

3,135 
3,212 
3,306 
3,315 
3,607 
3,844 
8,913 
4,164 
4,324 


Sec.-fL 
5 
5 
5 
7 
5 
5 
5 
5 
7 
9 
5 
6 
7 
5 
5 
7 
5 
27 
6 
16 
16 
23 
5 
47 
S9 
26 
31 
25 
124 


Net  yield  of 

Kerrimac  River 

from  4,452 

square  miles. 


For 
week 


aee.-ft. 
1,599 
1,735 
1,743 
1,846 
1,880 
1,881 
1,949 
2,015 
2,090 
2,091 
2,096 
2,104 
2,119 
2,272 
2,485 
2,551 
2,632 
2,731 
2  881 
2,948 
3,119 
3,189 
3,301 
3,268 
3,518 
3,818 
3,882 
4,139 
4,200 


Per 
square 
mile. 


aee.'ft. 
.359 
.390 
.392 
.415 
.422 
.423 
.438 
.453 
.469 
.470 
.471 
.473 
.476 
.510 
.558 
.573 
.591 
.613 
.647 
.662 
.701 
.716 
.741 
.734 
.790 
.858 
.872 
.930 
.943 


Week  ending 
Sunday— 


Merri- 
mao 
River 
at  LaW' 
rence 
(total 
drain- 
age 
area, 
4,663 
square 
miles). 


Dec.  1... 
Dec.  22.. 
June  16. . 
Nov.  24. 
Dec.  15. . 
Nov.  3.. 
Oct.  27.. 
Dec.  8... 
Nov.  10. 
Nov.  17. 
May  5... 
May  12.. 
June  9... 
June  2... 
May  19.. 
May  26.. 
Mar.  17.. 
Mar.  31.. 
Apr.  28.. 
Apr.  21.. 
Apr.  7... 
Apr.  14. 
kar.24.. 


52  weeks  to- 
tal. 


Weekly 
average.. 


Wast- 
ing into 
Iforri- 
mao 
River 
from  di- 
verted 
drain- 
age 
basins 
(211 
square 
miles). 


5a.-/«. 
4,483 
4,546 
4,652 
4,804 
4,805 
6,032 
5,212 
6,702 
6,456 
6,884 
9,578 
9,767 
10,232 
10,941 
11,695 
12,079 
12,977 
15,640 
15,883 
19,754 
22.066 
22,234 
22,461 


124.518 


6,241 


See.'ft. 

30 

21 

9 

12 

15 

5 

5 

37 

9 

16 

117 

177 

56 

239 

278 

306 

439 

282 

133 

196 

350 

176, 

314 


3,757 


72 


Net  yield 

Merrimac  River 

from  4,482 

square  miles. 


For 
week 


See.-ft. 
4,453 
4,525 
4,643 
4,792 
4,790 
6,027 
6,207 
6,665 
6,447 
6,868 
9,461 
9,590 
10,176 
10,702 
11,417 
11,771 
12,538 
15,358 
15,750 
19,558 
21,736 
22,058 
22,147 


320,761 


6,169 


Per 
square 


aee.'ft. 
1.000 
1.016 
1.043 
1.076 
1.076 
1.129 
1.170 
1.272 
1.448 
1.543 
2.125 
2.154 
2.286 
2.404 
3.664 
2.644 
2.816 
3.460 
3.638 
4.393 
4.882 
4.965 
4.975 


72.049 
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Daily  discharge,  in  second-feet,  of  Merrimac  River  at  Lawrence,  Mass.,  for  1912, 


Day. 


Jan, 


Feb. 


ICar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
0. 
10. 

11. 
12. 
13. 

14. 
15. 

10. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
20. 
30. 


5,300 
4,715 
5,053 
4,70ft 
4,606 

2,728 
02.039 
4,547 
3,946 
3,003 

3,201 
3,276 
2,433 
al,452 
4,021 

3,383 
3,231 
2,020 
3.373 
2,514 

03,041 
4,814 
4,530 
4.310 
4,085 

4,150 
2.550 
02,462 
4,376 
3,453 
3,104 


2,062 
3,075 
2,251 
ol,527 
3,894 

3,277 
3,028 
2,855 
2,054 
2,207 

ol,008 
3,522 
2,062 
2,826 
2,716 

2,814 
2,216 
0851 
3.190 
3,144 

3,231 
2,742 
5,339 
3,848 
o3,758 

5,064 

5,098 
4,812 
4,518 


4,511 
3,171 
a2, 105 
4,735 
3,525 

3,345 
3,286 
3,447 
2,751 
02,118 

4,044 
4,428 
6,562 
10,091 
16,600 

23,200 
025,012 
26,067 
25,863 
25,262 

25,017 
21,445 
18,030 
015.546 
12,067 

11,425 
10,888 
10,650 
13.241 
23,802 
026,500 


25,304 
24,821 
24,771 
22,306 
18,086 

17,881 
020,440 
26, 173 
30,720 
26,680 

21254 
18.416 
16,678 
015.709 
16,201 

15,672 
17,604 
22,816 
23..'V00 
22,304 

(20,080 
17,964 
16,680 
18,622 
18,508 

14,552 
12.877 
oil, 972 
12,994 
10,940 


9,010 
9,584 
9,032 
7,384 
07,205 

8,471 
7,886 
0,890 
10,465 
11,063 

10,683 
00,001 
10. '200 
9.061 
11,331 

10,767 
10,878 
14.212 
ol4,444 
12,600 

10,000 
11.087 
13.252 
13,215 
12,250 

oil, 143 
10,662 
0,210 
8,234 
6,945 
11,325 


15,218 
014.985 
13,631 
12,727 
11,840 

10.236 
8.946 
7,367 

06,880 
7,744 

6,290 
4,936 
4,5.54 
4,519 
2,870 

82,641 
5,130 
3,853 
3.197 
3,625 

3,975 
2,556 
O706 
3,892 
3,284 

3,108 
2,939 
2,386 
1,620 
O201 


2,359 
2.622 
2,561 
500 
2,268 

1,539 
0384 
1.941 
1.738 
2,060 

2,131 
1.931 
1. 189 
o219 
1,987 

2.240 
2.141 
1.992 
2.131 
1,464 

o213 
2.361 
2,309 
2,486 
2,713 

2.878 
1,7.53 
ol75 
2.227 
2.189 
2,250 


2,384 
2,263 
1,452 
ol96 
2,476 

2,784 
2,664 
2.648 
2.581 
1,530 

•187 
2,297 
4.160 
4.670 
3,580 

3.264 
1,891 
03^15 

3,087 


2,402 
2.272 
2.299 
1,474 
0277 

2,857 
2,296 
2,187 
2.179 
2,169 
1,282 


0231 
500 
2,848 
2,771 
2,720 

2.610 
1,877 
0342 
2,841 
2,004 

2,758 
2.143 
2.004 
1,318 
al76 

2,351 
2.650 
2.690 
2.694 
2,078 

1.967 
0577 
4.005 
3.318 
2,971 

2,013 
3.008 
1.950 
0285 
2,422 


2,827 
2.371 
2,452 
2.606 
1,856 

ol76 
2.600 
2.769 
2.420 
2,363 

2,480 
328 
o223 
2.350 
2,482 

2,426 
2,696 
2,757 
1,797 
al86 

2,192 
2.070 
2,040 
2.506 
6,075 

12,358 
09,234 
8,185 
6.356 
5,392 
4,716 


4.314 
2,990 
03,265 
5.953 
4,835 

4,434 

4,185 
4.190 
0.931 
oll,667 

0.050 
6.972 
6,066 
5.639 
6,126 

7,397 
06.927 
6.962 
5,897 
5,436 

5,016 
4.407 
2,881 
03.011 
5,204 

4,939 
5,388 
3,703 
5.585 
3,470 


412.995 
5.197 
3.899 
4.  142 
6,891 

6,607 
6.054 
a7,122 
7.549 
6,002 

5,274 

4!  703 
2.723 
02,  387 

5,105 
4.149 
3,892 
4,142 
4,705 

4,880 
04,951 
5,821 
4,517 
1,926 

4,788 
4,199 
2,864 
03,276 
6,059 
6,676 


o  Simday. 

Monthly  discharge  of  Merrimac  River  at  Lawrence,  Mass.,  for  1912, 
[Drainage  area,  4,452  square  miles.] 


Month. 


Meandis- 
char^of 
Memmac 
River  at 
Lawrence 


ured  (total 

drainage 

area,  4,663 

square 

miles). 


Wasting 
into  Merri- 
mac River 
from  di- 
verted 
drainage 
basins^ll 
square 
miles). 


Average  yield  of  Merri- 
mac River  from  4,452 
square  miles. 


Mean. 


Per  square 
mile. 


Run-off 
(depth  In 
inches  on 
drainagb 
area). 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year, 


SeC'fU 
3,504 
3,196 
12,601 
19,454 
10,461 
5,832 
1,838 
2,230 
2.162 
3,268 
5,533 
4,790 


22 

51 

255 

206 

236 

26 

5 

7 

5 

6 

15 


Sec-ft. 
3,572 
3,145 
12,346 
19,246 
10,225 
5,806 
1,833 
2,223 
2,157 
3,262 
6,518 
4,758 


8ee.-ft. 

0.802 

.706 

2.773 

4.323 

2.297 

1.304 

.412 

.499 

.485 

.733 

1.239 

1.069 


0.02 

.76 

3.19 

4.82 

2.65 

1.45 

.48 

.58 

.54 

.85 

1.38 

1.23 


6,246 


72 


6,174 


1.387 


18.85 


SOUHEGAN   RIVER   AT   MERRIMAC,    N.    H. 

liooation.— Just  above  Atherton  Falls,  about  1}  miles  above  the  dam  of  the  W.  H. 
McElwain  Co.,  below  the  mouth  of  Stony  Brauch,  and  just  above  the  junction  of 
the  Souhegan  with  the  Merrimac. 
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Records  available.— July  13, 1909,  to  December  31, 1912. 

Drainage  area. — 168  square  milee. 

Gages. — ^Vertical  staff  on  tbe  left  bank  40  feet  above  the  falls,  used  until  April  11, 
1911^  when  it  was  washed  out.  On  April  12, 1911,  a  chain  gage  was  attached  to 
a  tree  about  300  feet  upstream  from  the  staff  gage.  Both  gages  refer  to  the  same 
datum. 

Cliazinel. — One  at  all  stages.    Not  liable  to  shift. 

Discharge  zxLeasureznents. — ^At  high  stages  from  bridges  above  and  below  the  sta- 
tion; at  low  stages  by  wading  at  a  section  below  the  gage. 

Artificial  control. — Flow  affected  by  the  operation  of  mills  at  Milford,  about  8  to 
10  miles  above,  which  causes  a  few  hundredths  of  a  foot  difference  between  the 
morning  and  afternoon  readings.  In  determining  the  daily  discharge,  it  is 
assumed  that  the  average  of  these  readings  gives  essentially  the  true  24-hour 
mean.    No  information  is  available  regarding  night  storage  at  Milford. 

Winter  flow. — Relation  of  gage  height  to  discharge  is  not  greatly  affected  by  ice. 

Aocuracy.— Discharge  rating  curve  quite  well  developed. 

Cooperation. — Established  and  maintained  in  cooperation  with  the  W.  H.  McElwain 
Co. 

Dir.charge  measvrements  ofSouhegan  River  at  MerrimaCy  N.  27.,  in  1912, 


Date. 

Hydrographer. 

heiSS. 

Dls- 

Aug.    8 

a,  W,  r*nflAM,. 

Feet. 
2.10 
2.09 

Sec.^^ 

8 

do 

25.3 

Daily  gage  height,  infeei^  of  Souhegan  River  at  MerrimaCj  N.  H.ffor  1912. 
[R.  J.  Sylvester,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1 

8.0 

2.98 

2.76 

2.75 

2.76 

2.76 

2.78 

2.92 

3.1 

3.1 

3.1 
3.4 
4.8 
5.3 
5.9 

6.5 
«.4 
6.1 
5.6 
5.3 

4.8 

4.5 

4.2 

3.76 

3.7 

3.6 

3.55 

3.5 

4.7 

6.6 

5.5 

6.0 
6.1 
6.1 
6.0 
5.1 

6.1 
6.1 
5.2 
5.2 
6.2 

6.1 

4.9 

8.45 

3.85 

3.35 

2.97 

3.25 

3.56 

4.3 

4.3 

3.9 
3.7 
3.75 
3.8 
3.85 

3.9 
3.85 
3.2 
3.2 
3.45 

3.5 
3  3 
3.3 
8.3 
8.3 

3.3 
3.3 
8.4 
3.6 
3.95 

3.7 

3.4 

3.35 

3.36 

3.3 

3.4 

4.1 

4.0 

3.55 

3.5 

8.7 

4.1 
4.0 
3.86 
3.7 

3.2 

3.15 

8.1 

3.1 

3.4 

3.6 

3.66 

3.5 

3.25 

3.25 

3.2 

2.91 
2.86 
2-86 
2.67 
2.63 

2.60 
2.57 
2.53 
2.52 
2,50 

2.50 
2.48 
2.48 
2.45 
2.42 

2.39 
2.40 
2.42 
2.40 
2.40 

2.38 
2.36 
2.35 
2.29 
2.22 

2.21 
2.18 
2.18 
2.18 
2.18 

2.20 
2.20 
2.18 
2.16 
2.14 

2.16 
2.14 
2.15 
2.28 
2.35 

2.42 
2.38 
2.40 
2.36 
2.33 

2.40 
2.42 
2.44 
2.42 
2.40 

2.36 
2.31 
2.20 
2.28 
2.26 
2.24 

2.28 
2.34 
2.32 

2.& 

2.U 
2.16 
2.10 
2.10 
2.09 

2.16 
2.21 
2.25 
2.26 
2.32 

2.33 
2.32 
2.94 
2.37 
2.42 

2.40 
2.38 
2.40 
2.42 
2.36 

2.29 
2.24 
2.09 
2.18 
2.18 
2.16 

2.17 
2.16 
2.18 
2.35 
2.39 

2.42 
2.34 
2.34 
2.32 
2.24 

2.24 
2.20 
2.18 
2.16 
2.20 

2.38 
2.46 
2.46 
2.36 
2.30 

2.28 
2.26 
2.25 
2.24 
2.22 

2.20 
2.20 
2.20 
2.20 
2.18 

2.18 
2.20 
2.21 
2.17 
2.14 

2.17 
2.20 
2.22 
2.20 
2.19 

2.20 
2.18 
2.15 
2.16 
2.20 

2.20 
2.19 
2.19 
2.19 
2.20 

2.16 
2.02 
2.12 
2.66 
3.12 

2.94 
2.70 
2.63 
2.60 
2.52 
2.52 

2.46 
2.50 
2.62 
2.51 
2.55 

2.50 

2.48 

3.65 

3.6 

3.25 

2.96 
2.99 
2.93 
3.0 
4.1 

4.1 
4.0 
3.1 
3.1 
3.05 

2.98 
2.92 
2.82 
2.84 
3.15 

3.45 

3.3 

3.05 

2.80 

2.80 

2.80 

2 

2.78 

3                   .  ... 

3.46 

4 

2.92 

5 

3.36 

6 

8.85 

7 

8.6 

8          

2.73 
2.72 
2.73 

2.72 
2.73 
2.75 
2.75 
2.84 

2.78 
3.15 

8.35 

9 

8.2 

10      

8.4 

11 

3.25 

12 

3.05 

13           

2.80 

14 

2.78 

15 

2.76 

16 

2.76 

17 

2.78 

18         

2.80 

19 

2.99 

20 

8.7 

21       

3.6 

22 

3.1 

23     .     

2.94 

24 

2.76 

25... 

3.2 

3.25 
3.2 
3.15 
3.05 

2.82 

26 

2.77 

27 

3.06 

28 

29 

3.2 
3.0 

30 

3.15 

31 

4.8 

Note.— No  record  Jan.  1  to  Feb.  7  or  Feb.  18  to  24, inclusive. 
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Daily  di  chargCy  in  Becond-fcet,  ofSouhegan  River  at  Merrimae,  N,  H.^for  191 1. 


Day. 

Jan. 

Feb. 

liar. 

Apr. 

May. 

June. 

July. 

Au,. 

sept 

Oct. 

Nov. 

Deo. 

1 

230 
223 
149 
146 
,     140 

140 
155 
201 
260 
360 

269 

400 
1,240 
1,630 
2,130 

2,670 
2,580 
2,310 
1,880 
1,630 

1,240 

1,030 

830 

572 

546 

496 

472 

447 

1,170 

2,760 

1,790 

1,400 
1,470 
1,470 
1,400 
1,470 

1,470 
1,470 
1,550 
1,550 
1,550 

1,470 

1,320 

424 

626 

378 

219 
333 
472 
895 
895 

653 

546 
572 
509 
626 

653 
626 
311 
311 
424 

447 
355 
355 
355 
355 

355 

355 
400 
496 
682 

546 
400 
378 
378 
355 

400 
770 
710 
472 
447 

546 
770 
710 
626 
546 

311 
290 
260 
269 
•400 
496 

521 
447 
333 
333 
311 

198 
181 
181 
123 
113 

105 
98 
90 
87 
83 

83 

79 
79 
74 
68 

62 
64 

68 
64 
64 

61 
68 
56 
48 
39 

38 
35 
35 
35 
35 

37 
87 
35 
33 
82 

38 
32 
32 
47 
56 

68 
61 
64 
58 
54 

64 
68 
72 
68 
64 

58 
50 
87 
47 
44 
42 

47 
65 

62 
47 
42 

36 
33 
28 
28 
27 

33 

38 
43 
44 
52 

54 
52 
208 

60 
68 

64 
61 
64 

68 
58 

48 
43 
27 
35 
35 
33 

84 
33 
35 
56 
82 

68 
55 
55 
52 
43 

42 
37 
85 
88 

37 

61 
75 
75 
58 
49 

47 
44 
43 
42 
89 

87 
87 
87 
37 
85 

85 

87 
.  38 

34 
32 

84 

37 
39 
37 
86 

37 
35 
32 
83 
37 

37 
36 
36 
36 
87 

33 

22 
30 
96 
277 

908 

131 
113 
105 

87 
87 

83 
87 
85 
94 

83 

79 

521 

«)6 

333 

216 
236 
305 
330 

770 

770 
710 
369 
309 
350 

223 

301 
168 
174 
290 

434 
855 

250 
161 
161 



161 

2 

155 

3 

424 

4 

201 

5 

878 

6 

378 

7 

496 

8 

140 
137 
140 

137 
140 
146 
146 
174 

155 

290 

378 

9 

311 

10 

400 

11 

333 

12 

250 

13 

161 

14 

155 

15 

149 

16 

146 

17 

155 

18 

161 

19 

226 

20 

546 

21 

447 

22 

360 

23 

306 

24 

146 

25 

311 

333 
311 
290 
250 

168 

26 

153 

27 

350 

28....               ....  .  ... 

SU 

»                        J 

230 

S..  '.  . 

390 

81                          1 

1,340 

Note.— Daily  discharge  determined  from  a  well-defined  rating;  curve. 

Monthly  discharge  ofSouhegan  River  at  Merrimac,  N.  H.,for  1912, 
[Drainage  area,  168  square  miles.] 


Run-off 
(depth  in 
inches  on 
drainage 

area). 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 
Ti£* 

Aoca- 

March 

2,670 

1,550 

770 

521 

72 

208 

75 

277 

770 

1,240 

146 
219 
269 
39 
32 
27 
33 
23 
76 
68 

969 

905 

459 

139 
47.5 
51.0 
46.4 
61.4 

275 

299 

5.77 
5.39 
2.73 
.828 
.283 
.304 
.276 
.366 
1.64 
1.78 

6.65 

6.01 

3.15 

.92 

.33 

.35 

.31 

.42 

1.83 

2.05 

A. 

April 

A. 

May  ::".......         ... 

A. 

j^:":::::::::::. :::::::::::::::.::::: 

A. 

July 

B. 

August 

B. 

September 

B. 

October 

B. 

November 

A. 

December 

A, 

SOUTH  BRANCH  OF  NASHUA  EIVER    (WACHUSETT  DRAINAGE  AREa)    AT 

CLINTON,    MASS. 

Location. — ^At  Clinton,  Mass. 

Becords  available.— July,  1896,  to  December,  1912. 

Drainage  area. — 118.19  square  miled. 

Computations  of  discharge. — ^A  large  reservoir,  storing  about  8,500,000,000  cubic 
feet,  was  constructed  at  Clinton,  Mass.,  and  has  stored  water  since  1903.  Begin- 
ning with  1897  the  estimates  of  discharge  have  been  corrected  for  gain  and  loss 
of  storage  in  reservoirs  and  mill  ponds,  so  that  the  results  show  the  natural  flow 
of  the  stream. 

The  yield  reported  per  square  mile  is  the  yield  of  the  drainage  area,  including 
the  water  surfaces.  In  the  Wachusett  basin  this  water  surface  lor  the  yeara 
1897  to  1902,  inclusivey  amounted  to  2.2  per  cent  of  the  whole  area;  in  1903,  2.4 
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per  cent;  in  1904, 3.6  per  cent;  in  1905, 4.1  per  cent;  in  1906, 5.1  per  cent;  in  1907, 
6.0  per  cent;  and  in  1908  and  subsequent  years,  7.0  per  cent. 

The  accompanying  tables  give  data  on  discharge  and  precipitation  for  1912> 
also  the  average  for  the  years  1897-1912,  inclusive,  precipitation  averages  being 
based  on  records  at  several  stations  in  the  Nashua  drainage  basin. 
Cooperatioii. — ^Data  furnished  for  publication  by  the  Metropolitan  Water  and 
Sewerage  Board,  Dexter  Brackett,  chief  engineer. 

Yield  and  rainfall  in  South  Branch  of  Nashtta  River  hatin  (Wadiusett  drainage  area)  at 
Clinton,  Mass. ,  for  1912,  and  summaries  for  1897-1912. 

[Drainage  areo,  118.19  square  mlleR.] 


Totidvleld 
(miltion 
gaUona). 

Yield  per  square  mUe. 

Rainfall 
(inches). 

Rainfall  collected. 

Month. 

MUllon 

gallons  per 

day. 

Seoond-reet. 

Inches,  a 

Per  cent. 

1912. 
January . 

2,SS0.8 

3,177.2 

10,372.0 

8,088.4 

6,583.4 

1, 173. 7 

493.0 

459.2 

316.8 

530.8 

1,565.6 

2,904.3 

a780 
.927 
2.831 
2.281 
1.797 
.831 
.135 
.125 
.089 
.145 
.442 
.793 

1.208 

1.434 

4.380 

3.530 

2.780 

.612 

.208 

.194 

.138 

.224 

.683 

1.227 

2.57 
2.42 
5.60 
4.06 
5.76 
.48 
2.65 
2.89 
2.17 
2.53 
4.02 
4.95 

1.392 

1.547 

5.050 

8,938 

8!206 

.571 

.240 

.224 

.154 

.258 

.762 

1.414 

54.2 

Fehnia'y . 

63.8 

Haroh 

88.8 

April 

97.0 

mSv    ....:..: 

65.7 

JunQ  .....r-« 

119.6 

July 

9.1 

AvLgnft     .. 

7.7 

Rflpfceni'?*r         

7.1 

0(&ber 

10.2 

November 

18.9 

December 

28.5 

Tlie  year 

38,524.2 

.891 

1.378 

40.19 

IS.  756 

46.7 

1807-1912. 
Jannary .  .  

69,440.7 
74,509.6 
158,208.7 
122,479.7 
69,833.2 
44,232.8 
23,339.5 
23,543.4 
20,876.6 
30,660.5 
45,866.6 
72,136.2 

755,136.5 

1.184 

1.398 

2.698 

2.159 

1.191 

.780 

.398 

.402 

.368 

.523 

.809 

1.231 

1.832 

2.162 

4.174 

3.340 

1.843 

1.206 

.616 

.621 

.560 

.809 

1.251 

1.904 

8.67 
3.81 
4.31 
3.87 
3.47 
3.82 
4.01 
4.22 
3.77 
3.40 
3.48 
4.30 

2.113 

2.267 

4.814 

3.727 

2.125 

1.346 

.710 

.717 

.635 

.933 

1.396 

2. 195 

22.978 

57.6 

February .... ^ ,  -  r 

59.6 

Ifaroh./. 

111.7 

April 

96.2 

nSy.. 

June.. 

61.3 
35.3 

July  

17.7 

August  ...T 

17.0 

Rcmtieniber .  - 

16.9 

October 

27.4 

November 

40.1 

December 

51.1 

The  year 

1.094 

1.092 

46.13 

49.8 

a  For  1912,  total  for  month;  1807-1912,  average  of  totals  per  calendar  month. 

SUDBURY    BIVER    AT    FBAMINGHAM    AND   LAKE    COCHITUATB  AT 
OOCHITUATE,   MASS. 

lioeation. — On  Sudbury  River  at  Framingham  and  on  Lake  Cochituate  at  Cochituate. 

Recoxds  available. — Sudbury  River  and  Lake  Cochituate  have  been  studied  by  the 
engineere  of  the  city  of  Boston,  the  State  Board  of  Health  of  Massachusetts,  and 
the  Metropolitan  Water  and  Sewerage  Board;  records  of  rainfall  have  been  kept 
ia  the  Sudbury  basin  since  1875  and  in  the  Cochituate  basin  since  1852,  but  the 
latter  are  considered  of  doubtful  accuracy  previous  to  1872. 

Storage  reBenroirs. — Storage  reservoirs  have  been  constructed  by  the  city  of  Boston 
and  the  Metropolitan  Water  and  Sewerage  Board  controlling  the  greater  part  of  the 
flow  from  these  basins.  Lake  Cochituate,  which  drains  into  Sudbury  River  a 
short  distance  below  Framingham,  is  controlled  as  a  storage  reservoir  by  the 
Metropolitan  Waterworks.  In  the  Sudbury  River  basin  the  water  surfaces 
exposed  by  evaporation  have  been  increased  from  time  to  time  by  the  con- 
straction  of  additional  storage  reservoirs.  From  1875  to  1878,  inclusive,  the 
water  surface  amounted  to  1.9  per  cent  of  the  total  area;  from  1879  to  1884,  to 
3.0  per  cent;  1885  to  1893,  to  3.4  per  cent;  1894  to  1897,  to  3.9  per  cent;  1898  and 
subsequent  years,  6.5  per  cent. 
29761**— wsp  321—14 6 
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DetermixiatioiiB  of  disehazye. — ^The  recorded  yields  of  both  the  Sudbury  and 
Cochituate  drainage  areas  are  somewhat  affected  by  the  fact  that  the  towns  of 
Framingham,  Natick,  and  Weetboro  draw  public  water  supplies  from  within  the 
basins  and  discharge  the  sewerage  outside.  Although  the  quantities  diverted 
are  taken  into  consideration  in  determining  the  run-off,  the  results  are  probably 
less  accurate  since  the  sewerage  diversion  works  were  constructed. 
The  public  water  and  sewerage  works  were  installed  in  these  towns  as  follows: 


SowviragB 
works. 


Framfngham. 

Natick 

Westboro.... 


1889 
ISSfi 
1882 


All  the  water  drawn  from  the  Wachusett  drainage  area  is  passed  throu^  the 
reiservoirs  in  the  Sudbury  basin,  and  as  the  measurement  of  these  quantities  must 
be  used  in  determining  the  yield  of  the  Sudbury  basin,  the  unavoidable  small 
percentages  of  error  in  the  measurement  of  large  quantities  of  water  render  less 
accurate  the  figures  giving  yields  of  the  Sudbury  water  supply  during  months  of 
low  yield  for  years  subsequent  to  1897. 
Cooperation. — Data  furnished  for  publication  by  the  Metropolitan  Water  and 
Sewerage  Board,  Dexter  Brackett,  chief  engineer. 

Yield  and  rainfall  in  Svdbury  River  basin  at  Framinghamf  Mass.,  for  1912,  and  sum- 
maries for  1875-1912, 

[Drainage  area,  76.2  square  miles.] 


Total 

yield 

(million 

gallons). 

Yield  per  square  mile. 

Rainfall 
(inches). 

Month. 

Mniion 
gallons 
per  day. 

Seoond-feet. 

Inches.^ 

Percent. 

1012. 
January 

1,W7.4 
2,6ia8 
7,207.2 
5,043.0 
3,372.1 
333.7 
-178.7 

-  68.7 

-  64.1 

-  32.0 
372.6 

1,162.6 

0.728 

1.197 

3.002 

2.235 

1.447 

.148 

-.077 

-.029 

-.028 

-.014 

.165 

.494 

1.127 

1.852 

4.783 

3.450 

2.238 

.229 

-.119 

-.046 

-.044 

-.021 

.255 

.765 

2.94 
2.77 
6.46 
4.37 
4.55 
.46 
3.24 
3.05 
1.76 
2.35 
8.54 
6.13 

1.299 

1.998 

5.616 

8.869 

2.580 

.255 

-.137 

-.062 

-.049 

-.024 

.285 

.882 

44.1 

February 

72.3 

March 

85.3 

April 

88.3 

May!......: 

56.7 

June . 

56.1 

July 

-4.2 

August 

-1.7 

September 

-2.8 

October       

— LO 

November 

7.8 

December 

17.2 

The  vear ' 

21,445.7 

.779 

1.206 

40.72 

16.410 

4a3 

1875-1912. 
January 

105,946.4 
138,889.7 
247,893.2 
171,088.5 
94,693.9 
42,650.6 
14, 109. 0 
20,724.4 
20,461.4 
38,721.6 
67,458.1 
83,761.8 

1.196 
1.721 
2.798 
1.996 
1.068 
.498 
.169 
.234 
.239 
.437 
.787 
1.002 

1.850 

2.663 

4.329 

3.087 

1.652 

.770 

.246 

.362 

.369 

.676 

1.217 

1.649 

4.11 
4.17 
4.42 
8.62 
8.31 
8.06 
3.64 
3.86 
8.45 
8.88 
3.86 
8.84 

2.134 
2.796 
4.992 
3.445 
1.906 
.860 
.284 
.417 
.412 
.780 
1.368 
L787 

fiSLO 

Februairv 

67.1 

March..' 

112.8 

April 

97.0 

May : 

67.6 

June                              .  . .  -  -  - 

28.0 

July ' 

&0 

August : 

la  8 

September 

11.9 

October 

20.1 

November 

35.3 

December  ...        

46.6 

The  year 

1,061,258.4 

1.007 

1.658 

45.01 

21.169 

47.0 

a  For  1912,  total  for  month;  1875-1912,  average  of  totals  per  calendar  month 
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Yield  and  rainfall  in  Lake  CoMtuate  hann  at  CoMtuate,  Mass, ,  for  19 It,  and  sum- 
maries for  laes-isii. 

[Dminage  area,  17.58  square  miles.) 


Month. 


Total 

yield 

(million 

gallons). 


Yield  per  square  mile. 


ICniion 
gallons 
per  day. 


Seoond-foetc 


Rainfidl 
(inches). 


RainfaUooUected. 


Inches.a 


Per  cent. 


1912. 

Jannery 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 

18<»-19li 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


845.4 

587.4 

1,501.3 

1,031.2 

790.5 

142.2 

21.9 

41.6 

119.5 

149.7 

176.0 

33&5 


a634 
1.152 
2.755 
1.955 
1.451 
.270 
.040 
.076 
.227 
.275 
.334 
.615 


0.981 

1.783 

4.262 

8.025 

2.245 

.417 

.062 

.118 

.351 

.425 

.516 

.953 


3.10 
2.51 
6.38 
4.15 
5.23 
.47 
3.00 
2.26 
1.82 
2.99 
3.24 
4.96 


1.13 

1.92 

4.91 

8.38 

2.59 

.46 

.07 

.14 

.39 

.49 

.58 

1.10 


a6w5 
76.6 
77.0 
81.1 
49.6 
99.0 
2.4 
6.0 
21.5 
16.4 
17.8 
22.1 


5,242.5 


.815 


1.261 


40.12 


17.16 


42.8 


29,85a  3 
37,946.8 
58,77a4 
44,012.4 
25,925.0 
11,996.0 
7,433.8 
10,651.6 
10,933.6 
14,694.7 
20,341.0 
25,048.4 


1.095 
1.529 
2.157 
1.669 
.961 
.455 
.273 
.391 
.415 
.539 
.771 
.919 


1.694 
2.365 
3.337 
2.582 
1.472 
.704 
.422 
.605 
.642 
.834 
1.193 
1.422 


297,604.0 


.927 


1.434 


3.91 
3.94 
4.33 
3.60 
3.61 
3.00 
3.91 
4.14 
3.54 
4.11 
4.03 
8.60 


1.95 
2.48 
3.85 
2.88 
1.70 
.78 
.49 
.70 
.72 
.96 
1.33 
1.64 


5ao 

63.1 
88.8 

8ao 

47.0 
26.2 
12.4 
16.8 
20.2 
23.4 
33.0 
45.7 


45.71 


19.48 


42.6 


a  For  1912,  total  for  month;  1863-1912,  average  of  totals  per  calendar  month. 

BLAOE3TONB  BIVB&  BASIN. 

BRANCH  RIVER  AT   BRANCH  YILLAOE,   R.   I. 

Location. — ^At  Branch  Village,  just  below  the  mill  of  Jamee  Pitts  Jb  Son,  three- 
quarters  of  a  mile  from  Foreetdale  and  about  2  miles  from  Woonsocket. 

Records  available.— September  2, 1909,  to  December  31, 1912. 

I>raiziage  area. — 93  square  miles. 

Oages. — Staff,  bolted  to  a  ledge  about  500  feet  below  the  dam  and  mill;  aldo  a  chain 
gage  attached  to  a  tree  on  top  of  the  ledge.    Gage  heights  referred  to  the  staff  gage- 

Ghaanel. — Fairly  favorable  for  accurate  measurements. 

Discharge  xueasurexnenta. — ^At  low  and  medium  stages  made  by  wading;  at  high 
stages  from  the  bridge  above  the  dam  or  from  a  boat. 

Artiflcial  control. — Gage  heights  are  affected  by  the  mill  control  directly  above  the 
station  and  also  by  one  farther  up  the  river.  The  available  storage  above  the 
Pitts  Mill  is  small,  and  water  passes  over  the  dam  much  of  the  time. 

IR^nter  flow. — ^Relation  between  the  gage  heights  and  dischai^e  affected  by  ice  only 
in  severe  weather. 

Accuracy. — ^Abcurate  computation  of  the  diurnal  fluctuation  of  dischaige  caused  by 
the  operation  of  the  mills  above  the  station  has  been  rendered  impossible  by 
insuflicient  funds. 

Cooperation. — Established  and  maintained  in  cooperation  with  the  Natural  Re- 
sources Survey  of  the  State  of  Rhode  Island.  Gage  heights  furnished  by  James 
Pitts  <fc  Son. 
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Daily  gage  height,  in/eet,  of  Branch  River  at  Brarich  Village,  R.  I.,  for  191S. 


Day. 

January. 

February. 

March. 

April. 

May. 

June. 

A.M. 

P.M. 

A.M. 

P.M. 

A.M. 

P.M. 

A.M. 

P.M. 

A.M. 

P.M. 

A.M. 

P.  M. 

1 

2.4 

2.4 

2.25 

2.05 

1.95 

1.85 
1.75 
1.7 
1.9 
1.85 

2.0 
1.9 
1.65 
1.45 
1.5 

1.65 
1.85 
1.8 
1.9 
2.6 

2.3 

2.35 

2.25 

2.05 

2.0 

1.9 

1.96 

1.5 

1.96 

1.5 

1.46 

2.4 
2.6 
2.5 
2.5 
2.56 

2.4 

1.76 

2.6 

2.65 

2.6 

2.6 
2.5 
1.95 
1.6 
2.55 

2.5 
2.5 
2.5 
2.9 
2.7 

2.3 
2.5 
2.5 
2.6 
2.5 

2.46 

2.0 

1.6 

2.4 

2.4 

2.46 

1.4 

1.6 
1.5 
1.55 
1.6 

1.5 

1.6 

1.6 

1.55 

1.6 

1.55 

1.55 

1.4 

1.1 

1.25 

1.46 
1.2 
1.46 
1.5 
1.3 

2.0 
3.85 
2.95 
2.56 
2.2 

2.35 
3.1 
3.0 
2.56 

2.46 
2.15 
1.65 
1.55 
2.46 

2.4 
2.4 
2.4 
2.4 
2.4 

1.55 

2.4 

2.36 

2.35 

2.3 

2.26 

1.4 

1.6 

2.4 

2.4 

2.6 

4.85 

2.85 

2.7 

2.2 

2.75 
3.7 
2.9 
2.6 

2.2 
2.0 
1.3 
1.9 
1.9 

1.7 
1.6 
1.6 
1.6 
1.8 

1.. 

1.9 
3.35 
4.7 
3.35 

6.85 
3.75 
3.35 
2.95 
2.65 

2.45 
2.65 
2.6 
2.8 
3.2 

2.9 
2.75 
2.95 
3.0 
6.0 
4.6 

2.6 

1.95 

1.45 

2.6 

2.36 

2.6 

2.45 

2.55 

1.65 

1.9 

2.3 
2.5 
5.6 
3.7 
3.6 

6.75 
3.5 
3.3 
3.0 
3.0 

2.8 

3.0 

2.75 

2.85 

3.2 

3.0 

3.05 

3.2 

4.4 

4.85 

4.4 

3.35 

3.1 

3.35 

3.2 

2.8 

2.7 
2.0 
2.7 
2.85 
2.65 

2.56 
2.35 
3.35 
2.3 
2.4 

2.45 
2.45 
2.6 
3.3 
3.2 

2.6 
2.65 
2.15 
2.5 
2.5 

2.4 

2.45 
2.3 
2.3 
2.7 

3.35 
3.3 
3.6 
3.1 
3.0 

1.9 

2.05 

3.15 

2.95 

2.9 

2.8 
2.7 
2.2 
2.35 
2.8 

2.8 

2.76 

3.1 

3.6 

3.0 

2.6 
2.95 
3.0 
3.0 

2.85 

2.8 

2.4 

2.3 

2.76 

3.1 

2.8 
2.5 
2.2 
2.1 
1.86 

1.95 

2.2 

2.2 

2.45 

2.46 

2.45 

2.6 

2.7 

2.6 

2.2 

2.0 
2.75 
2.6 
2.15 
2.2 

2.1 

2.05 

2.1 

1.9 

2.2 

2.3 

2.2 

2.05 

1.75 

1.7 

2.0 

3.0 
2.6 
2.5 
2.0 
1.85 

2.5 

2.66 

2.6 

2.8 

2.7 

2.3 
2.6 
2.9 
2.8 
2.45 

2.7 

3.05 

2.4 

2.16 

2.5 

2.4 

2.4 

2.4 

2.36 

1.9 

2.3 

2.56 

2.4 

2.3 

2.2 

2.5 

2.1 

1.85 

1.9 

1.8 

1.35 

1.3 
1.3 
1.3 
1.6 
1.65 

1.2 

1.1 
.85 
.65 
.66 

.6 
.6 
.65 
.65 
.65 

.7 
.8 
1.0 
1.05 
1.0 

1.05 
.75 
.8 
.9 

1.0 

1.6 

2 

1.85 

3 

2.4 

4 

2.3 

5 

2-2 

6 

2.25 

7 

2.  1 

8 

l.O 

9 

1.6 

10 

1-9 

11 

1.8 

12 

1.95 

13 

1.9 

14 

1.9 

15 

1.25 

15 

.6 

17 

1.8 

18 

1.9 

19 

2.05 

20 

1.9 

21 

1.8 

22 

1.0 

23 

1.0 

24 

1.9 

25 

1.96 

26 

2.0 

27 

1.9 

28 

1.9 

29      

1.35 

30 

1.0 

31 

Day. 

T«i 

V. 

Aug 

ust. 

September. 

October. 

November. 

December. 

A.M. 

P.M. 

A.M. 

P.M. 

A.M. 

P.M. 

A.M. 

P.M. 

A.M. 

P.M. 

.\.M. 

P.M. 

1 

1.05 
1.05 
1.05 
.95 
1.05 

.6 
.75 
.8 
.65 
.7 

.6 
.65 
.7 
.7 
.8 

.8 

.9 

.9 

.95 

.9 

.9 
.95 
1.05 
.9 
.95 

.95 
.95 

.8 
.85 
.8 
.8 

1.7 
2.0 
2.0 
1.0 
1.2 

.8 
.76 
1.95 
1.95 
2.0 

1.96 
2.0 
1.3 
.7 
1.9 

1.9 
1.9 
1.05 
1.9 
1.4 

.9 

1.96 
1.9 
1.9 
1.9 

1.96 
1.35 
.8 
1.9 
1.95 
1.9 

0.86 
.9 
.9 
.55 
.55 

.9 
.85 
.9 
.9 
.9 

.8 
.9 

.85 
.85 
.9 

.9 
.9 

.85 

.9 

1.1 

.96 

.9 

.9 

.9 

.9 

.95 
.9 
.9 
.9 
.9 
.85 

1.96 
1.9 
1.26 
.55 
1.9 

1.9 
1.9 
1.9 
1.9 
1.65 

.85 
1.9 
1.95 
1.95 
1.95 

1.95 
1.5 
.9 
1.9 
1.95 

1.9 
1.9 
1.9 
1.45 
.9 

1.95 
1.95 
1.95 
1.95 
1.95 
1.6 

0.85 
.9 
.9 
.9 
.9 

.9 

.85 
.8 
.8 
.7 

.8 
.8 
.85 
.7 
.7 

.7 
.76 
.8 
.8 
1.0 

.7 

.85 
.9 
.7 
.7 

.75 

.7 

.7 

.6 

.6 

0.85 
.9 
1.95 
1.9 
1.95 

1.9 
1.65 
.8 
1.9 
1.9 

1.95 
1.8 
1.7 
1.35 
.7 

1.95 
1.9 
1.95 
1.S5 
1.65 

1.4 

.85 
1.95 
1.85 
1.7 

1.7 
1.6 
1.2 
.6 
1.25 

0.6 
.6 

■.Is 

.95 

.9 
.9 

.85 
.85 
.8 

.75 
.75 

.85 
.85 
.65 

.6 
.6 
.6 
.6 
.6 

.6 
.6 
.6 
.7 
.6 

.75 

.6 

.65 

.65 

.7 

.6 

1.16 
1.9 
1.8 
1.65 
1.45 

.9 
1.6 
1.7 
1.7 
1.6 

1.0 

.85 
.85 
.7 
.9 

.8 
.85 
.8 
.9 
.6 

1.5 

1.45 

1.5 

1.55 

1.65 

1.0 
.6 
1.65 
1.65 
1.65 
1.55 

0.7 
.75 
.7 
.7 
.7 

.66 
.7 

..«« 
.66 
.6 

.6 

.8 
.8 
.85 
.85 

.85 
.75 
.8 
.85 
.85 

.85 

.85 
.8 
.8 
.85 

.85 
.85 
.85 
.85 
.9 

1.86 

1.45 

.7 

1.65 
1.65 

1.5 
1.65 
1.75 
1.35 
.6 

1.9 
1.9 
1.9 
1.05 
1.9 

1.7 
.75 
1.9 
1.9 
1.9 

1.9 
1.95 
1.6 
.8 
1.9 

1.9 
2.0 
.85 
1.85 
1.6 

0.85 
.85 
.9 
.85 
.86 

.9 
.9 

.85 
.85 
.9 

.9 

.S5 
.85 
.85 
.8 

.8 
.8 
.8 
.85 
.85 

.85 
.85 
.85 
.85 
.85 

.85 
.9 
.9 
.9 
.9 
2.6 

0.85 

2 

1.95 

3  

1.9 

4 

1.9 

5 

1.9 

6 

1.9 

7 

1.5 

8 

.86 

9 

1.9 

10 

1.8 

11 

1.9 

12 

1.9 

13 

1.9 

14 

1.55 

15 

.8 

16 

1.9 

17 

1.7 

18 

1.75 

19 

1.75 

ao 

1.85 

21 

1.55 

22 

.85 

23 

1.9 

24 

2.0 

25 

2.0 

26 

2.0 

27 

2.1 

28 

1.6 

29 

.9 

30 

2.2 

31 

3.5 

Note.— Oage read  at  about  6.30  a.  m.  and  5.30  p.  m.,  except  on  Saturdays,  when  the  last  reading  is  taken 
about  noon. 
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SURFACE  WATEE  SUPPLY,  1912,  PART  I.  85 

CONNECTICTTT  BIVEB  BASIK. 
CONNECTICUT   RIVER   AT  ORFORD,    N.    H. 

liocation. — At  covered  highway  bridge  between  Orford,  N.  H.,  and  Fairlee,  Vt. 
Approximately  10  milee  downstream  (by  river)  from  the  mouth  of  Wjaito  River. 

Becords  available.— August  6,  1900,  to  December  31, 1912. 

Drainage  area. — 3,300  square  miles. 

Oa^e. — Chain  attached  to  the  bridge;  read  once  daily,  datum  unchanged. 

Channel. — ^Wide  and  deep;  gravelly  bottom;  subject  to  change. 

Dischargee  measurementa. — ^Made  from  the  downstream  side  of  the  bridge  by 
working  through  the  open  space  near  roof. 

Artiflcial  control. — There  are  numerous  power  plants  on  the  tributaries  of  the  Con- 
necticut River  and  also  on  the  main  stream  above  the  station  which  may  have  a 
slight  effect  on  the  variation  of  the  daily  discharge.  The  nearest  dam  down- 
stream is  at  Wilder,  18  miles  below  the  station.  Backwater  from  this  dam  ia 
beUeved  to  reach  within  a  few  miles  of  Orford. 

Winter  flow. — ^The  relation  of  daily  gage  height  to  dischaige  is  affected  by  ice  during 
the  winter  months,  usually  from  the  first  part  of  December  to  the  last  part  of 
March,  and  sometimes  well  into  April. 

Accuracy. — Discharge  rating  curve  fairly  well  defined.  Open-water  estimates  con- 
sidered fairly  good.  The  upper  part  of  the  rating  curve  is  defined  by  measure- 
ments made  by  the  vertical  velocity  curve  method  and  is  considered  stable. 
Frequent  changes  in  the  lower  part  of  the  curve  have  been  necessitated  during 
recent  years  by  changes  in  the  relation  of  gage  height  to  discharge.  Numerous 
measurements  made  under  ice  cover  have  defined  fairly  good  rating  curves  for 
use  in  the  periods  during  which  ice  existed.  Owing  to  the  smoo^  ice  cover 
which  forms  at  this  station  each  year  and  the  freedom  from  ice  jams  or  needle 
ice,  curves  developed  in  earlier  years  are  considered  fairly  good  indexes  of  dis- 
charge in  later  years. 

Cooperation. — Station  maintained  in  c<H)perati()n  with  several  New  England  power 
companies. 

Discharge  mecuntrements  of  Connecticut  River  at  Orford^  N.  II.,  in  1912. 


I>ate. 


Feb.  21a 
Oct.    22 


nydrographer. 


O.H.Caofield.. 
C.  S.  DeGolyer. 


a  Hade  under  complete  Ice  cover  75  feet  above  bridge. 

Daily  gage  height,  in/eety  of  Connecticut  River  at  Orford,  N.  11.,  for  1912. 

[F.  H.  Gardner,  observer.] 


Day. 

Jan. 

Feb. 

l£ar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1      

8.9 
9.4 
9.0 
8.9 
8.4 

8.0 
7.4 
7.5 
7.6 
«.6 

5.2 
""h,A 
""b.6 

'"I'.'z 
"iVz 

*"6.'2' 
""5.'2' 

5.2 
"**5.'2' 

""hVz 

14.7 
15.2 
13.8 
13.0 
12.5 

12.6 
16.6 
21.6 
23.6 
19.2 

13.2 

a.  7 

11.0 
10.6 
10.0 

10.7 
10.6 
10.9 
10.6 

ia5 

20.8 
21.8 
20.8 
19.4 
17.0 

15.5 
13.4 
12.0 
11.6 
10.6 

4.7 
4.4 
4.2 

4.1 
4.0 

4.5 
4.4 
4.3 
4.1 
3.8 

3.0 
8.4 
3.8 
4.4 
6.1 

5.0 
4.6 
4.3 
4.1 
4.1 

6.7 
5.6 
6.4 
5.0 
4.8 

4.8 
4.6 
4.6 
4.4 
4.5 

7.6 
7.8 
7.4 
6.8 
6.4 

6.2 

5.8 
5.5 
5.3 
6.4 

6.6 
6.9 
6.9 
6.6 
6.6 

6.4 
6.2 
10.5 
12.0 
12.8 

6.0 

2           

6.0 

3 

7.0 

4 

8.6 

5 

9.8 

6 

7 

9.2 
9.4 

S 

0       

9.4 
8.0 

10 

7.9 
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86  BUBFACB  WATBK  SUPPLY,  1912,  PABT  I. 

DttUy  gage  height,  in  feet,  of  Conneetieut  River  at  Orford,  N.  H.,  for  19  li — Continued . 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept, 

Oct. 

Nov. 

Dec 

U 

6.4 
6.2 
6.2 
5.8 

6.3 
'"5.0' 

*"5*i' 

■■*5'2' 
"*5"i* 

6.2 
***5."4" 

"i'h' 

""6.2' 
"'h'k' 

6.4 
8.0 
8.7 

lao 

11.3 

12.2 
11.1 
10.2 
9.6 
9.2 

8.7 
8.2 
8.0 
9.3 
11.0 
14.0 

17.3 
16.2 
15.0 
14.6 
14.7 

17.6 
22.3 
23.8 
24.4 
23.4 

20.8 
18.0 
17.2 
19.4 
19.8 

19.0 
16.9 
16.0 
15.8 
14.9 

ia8 

10.8 

ia9 
11.6 
12.2 

11.7 
12.6 
12.8 
12.2 
11.2 

12.2 

14.2 
13.2 
11.6 
11.4 

11.2 
10.8 
9.8 
9.0 
12.9 
17.2 

9.8 
9.4 
9.2 
9.0 
8.8 

8.4 
8.0 
7.8 
6.6 
7.2 

6.8 
6.5 
6.2 
5.8 
5.6 

5.4 
5.2 
5.1 
6.4 

4.8 



8.4 
3.6 
8.6 
3.8 
3.6 

3.4 
3.4 
3.4 
3.3 
3.2 

3.2 
3.7 
4.0 
4.0 
3.8 

3.6 
3.5 
3.4 
3.4 
3.2 
2.8 

4.1 
4.5 
5.0 
4.6 
4.6 

5.7 
6.5 
5.2 
4.8 

4.4 

3.9 
3.8 
3.6 
3.6 
3.6 

4.0 
6.8 
7.8 
7.1 
6.2 
5.0 

4.4 
4.4 
6.0 
6.4 
6.5 

6.2 
7.6 
7.0 
6.9 
7.6 

11.3 
12.2 
11.5 
9.4 
8.0 

7.2 
6.4 
6.0 
5.7 
6.2 

5.4 
5.4 
5.5 
5.4 
5.8 

6.2 
6.2 
5.6 
5.4 
5.2 

5.2 
5.4 
5.6 
8.6 
10.4 

9.6 
8.8 
8.3 
7.8 
7.2 
6.8 

11.2 
9.6 
8.6 
8.4 

a7 

8,7 
8.7 
7.9 
7.6 
7.2 

7.0 
6.9 
7.0 
7.2 
7.4 

7.3 
7.2 
7.0 
6.4 
6.2 

7.0 

12 

8.0 

13 

8.6 

14 

8.4 

15 

8.9 

16 

6.0 

8.7 

17 

8.0 

18 

5.9 

7.9 

19 

7.8 

20 

6.0 

8.8 

21 

8.6 

22 

6.3 

8.0 

23 

7.0 

24 

6.2 

6.9 

25 

618 

26 

6.2 

6.6 

27 

6.6 

28 

5.8 

6.6 

29 

6.5 

30 

6.7 

6.6 

81 

7.8 

Note.— Relation  between  gage  height  and  diaoharge  affected  by  ice  Jan.  7  to  Apr.  7. 

Daily  discharge,  in  second-feet,  of  Connecticut  River  at  Orford,  N.  H.,for  191t, 
[Drainage  area,  3,300  square  miles.] 


Day. 


Jan. 


Apr. 


liay. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


7.. 
8.. 
9.. 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 

16.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24. 
25.. 

26.. 
27., 
28., 
29., 
30. 
31., 


6,760 
7,460 
6,900 
6,760 
6,100 

5,580 


36,700 
34,500 
25,000 

21,100 
18,900 
16,600 
15,900 
16,100 

21,700 
31,700 
35,000 
36,300 
34,100 

28,400 
22,500 
20,900 
25.400 
26,300 

24,600 
20,300 
18,500 
18,200 
16,400 


13,300 
10,800 
9,770 
9,180 
8,300 

9,320 
9,180 
9,620 
9.180 
9,030 

9,470 
9,470 
9,620 
10,700 
11,600 

10,800 
12,300 
12,600 
11,600 
10,100 

11,600 
15,200 
13,300 
10,700 
10,400 

10,100 
9,470 
8,020 
6,900 
12.800 
20,900 


28,400 
30,600 
28,400 
25,400 
20,500 

17,600 
13,700 
11,300 
10,700 
9,030 

8,020 
7,460 
7,180 
6,900 
6,630 


2,080 
1,840 
1,690 
1,620 
1,550 

1,920 
1,840 
1,760 
1,620 
1,420 

1,170 
1,290 
1,290 
1,420 
1,290 


6,100 

1,170 

5,580 

1,170 

5,330 

1,170 

3,930 

1,110 

4,610 

1,060 

4,060 

1,060 

3,820 

1,360 

3,500 

1,550 

3,090 

1,550 

2,890 

1,420 

2,700 

1,290 

2,520 

1.230 

2,420 

1,170 

2,700 

1,170 

2,160 

1,060 

850 


050 
1,170 
1,420 
1,840 
2,420 

2,340 
2,000 
1,760 
1,620 
1,620 

1,620 
1,920 
2,340 
2,000 
2,000 

2,990 
3,820 
2,520 
2,160 
1,840 

1,480 
1,420 
1,290 
1,290 
1,290 

1,550 
3,600 
5,330 
4,500 
3,500 
3,090 


2,990 
2.890 
2,700 
2,340 
2,160 

2,160 
2,000 
2,000 
1,840 
1,920 

1,840 
1,840 
3,290 
3,710 
3,820 

3,500 
5,080 
4,380 
4,160 
5,060 

10,200 
11,600 
10,500 
7,460 
5,580 

4,610 
8,710 
8,290 
2,990 
3,500 


5,060 
5,330 
4,840 
4,050 
3,710 

3,500 
3,090 
2,790 
2,600 
2,700 

2,700 
2,700 
2,790 
2,700 
3,090 

3,500 
3,500 
2,890 
2,700 
2,520 

2,520 
2,700 
2,890 
2.890 
8,880 

7,740 
6,630 
5,960 
5,330 
4,610 
4,050 


3,030 
4,160 
4.160 
3,930 
3,030 


4,380 
4,160 
4,380 
4,610 
4,840 

4,720 
4,610 
4,380 
3,710 
3,500 


3,290 
8,290 
4,380 
6,360 
8,020 


8,710 

7,180 

3,500 

7,460 

0,090 

7.460 

11,300 

6.360 

12,600 

5,460 

10,100 

5,460 

7,740 

5,580 

6,360 

6,360 

6.100 

6,100 

6,700 

6,220 

6,700 

6,700 

6,700 

6,360 

5.460 

5,460 

5.080 

5,330 

4,610 

6,630 

6,360 
5,580 
4,380 
4.160 
4,060 

3,930 
3,990 
3,990 
3,820 
3.930 
5,330 


Note.— Daily  discharge  for  open-water  periods  determined  from  a  well-defined  rating  curve. 
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Mcnthfy  dMuarge  of  ConnecHaU  River  at  Orfcrd,  N.  E.,for  19 12. 
p>»fDase  area,  3,a0O  aqtiare  miles.] 


Mooth. 


Discharge  in  Moond-feet. 


IfHtrimnm 


liean. 


Per 
square 


Riu>off 
(depth  in 
inches  on 
drainage 
area). 


Aeon- 
racy. 


Painary. 
Hveh.. 

A0 


iS: 


Ivify 

Ansost 

Bepconbcr. 


Kovember. 
December.. 


86,700 

ao,900 
ao,eoo 

3,060 

6,330 
11,600 

8,880 
12,600 

8,030 


6,900 
3,160 
850 
050 
1,840 
2,520 
3,500 
3,200 


8,110 
1,420 
3,840 
31,800 
10,800 
0,670 
1,300 
2,230 
4,100 
3,000 
6,640 
6,450 


0.043 
.430 
1.16 
6.61 
8.37 
3.00 
.431 
.673 
1.34 
1.18 
1.71 
1.65 


1.00 

.46 

1.34 

7.38 

8.77 

8.34 

.40 

.78 

1.38 

1.86 

1.01 

1.00 


The  year. 


36/700 


850 


6,060 


1.84 


35.10 


NoTE.^Dlacharge  Jan.  7  to  Apr.  7,  estimated  from  one  discharge  measurement,  cUmatologio  data  and 
eonniMiaun  reoords  at  Sunderland,  Mass. 

CONNECTICUT  BIVEB   AT   SUNDEBLAND,   MASS. 

LocatioiL. — ^At  the  five-span  Bteel  highway  bridge  at  Sunderland,  Mase.,  on  the  road 
leading  to  South  Deeifield,  about  18  miles  in  a  direct  line  and  about  26  miles  by 
river  above  the  dam  at  Holyoke.  Deerfield  River  enters  the  Connecticut  from 
the  west  about  8  to  10  miles  above  the  station. 

Becorda  available.— March  31,  1904,  to  December  31,  1912.  From  1880  to  1899  a 
lecord  of  the  dischaige  of  this  stream  was  maintained  at  Holyoke,  Mass. 

DrainAge  area. — 7,700  square  miles. 

Oage. — Chain  gage  attached  to  highway  bridge;  read  twice  daily. 

ChanneL — ^Deep;  coarse  gravel;  subject  to  change. 

IHachaige  xueasurexnents. — ^Made  from  highway  bridge. 

Artificial  control. — ^The  first  dam  is  about  12  miles  above  the  station  at  Turners 
Falls,  Mass.;  the  next  about  29  miles  above,  near  Hinsdale,  N.  H.  There  are 
others  farther  upstream  and  also  on  Deerfield,  Millers,  and  other  tributaries  that 
operate  to  affect,  more  or  less,  the  normal  flow  of  the  stream. 

Winter  flow. — During  portions  of  December  and  up  to  early  March  relation  of  gage 
height  to  discharge  is  considerably  affected  by  ice. 

Accuracy. — ^Dischaige  rating  curve  fairly  well  defined;  open-water  estimates  con- 
ddeiedgood. 

Cooperation. — Station  maintained  in  cooperation  with  several  New  England  power 
companies. 

Litdiarge  measurements  of  Connecticut  River  at  Sunderland,  Mass.,  in  1912, 


Pate. 

Hydrogr^her. 

Oas« 
height. 

Dis- 
charge. 

Feb.  Ids 

O.  H.Canfleld 

Feet, 
4.39 
5.19 

Sec-fL 
3,130 

13> 

do 

4,310 

a  Measnrement  made  nnder  complete  ioe  cover,  Just  above  bridge. 
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SURFACE  WATER  SUPPLY,  1912,  PART  I. 


Daily  gage  height,  in  feet,  of  Connecticut  River  at  Sunderland,  Mass.,  for  191t. 

[V.  Lawer,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

8.4 
8.8 
8.6 
8.6 
8.4 

8.3 
8.2 
7.3 
7.6 
7.4 

7.4 
7.2 

6.2 

5.8 

15.4 
17.6 
15.8 
13.0 
11.2 

13.5 
19.2 
23.5 
21.6 
21.5 

18.2 
16.1 
14.9 
14.6 
14.3 

15.0 
18.8 
20.1 
20.4 
20.8 

19.4 
17.6 
16.3 
16.4 
16.0 

15.6 
14.8 
13.8 
12.2 
12.5 

12.0 
10.9 
9.9 
9.1 
9.1 

6.3 
8.0 
9.0 
8.9 
9.0 

8.6 
8.2 
8.5 

8.7 
8.8 

9.0 
12.2 
13.9 
12.1 
10.6 

10.1 
11.4 
13.1 
12.1 
10.8 

9.9 
8.6 
8.6 
7.9 
9.3 
14.4 

15.8 
16.6 
16.5 
16.5 
15.1 

13.4 
11.9 
11.0 
10.2 
7.4 

8.0 
7.2 

6.8 
6.8 
6.6 

6.4 
4.9 
5.8 
5.4 
5.4 

6.1 
4.8 
3.6 
4.4 
4.6 

4.5 
4.4 
4.4 
4.2 
2.4 

2.2 

3.8 
3.8 
3.4 
1.8 

2.1 
1.6 
1.6 
3.2 
3.2 

3.0 
8.1 
3.2 
2.4 
2.2 

2.5 
2.2 
2.2 
2.7 
3.4 

2.6 
2.4 
2.6 
2.8 
2.9 

3.4 
3.4 
2.6 
2.3 
2.2 
1.8 

2.4 
2.9 
8.1 
2.4 
1.9 

2.5 
3.0 
3.0 
3.0 
2.9 

2.8 
2.8 
8.7 
3.8 
3.7 

3.8 
3.9 
3.2 
3.8 
4.2 

4.1 
3.6 
3.2 
3.0 
2.7 

2.4 
2.7 
8.0 
3.7 
4.0 
4.4 

3.3 
2.8 
3.8 
4.2 
4.2 

4.0 
4.0 
3.6 
3.3 
3.6 

3.8 
3.6 
3.6 
3.4 
2.6 

4.2 
6.1 
5.6 
5.5 
5.3 

6.6 
6.9 
8.0 
8.0 
7.0 

6.7 
6.0 
4.6 
4.7 
8.0 

4.3 
4.8 
,    5.4 
5.2 
5.0 

4.6 
4.4 
4.2 
4.1 
4.2 

4.2 
4.0 
2.6 
3.0 
4.1 

4.3 
4.2 
4.2 
4.1 
3.2 

3.7 
4.4 

6.3 
15.2 
17.6 

15.4 
13.4 
8.0 

8.8 
7.4 
7.2 

6.6 
6.4 
8.2 
6.7 
6.3 

5.8 
6.0 
8.0 
12.2 
12.5 

9.7 
9.6 
8.4 
8.4 
9.0 

9.2 
10.6 
6.0 
7.2 
6.8 

6.8 
6.2 
6.4 
8.1 
4.8 

6.0 
6.3 
6.0 
6.8 
6.7 

6.5 

2        

4.3 

3 

6.2 

6.8 

4  

9.4 

5 

5.6 
"6.6" 

■"'6.'6" 

4.2 

5.4 
""b.ia' 

"'i'.k' 

6.0 

S.S 

6         

Q.O 

7 

9.9 

8 

9.4 

9 

8.0 

10 

7.4 

11  

6.6 

12            

6.4 

13 

5.1 
*""6.'6" 

7.4 
9.0 
9.4 

14.0 
15.8 
14.8 
17.8 
15.8 

14.8 
12.3 
10.5 
9.4 
8.2 

7.7 
7.3 
7.0 
8.7 
14.2 
14.6 

6.0 

14 

6.2 

6.0 

15                 

6.8 

16             

5.4 

17 

6.8 

4.9 

6.7 

18      

6.6 

19 

6.4 

20 

6.8 

6.2 

6.4 

21 

7.4 

22 

7.8 

5.8 

8.0 

23 

4.8 

24      

7.6 

5.9 

6.1 

25 

6.7 

26 

7.7 

27     

6.6 

6.0 

7.1 

28          

7.3 

29 

7.0 

30        

6.2 

6.4 

31 

9.1 

Note.— Relation  between  gage  height  and  discharge  affected  by  ice,  Jan.  11  to  Mar.  19. 
Daily  discharge,  in  seocmd-feet,  of  Connecticut  River  at  Sunderland,  Mass.,  for  1912. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec 


1.. 
2.. 
3.. 
4.. 
5.. 

6.. 
7.. 
«.. 
9.. 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 

16.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

36.. 
27.. 
28.. 
29.. 
30.. 
81. 


18,500 
19,900 
19,200 
19,200 
18,500 

18,200 
17,800 
14,800 
15,800 
15,100 


3,130 
4,310 


48,500 

44,100 
33,500 
26.400 
22,200 
17,800 

16,100 
14.800 
13,800 
19,600 
41,500 
43,200 


46,800 
56,600 
48,500 
36,400 
29,100 

38,500 
63,900 
83.700 
88.S00 
74,500 

59,300 
49,800 
44,600 
43,200 
41,900 

45,000 
62,100 
68,100 
69,400 
71,300 

64,800 
66,600 
60,800 
51,200 
49,400 

47,600 
44,100 
39,800 
33,100 
34,300 


32,300 
28,000 
24,100 
21,000 
21,000 

11,600 
19,200 
20,700 
20,300 
20,700 

19,200 
17,800 
18,900 
19,600 
19,900 

20,700 
33,100 
40.200 
32,700 
26,800 

24,800 
29,900 
36,800 
32,700 
27,600 

24,100 
19,200 
10,200 
16,800 
21,800 
42,400 


48,500 
52,100 
51,600 
61,600 
45,400 

38,100 
31,900 
28,300 
25,200 
15,100 

17,100 
14,400 
13,100 
13,100 
12,500 

11,900 
7,660 

10,000 
8,920 
8,920 

8,150 
7,420 
4,790 
6,490 
6,050 

6,720 
6,490 
6,400 
6,050 
2,720 


2,450 
5,200 
5,200 
4,400 
1,960 

2.320 
1,740 
1,740 
4,030 
4,030 

3,670 
3,850 
4,030 
2,720 
2,450 

2,870 
2,450 
2,450 
3,170 
4,400 

3,020 
2,720 
3.020 
3.330 
3,500 

4,400 
4,400 
3,020 
2,580 
2,450 
1,960 


2,720 
3,500 
3,850 
2,720 
2,080 

2.870 
3,670 
3.670 
3,670 
3,500 

3,330 
3,330 
4,990 
5,200 
4,990 

5,200 
6,410 
4,030 
6,200 
6,060 

6,830 
4,790 
4,030 
3,670 
8,170 

2,720 
3,170 
3,670 
4,990 
6,620 
6,490 


4,210 
3,330 
5,200 
6,060 
6>060 

6,620 
5,620 
4,790 
4,210 
4,790 

5,200 
4,790 
4,790 
4,400 
3,020 

6,060 
11,000 
9,470 
9,190 
8,660 

12,500 
13,500 
17,100 
17,100 
13,800 

9.760 
7,900 
6,960 
7,180 
6,410 


6.270 
7,420 
8,920 
8,400 
7,900 

6,950 
6,490 
6,050 
6,830 
6,050 

6,060 
6,620 
3,020 
3,670 
6,830 

6,270 
6,050 
6,050 
6,830 
4,030 

4,990 

6,400 

11,600 

45,900 

66,600 

46,800 
38,100 
17,100 
19,900 
15,100 
14,400 


12,600 
11,900 
17,800 
12,800 
11,600 

10,000 
10,600 
17.100 
33,100 
34,300 

23,300 
22,900 
18,500 
18,600 
22,900 

21,400 
26,800 
10,600 
14,400 
13,100 

13.100 
11,200 
11,900 
17,600 

7,420 
10,600 
11,600 
10,600 
10.000 

9,760 


12,200 
6,270 
10,000 
22,200 
19,900 

20,700 
24,100 
22,200 
17,100 
16,100 

12.600 
11,900 
10.600 
10,600 
10,000 

8.920 
0,760 
9,4*^ 
8,920 
11,900 

15,100 
17,100 
7,420 
8,150 
12,800 

16,100 
14,100 
14,800 
13,800 
11.900 
21,000 


Note.— DaOy  discharge  determined  from  a  well-defined  dJacbarge  rating  curve. 
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Monthly  diseharffe  of  Connecticut  River  at  Sunderland^  Maas.f/or  191t, 
[]>raliiase  area,  7,700  Bqnare  miles.] 


Discharge  in  seoond-feet. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


Run-off 

(depth  in 

inches  on 

drainage 

area). 


Aocu- 
racy. 


January 

February . . 

Mai«h 

April 

Blay 

Jnne 

July 

August 

September. 
October.... 
November. 
December.. 


88,800 

29,100 

42,400 

11,600 

62,100 

2,720 

6,200 

1,740 

ft,  490 

2,080 

17,100 

8,020 

60,600 

3,020 

84,300 

7,420 

24,100 

6,270 

9,000 

•6,000 

11,000 

63,100 

24,600 

18,900 

3,210 

4,130 

7,690 

12,900 

16,900 

13,800 


1.17 
.049 
1.43 
6.90 
8.19 
2.46 
.417 
.636 
.966 
1.68 
2.06 
1.79 


1.35 

.70 

1.65 

7.70 

3.68 

2.73 

.48 

.62 

1.10 

1.94 

2.30 

2.06 


The  year. 


88,800 


1,740        14,900 


1.94 


26.31 


Note.— Discharge  Jan.  11  to  Mar.  19,  inehisive,  estimated  from  two  discharge  measurements,  climatoloc;io 
data  and  oompariaon  with  records  at  Orford,  N.  U. 

PASSUMP8I0   RIWB   NEAR   ST.    JOHNSBURT,    YT. 

IdOcation. — ^At  suspennon  footbridge  just  below  dam  of  Pierce's  milLs,  about  5  milee 
above  St.  Johnsbury,  2  miles  below  the  mouth  of  Sheldon  Branch,  4  milee  above 
the  mouth  of  Mooee  River,  and  5  miles  above  the  mouth  of  Sleepers  River. 

IBleeords  available.— May  26, 1909,  to  December  31, 1912.  A  station  was  established 
June  29, 1903,  on  Passumpsic  River  at  St.  Johnsbury  Center,  but  was  discontinued 
November  30  of  the  same  year  because  of  backwater  from  the  dam  at  St.  Johns- 
bury. 

I>raizia^e  area. — ^237  square  miles. 

Gki^e. — Staff,  in  two  sections;  low- water  section  a  vertical  staff  bolted  to  ledge  just 
above  bridge;  high-water  section  an  inclined  staff  bolted  to  ledge  just  below 
bridge. 

ChanneL — Semipermanent;  bed  composed  chiefly  of  gravel,  but  near  right  bank 
consists  of  a  rock  ledge. 

Discharge  zneasurements. — At  high  stages  made  from  downstream  side  of  bridge; 
at  low  stages,  by  wading  200  feet  below. 

'^il^nter  flow.— River  freezes  over  imder  the  bridge  and  at  control  point  300  feet 
below;  relation  of  gage  height  to  discharge  is  therefore  affected  by  ice. 

Artificial  eontroL — Dischaige  affected  by  the  operation  of  Pierce's  mills,  just  above 
station,  and  by  other  mills  further  upstream.  The  storage  at  Pierce's  mills  is  small 
and  the  use  of  water  nearly  uniform  during  the  day  and  night,  so  that  the  daily 
gage  readings  are  fairly  accurate  indices  of  the  daily  dischaige. 

Aeonracy.^The  dischaige  rating  curve  is  well  defined. 

Diadiorge  meantrements  of  Passumpnc  River  near  St.  Johnsbury ^  Vi.^for  191 S, 


Date. 


Hydrographer. 


Oa«J 
lei^t. 


beigl 


Dis- 
charge. 


Feb.  33< 

Aug.  34 

34 

Oct.    17 


Q.  H.  Ganfleld. 
J.  G.  Mathers.. 

....do 

C.  8.  De  Oolyer 


Feet. 
2.73 
1.76 
1.60 
1.90 


Sec-fed. 
106 
177 
163 
210 


•  Made  under  complete  ioe  cover  300  feet  below  bridfe. 
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SURFACE  WATEE  SUPPLY,   1912,   PABT  I. 


Daily  gage  height,  in  feet,  of  Passumpsic  River  near  St.  Johntbury,  VI.,  for  191t. 

[Joseph  Cox,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1 

2.6 

2.5 

2.35 

2.4 

2.3 

2.45 
2.65 
8.0 
2.65 
2.7 

2.8 
2.8 
2.7 
2.6 
2.55 

2.6 
2.6 
2.6 
2.5 
2.65 

2.5 

2.6 

2.55 

2.5 

2.5 

2.6 

2.4 

2.4 

2.55 

2.5 

2.5 

2.6 
2.6 
2.5 
2.5 
2.5 

2.4 
2.4 
2.5 
2.5 
2.35 

2.3 
2.5 
2.4 
2.5 
2.45 

2.4 

2.45 

2.3 

2.45 

2.45 

2.4 

2.55 
2.6 
2.65 
2.6 

2.5 
2.55 
2.6 
2.5 

2.5 

2.5 

2.4 

2.45 

2.5 

2.5 
2.45 
2.4 
2.5 

2.5 
2.5 
2.5 
2.7 
2.7 

2.8 
3.1 
3.0 
3.4 

4.r 

3.2 

3.0 

2.55 

2.5 

2.5 

2.1 
2.4 

2.25 
3.6 
6.3 
5.0 

4.9 

3.6 

3.1 

2.85 

2.4 

4.0 
7.0 
10.2 
5.0 
4.0 

8.0 
4.2 
4.3 
4.4 
5.6 

10.5 
9.8 
6.8 
6.6 
5.6 

5.0 
5.2 
8.7 
5.9 
4.8 

4.7 
5.0 
4.6 
3.8 
3.5 

3.4 
3.3 
3.1 
3^0 
2.^85 

3.3 
3.4 
3.0 
2.9 
2.85 

2.75 

2.6 

2.8 

4.3 

3.2 

2.8 

4.0 

3.7 

2.95 

2.7 

4.8 
3.7 
3.5 
3.1 
3.2  - 

2.75 

2.6 

2.4 

2.4 

7.1 

7.3 

6.6 
4.3 
4.6 
4.0 
4.2 

3.4 
3.9 
3.2 
2.9 
2.7 

2.0 
2.6 
2.8 
2.6 
2.4 

2.5 
2.7 
2.4 
2.2 
2.1 

2.1 
2.0 
1.91 

1.86 
1.76 

2.1 

1.91 
1.78 
1.72 
1.61 

1.60 
1.58 
1.55 
1.50 
1.56 

1.59 
1.60 
1.45 
1.46 
1.44 

1.42 
L42 
1.41 
1.50 
1.52 

1.50 
1.44 
1.36 
1.38 
L45 

1.36 
1.84 
1.66 
1.45 
1.39 

1.36 
1.34 
1.30 
1.45 
1.51 
1.48 

1.48 
1.39 
1.74 
1.09 
1.68 

1.58 
1.59 
1.48 
1.45 
1.42 

1.62 
1.80 
L73 
1.40 
1.40 

1.46 
1.38 
1.28 
1.48 
1.41 

1.41 

1.38 

1.34 

1.7 

2.15 

2.1 

2.2 

1.81 

1.62 

1.59 

L40 

1.55 
1.60 
L58 
1.50 
1.52 

,  L65 
1.62 
1.84 
1.58 
L54 

2.85 
2.85 
L84 
1.55 
1.60 

Z8 
1.95 
1.71 
3.5 
8.8 

8.4 

2.5 

2.15 

2.1 

1.06 

1.82 
1.72 
1.70 
1.81 
2.85 



2.2 

2.2 

LOS 

1.00 

L86 

1.80 
1.76 
1.80 
1.60 
1.78 

1.76 

1.81 

2.8 

2.2 

2.06 

2.05 
1.06 
1.88 
L84 
ZO 

L88 

1.80 

L84 

4.7 

3.4 

2.0 
2.6 
2.35 
2.2 
Z15 
2.05 

2.0 
Z55 
2.15 
2.0 
LOO 

LOS 

2.1 

5.8 

3.7 

2.05 

2.65 

2.5 

2.45 

3.3 

8.3 

2.8 

2L5 

2L35 

2.35 

Z4 

Z35 

Z4 

Z4 

Z3 

Z3 

Z8 

Z2 

Zl 

L92 

Z15 

Z06 

2 

Z15 

3 

4.1 

4 

Z9 

5 

2.6 

6 

8.0 

7 

8.2 

8 

Z55 

0 

Zl 

10 

Z4 

11 

2L35 

12 

Zld 

13 

ZO 

14 

LOS 

15 

2.0 

16 

Z05 

17 

Z05 

18 

LOS 

19 

Z75 

20 

3.2 

21 

Z3 

22 

Z2 

23 

Z4 

24 

Z2 

25 

2,8 

28 

2.3 

27 

2.2 

28 

29 

Zl 

30 

31 

3  1 

Note.— Daily  gage  heights,  Jan.  1  to  Mar.  31,  affected  by  Ice.    Oage  heights  for  the  first  few  days  in 
April  probably  somewhat  affected  also. 

Daily  di  charge,  in  iccond-fcet,  ofPassumpiic  River  near  St.  Johnsbury,  Vt.,far  1912. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1,430 
863 
651 
650 
384 

1,040 
2,360 
3,800 
1,470 
1,040 

992 
1,120 
1,160 
1,210 
1,740 

3,940 
3,620 
2,280 
2,180 
1,740 

1,470 
1,5«0 
3,130 
1,870 
1,380 

1,340 

1,470 

1,290 

949 

820 

777 
735 
651 
610 
550 

735 
777 
610 
570 
550 

512 
456 
531 
1,160 
603 

631 
1,040 
906 
500 
493 

1,380 
906 
820 
651 
693 
512 
456 
384 
384 
2,410 
2,500 

2,180 
1,164 
1,290 
1,040 
1,120 

777 
992 
693 
570 
493 

570 
456 
531 
456 
384 

420 
493 
884 
315 
282 

282 
250 
223 
209 
182 

282 
223 
187 
171 
144 

141 
136 
129 
117 
131 

139 
141 
106 
106 
103 

100 
100 

if? 

122 

117 
103 
85 
90 
106 

85 
203 
156 
106 

92 

85 
81 
72 
106 
119 
111 

Ill 
92 
176 
247 
161 

136 
130 
111 
106 
00 

146 
192 
174 
115 
115 

106 
90 
68 

111 
96 

96 
90 
81 
166 
298 

282 
315 
195 
146 
139 
115 

120 
141 
136 
139 
122 

154 
146 
203 
136 
127 

550 
550 
203 
129 
141 

531 
235 
169 
820 
949 

777 
420 
298 
2R2 
238 

198 
171 
166 
105 
550 

315 
315 
244 
220 
200 

102 

182 
102 
164 
187 

182 
105 
531 
315 
266 

266 
238 
214 
203 
250 

214 
102 
203 

777 

570 
456 
366 
315 
2QS 
266 

250 
438 
20S 

250 
247 

344 

282 

1,820 

006 

500 

474 
420 
402 
735 
735 

631 
420 
366 
366 

384 

366 
384 
384 
840 
340 

340 
315 
282 
226 
20S 

266 
208 

2 

3 

1  .  . 

1  080 

4 

5*»0 

5 

1 

456 

610 
663 

6 

1 

7 

! 

8 

438 

9 

1 

282 

10 

1 

884 
366 

11...., 

12 

296 

13 

1 

250 

14 

244 

15 

1 

250 
266 

16 

1    . 

17 

266 

18 

1 

244 

19 

512 

20 

1 

698 

21 

1 

349 

22 

1 

315 

23 

196 

384 

24 

315 

25 

! 

340 

26 

'    1 

349 

27 

815 

28 

300 

29 

282 

30 

280 

31 

651 

1      1 

Note.— DaUy  discharge  determined  from  a  well-defined  rating  curvs.    Discharee  for  the  flist  few 
In  April  probably  somewhat  doubtful  because  of  ice  effect.    Discharge  Dec.  28  ana  80  estimated. 


dajrs 
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Monthly  discharge  of  Passumpsic  River  fiear  SL  Johnsburyy  Vt.,for  191£. 
[Drainage  area,  390  square  miles.] 


Honth. 


Discharge  in  second-feet. 


MaTtmiim. 


Per 
sqoara 
mile. 


Run-off 
(depth  in 
incjieson 
drainage 

area). 


Aoco- 
racy. 


tS^:: 


June.  

July 

August 

September. 
Ckstober.... 
November. 
December.. 


8,040 

2,600 

3,180 

903 

815 

049 

1,840 

1,890 

1,060 


384 
884 
144 

n 

68 
123 
104 
226 
244 


1,630 
793 
6fi0 
113 
146 
800 
319 
449 
899 


4.18 
2.03 
1.48 
.290 
.374 
.769 
.818 
1.15 
1.02 


4.66 

2.34 

1.60 

.83 

.43 

.86 

.94 

1.28 

1.18 


WHITE  BIVEB   NEAB  8HABON,  VT. 

liocation. — ^About  1,500  feet  below  the  dam  of  the  Yennont  Copper  Co.,  near  Sharon, 
Vt.,  and  about  800  feet  above  the  Central  Vermont  Railway  bridge. 

Reooxds  available.— May  13,  1909,  to  December  31, 1912. 

I>rai2iage  area. — 686  square  milee. 

Oa^e. — ^An  inclined  staff  reading  to  10  feet,  attached  to  a  laige  rock  on  the  left  bank. 
A  chain  gage  for  use  at  high  stages  is  nailed  to  trees  about  80  feet  upstream  from 
the  staff  gage. 

Channel. — Divided  by  an  island  above  the  gages. 

Discharge  measurementa. — ^Formerly  made  from  two  suspension  bridges  which 
connect  the  island  with  the  banks.  These  bridges  were  washed  out  in  1911  and 
were  not  replaced. 

Artifieial  oontroL — ^There  are  several  power  plants  above  the  station,  but  it  was 
assumed  that  fluctuations  in  daily  stage  caused  by  operation  of  these  plants  was 
sufficiently  equalized  at  the  dam  of  the  Vermont  Copper  Co.,  until  1912,  when 
the  power  plant  was  put  into  operation. 

Winter  flow.— Affected  by  ice. 

Accuracy. — A  fairly  good  rating  curve  has  been  established  for  this  station,  so  that 
the  accuracy  of  the  computed  dischai^  depends  entirely  on  the  accuracy  of 
mean  daily  gage  heights.  The  published  gage  heights  do  not  represent  the 
mean^  as  the  gage  was  read  but  once  a  day,  and  the  discharge  figures  represent 
the  flow  only  at  the  time  the  gage  was  read. 

Discharge  measurements  of  White  River  near  Sharon j  Vt.,  in  191t, 


Date. 

Hydrographer. 

heiSK. 

Dto- 
charge. 

Feb.  17a 

O.  H.  Canfleld 

Feet, 
55.25 
3.45 

Sec'ft. 
431 

Sept.   2c 

J.  G.  Mftth^rs.. ... 

163 

o  Made  under  complete  Joe  cover  In  left  channel  and  partial  ice  cover  in  right  channel. 

»  CraBt  sage,  102.8/feet. 

c  Made  Dy  wading  at  head  o{  island. 
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Oage  height,  in  feU,  and  dMiargty  in  uoond-feet,  of  White  River  near  Sharon,  Vi.,  for 

1912. 

[C.  H.  Tucker,  observer.] 


Janaary. 

February. 

March. 

Aprtl. 

May. 

June. 

Day. 

he^t. 

Dis- 
charge. 

he^t. 

Dis- 
charge. 

he^ 

Dis- 
charge. 

Oaf^ 
height. 

Dis- 
charge. 

Gaee 
height. 

Dis- 
charge. 

^^ 

Dis- 
charge. 

1 

4.5 
4.5 
4.6 
4.5 
4.5 

4.6 
4.8 
5.0 
5.0 
5.0 
5.2 

7.8 
6.3 
5.7 

6,420 
3,380 
2,410 

5.4 
5.1 
5.1 
5.0 
5.1 

1,970 
1,560 
1,560 
1,430 
1,560 

2 

3 

6.2 
5.8 
5.6 

5.3 
5.3 

3,200 

4 

1 

2  560 

6 

1 

5.2 

9.0 
9.9 
14.4 

8.6 

1,700 

9,080 
11,200 

"8;i86' 

2,280 
1,830 

6 

1 

7 

• 

5.0 
4.9 
4.8 

1,430 
1,300 
1,180 

1,830 

8 

9 

4.9 
4.8 

1,300 
1,180 

10 

11 

6.3 
6.3 
6.5 

3,380 
3,380 
3,740 

4.6 

4.5 

965 
865 

12 

4.6 

965 

13 



14 

............ 

1 

4.7 

1,070 

4.5 
4.4 

4.3 
4.3 
4.3 
4.2 
4.1 

4.1 
4.0 
3.9 
3.8 
3,7 

3.6 
3.7 
3.6 

865 

15.- 

1 

1 

6.7 

9.4 
9.2 

4,130 

10,000 
9,540 

770 

16 

i 

1 

4.6 
6.8 

065 
4,320 

680 

17 

1 

1 

680 

18 

680 

19 

9.6 

10,500 

5.4 

1,970 

595 

20 

6.8 

515 

21 

6.7 
6.6 
8.0 

4,130 
3,940 
6,850 

515 

22 

1 

5.3 
5.1 
5.0 

7.2 

5,140 

440 

23 

1 

370 

24 

5.8 

2,560 

310 

25 

6.4 

8.1 
6.1 
5.9 
5.7 

3,560 

3,040 
3,040 
2,720 
2,410 

255 

20 

............. 

210 

27 

4.5 
4.5 
6.0 
7.3 

"'2,'876" 
5,350 

5.0 

1,430 

255 

28 

210 

29 

4.7 
7.9 
8.5 

1,070 
6.630 
7,060 

30 

3.6 

210 

81 

' 

1             " 

July. 

September. 

October. 

November. 

December. 

Day. 

a 

Dis- 
charge. 

he^t. 

Dis- 
charge. 

hei^t. 

Dis- 
charge. 

he®. 

Dis- 
charge. 

Oaee 
hei^t. 

Dis- 
charge. 

Oage 
height. 

Dis- 
charge. 

1 

3.3 

104 

4.1 

515 

2 

3.5 

175 

3.5 

175 

4.3 

680 

4.1 

615 

3 

4 

3.6 
3.4 

175 
140 

3.3 

104 

3.6 

210 

3.9 

370 

4.65 

1,020 

5 

6 

5.1 

1,560 

7 

3.5 
3.6 
3.4 
3.35 

175 
175 
140 
122 

3.4 

140 

3.8 

310 

8 

4.7 

1,070 

6.4 

3,560 

5.0 

1,430 

9 

3.4 

140 

10 

5.3 

1,830 

11 

3.3 

104 

3.7 

255 

12 

4.4 

770 

13 

3.35 

122 

14 

3.4 

140 

3.5 

175 

4.3 

680 

5.3 

1,830 

15 

3.5 

175 

:::;;::i":::": 

16 

4.4 

770 

17 

8.4 

140 

4.1 

515 

18 

3.4 

140 

3.9 
4.0 

370 
440 

4.8 

1,180 

19 

3.4 

140 

5.0 

1,430 

20 

3.5 

175 

21 

4.9 
4-4 

1,300 
770 

4.5 

865 

4.5 

805 

22 

23 

3.0 
8.7 

370 
255 

3.6 

175 

13.1 

24 

4.4 

770 

4.2 

505 

26 

3.3 

104 

26 

3.9 

370 

6.0 

2,870 

27 

3.4 

3.35 

8.3 

140 
122 
104 

28 

4.3 

680 

29 

3.6 

175 

4.2 

595 

80 

4.7 

1,070 

4.1 

515 

81 

3.2 

74 

5.3 

'1,830 

NOTB.— Relation  of  gage  hel^t  to  discharge  afiTected  by  ice  Jan.  12  to  Mar.  28.  Daily  di 
trom  a  Cidrly  well  defined  rating  curve  ^plicable  toieaduigs  on  the  staff  gage  below  the  ' 
nety'l  in  itatiaa  deeeriptkin. 


ischane  obtained 
lanu  Bee"Aoca- 
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DEERFIELD  RIYEB  AT  HOOSAC  TUNNEL,   MASS. 

liocation. — ^At  wooden  highway  bridge  near  Hooeac  Tunnel  railroad  station,  about 
4}  miles  below  the  mouth  of  Dunbar  Brook,  4  milee  above  Pelham  Brook,  and 
4  miles  above  Cold  Brook. 

Records  available. — August  8,  1909,  to  December  31,  1912.  A  measurement  was 
made  at  the  bridge  October  29, 1906. 

I>raina^e  area. — ^257  squsure  miles. 

G-age. — Chain,  fastened  to  left-hand  downstream  side  of  bridge;  datum  unchanged. 

GhanneL — Permanent.    The  bed  is  of  coarse  gravel  and  is  very  rough. 

DiBcharge  xneasurements. — At  high  stages  made  from  upstream  side  of  highway 
bridge;  at  low  stages  by  wading. 

Winter  flow. — Relation  of  gage  height  to  discharge  is  affected  by  ice,  as  the  river 
freezes  completely  over. 

Artiflcial  control. — ^The  operation  of  numerous  mills  on  the  main  river  and  its 
tributaries  above  the  station  completely  controls  the  flow  of  the  river  except  at 
high  stages  and  causes  considerable  fluctuations  in  gage  heights  during  the  day. 
The  nearest  mill  is  at  Monroe  Bridge  about  7  miles  upstream.  For  this  reason  it 
is  not  advisable  to  attempt  to  estimate  the  mean  daily  discharge  from  semidaily 
gage  readings.  The  gage  reader's  observations  are  being  published,  together 
with  the  rate  of  flow  corresponding  to  each. 

Discharge  measuremenls  of  Deerfield  River  at  Iloosac  Tunnel,  Mass.,  in  191i. 


Date. 

Hydrognipher. 

Gage 
hei^t. 

Dis- 
charge. 

Date. 

Ilydrographer. 

Gage 
height 

Dis- 
charge. 

Jan.    11 

C.A.Moore 

Feet. 
3.28 
3.32 
2.44 

241 
123 

Mar.    6 
0 
13 

Alexander  McMillan... 

do 

do 

FeeL 

3.68 
3.00 
3.66 

^-•4 

Feb.  15 

O.H.Canfleld 

152 

16 

do 

350 

NoTK.— All  measurements  made  100  feet  below  the  highway  bridge  and  under  complete  Ice  coTer.    Gage 
heights  affected  by  ice. 

Cfage  height,  in  feet,  and  dischargey  in  t^econd-feet^  of  Deerfield  River  at  Hoosac  Tunnel, 

Mass.,  for  1911-12. 

[Mary  A.  Galbraith,  observer.) 


Aprfl. 

Day. 

April— Continued. 

Day. 

Time. 

Gage 
height. 

Dis- 
charge. 

Thne. 

Gafe 
height. 

Dis- 
charge. 

Time. 

he^t. 

Die. 

charge. 

Time. 

Gace 
height. 

Die- 
diarge. 

1911. 

a.  m. 

Feet. 

aee.-n. 

p.  Wl. 

Feel. 

See.-fl. 

a.m. 

Feet, 

8ee.-fi. 

p.m. 

Feet. 

aee.'ft. 
2,330 

1 

7.50 

2.92 

719 

5.40 

2  78 

620 

16.... 

7.30 

6.78 

4,100 

5.30 

4.58 

2 

7.30 

2.48 

440 

6.30 

258 

495 

17.... 

7.46 

4.38 

2,090 

5.45 

4-08 

1,750 

3 

7.25 

2.4 

398 

6.40 

268 

555 

18 

7.30 

•  3.78 

1,440 

5.26 

8.68 

1  340 

4 

7.20 

218 

300 

5.45 

25 

450 

19.... 

7.50 

3.68 

1,340 

5.50 

8.78 

1,440 

5 

7.50 

2.22 

317 

5.20 

248 

440 

20.... 

7.45 

3.58 

i;260 

5.20 

3.78 

1,440 

6 

7.35 

298 

765 

5.25 

4.08 

2,860 

21 ... . 

7.30 

3.48 

1,160 

6.4S 

8.88 

1,540 

7 

7.30 

6.98 

4.460 

6.46 

6.38 

5,250 

22.... 

7.15 

3.98 

1,640 

5.55 

8.68 

1,340 

8 

7.35 

5.18 

3,160 

5.50 

5.18 

3,160 

23.... 

7.35 

3.78 

1,440 

6.35 

8.58 

1,250 

9 

7.40 

4.48 

2,210 

5.35 

4.28 

1,970 

24.... 

7.50 

3.48 

1,160 

6.00 

8.78 

1,440 

10 

7.20 

3.78 

1,440 

5.15 

3.68 

1,340 

25.... 

7.20 

4.4 

2,110 

5.30 

4.52 

2,250 

11.... 

7.20 

3.28 

1,000 

6.55 

3.58 

1,250 

26.... 

7.20 

4.08 

2,860 

5.25 

4.8 

2,610 

12 

7.50 

3.18 

924 

5.30 

3.38 

1,080 

27.... 

7.15 

6.18 

3,160 

6.16 

5.1 

3,040 

13 

7.15 

3.38 

1,080 

6.35 

3.88 

1,540 

28.... 

7.25 

6.55 

3,720 

6.10 

5.0 

4,310 

14 

7.35 

4.08 

1,750 

5.25 

4.58 

2,330 

29.... 

7.35 

5.58 

3,770 

6.30 

5.8 

4,130 

15 

7.20 

5.08 

4,460 

5.50 

5.58 

3,770 

30.... 

7.45 

5.3 

3,340 

5.20 

4.92 

2,780 
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Oage  height,  in  feet,  and  discharge,  in  second-feet,  of  Deerfield  River  at  Hooioc  Tunnel, 
Mass. ,  for  191 1-1  ti — Continued . 


May. 

June. 

Day. 

Time. 

Gaffe 
height. 

A-^- 

he^t. 

DlB- 

charge. 

Time. 

Gase  1  Di8- 
height.'charge. 

Time. 

hei^t. 

Dis- 
cbarge. 

1911. 
1 

7.30 
7.35 
7.50 
7.15 
7.10 

7.50 
.7.50 
Y50 
7.45 
7.40 

7.45 
7.30 
7.25 
7.36 
7.40 

7.45 
7.35 
7.40 
7.35 
7.30 

7.40 
7.35 
7.35 
7.40 
7.45 

7.30 
7.45 
7.40 
7.35 
7.40 
7.35 

Ftet. 

5.1 

6.8 

4.98 

4.18 

8.78 

8.58 

2.98 

2.98 

2.7 

2.6 

2.22 

2.38 

2.5 

2.3 

2.22 

2.32 

2.1 

2.0 

2.18 

2.3 

2.32 

2.35 

2.18 

2.0 

1.92 

1.98 
2.08 
1.82 
1.78 
1.48 
1.5 

8ee.'fi. 
3,040 
6  150 
2  860 
1  860 
1,440 

1,250 
765 
765 
667 
606 

317 
389 
450 
351 
317 

800 
269 
234 
300 
351 

360 
374 
300 
234 
208 

228 
262 
179 
168 
99 
103 

^6.45 
6.45 
6.45 
6.45 
6.50 

5.50 
6.00 
6.50 
6.45 
6.40 

6.35 
6.55 
6.25 
5.45 
6.45 

6.50 
6.30 
6.30 
6.45 
6.40 

5.30 
6.40 
6.35 
5.30 
6.50 

5.30 
5.35 
6.40 
5.30 
6.35 
5.40 

Feet. 

4.88 
6.98 
4.58 
3.88 
3.68 

3.32 
2.58 
2.08 
2.78 
2.6 

2.35 

2.3 

2.48 

2.28 

2.18 

2.08 

1.98 

1.7 

2.48 

2.32 

2.18 
2.22 
1.98 
2.08 
2.12 

2.22 

1.98 

1.8 

1.5 

1.5 

1.98 

8ee.-fi. 
2,720 
4,460 
2,330 
1,540 
1,340 

1,040 
496 
262 
620 
450 

374 
351 
440 
342 
300 

262 
228 
147 
440 
360 

300 
317 
228 
282 
277 

317 
228 
173 
103 
103 
228 

a.m. 
7.40 
7.35 
7.45 
7.30 
7.30 

7.35 
7.30 
7.30 
7.35 
7.30 

7.45 
7.40 
7.35 
7.35 
7.40 

7.35 
7.20 
7.40 
7.30 
7.30 

7.35 
7.30 
7.30 
7.35 
7.40 

7.30 
7.30 
7.35 
7.30 
7.30 

Feel. 
L7 
2.42 
1.88 
2.08 
1.48 

1.62 
2.22 
8.52 
2.68 
2.58 

2.38 

2.7 

6.08 

4.08 

3.38 

8.28 

2.78 

2.48 

2.3 

2.32 

2.2 
1.9 
1.8 
1.5 
1.3 

1.88 
1.92 
1.95 
1.9 
1.08 

5«^. 

408 
196 
262 
99 

129 
317 
1,200 
665 
495 

389 

667 
3,010 
1,750 
1,080 

1,000 
620 
440 
351 
360 

308 
202 
173 
103 
67 

196 
208 
218 
202 
228 

p.m. 

6.40 
5.45 
6.35 
6.40 

6.30 
6.30 
5.25 
6.30 
6.40 

6.30 
6.30 
5.35 
5.35 
5.35 

6.40 
6.30 
6.30 
6.40 
6.30 

6.30 
6.30 
6.30 
6.40 
6.30 

6.30 
6.30 
6.30 
6.25 
6.30 

Feet. 
2.28 
2.28 
1.95 
1.72 
1.92 

1.68 
3.78 
3.18 
2.62 
2.52 

2.28 
2.88 
4.48 
3.68 
3.28 

2.88 

2.7 

2.42 

2.2 

2.25 

2.1 

2.15 

2.0 

1.85 

1.5 

2.0 
2.4 
2.1 
1.8 
1.5 

^*5?i 

2 

342 

3 

218 

4 

162 

5 

208 

6 

142 

7 

1,440 

8 

020 

9 

518 

10 

461 

11 

342 

12 

090 

13 

2,210 
1,340 

14 

16.: 

1,000 

16 

090 

17 

567 

18 

408 

19 

308 

20 

330 

21               

260 

22 

288 

23 

234 

24 

188 

26 

103 

26 

234 

27 

398 

28 

260 

29 

173 

30 

103 

31 

July. 

August. 

Day. 

Time. 

Gage 
height. 

DI»- 
charge. 

Time. 

Gage 
heigit. 

Dis- 
charge. 

Time. 

Gage 
height. 

Dis- 
charge. 

Time. 

height. 

Dis- 
charge. 

1911. 

a.m, 
7.30 
7.40 
7.35 
7.40 
7.30 

7.30 
7.35 
7.30 
7.40 
7.30 

7.35 
7.30 
7.35 
7.35 
7.30 

7.40 
7.40 
7.30 
7.30 
7.30 

7.30 
7.30 
7.40 
7.30 
7.30 

7.35 
7.30 
7.30 
7.  .35 
7.40 
7.30 

Feet. 
1.5 
1.7 
1.3 
1.8 
1.0 

1.42 

1.0 

1.05 

1.0 

1.0 

1.55 

1.0 

1.3 

1.1 

1.02 

1.0 

1.02 

1.6 

1.42 

1.4 

1.0 

1.45 

1.0 

1.1 

1.5 

2.1 

1.5 

1.42 

1.52 

1.22 

1.8 

147 
67 

173 
28 

88 
28 
34 
28 
28 

114 

28 
67 
39 
30 

103 

88 
84 

28 
94 
28 
39 
103 

269 
103 

88 
107 

65 
173 

p.m. 
6.30 
5.45 
4.00 
6.40 
5.30 

6.30 
5.35 
6.30 
5.35 
5.40 

5.35 
6.40 
5.35 
5.30 
6.30 

5.30 
5.30 
5.30 
5.30 
5.35 

6.40 
5.35 
6.30 
6.30 
5.30 

5.30 
5.30 
5.30 
5.30 
5.30 
5.30 

1.52 

1.1 

1.7 

1.2 

1.5 

1.52 

1.48 

1.4 

1.3 

1.45 

1.3 

1.5 

.9 

1.65 
1.62 

1.2 
1.0 
1.2 
1.02 
1.4 

1.2 
1.2 
1.0 
1.5 
2.6 

2.3 
1.5 
1.5 
2.3 
2.1 
2.0 

39 
147 

52 
103 

107 
99 
84 
67 
94 

67 
103 

19 
136 
107 

52 
28 
52 
30 
84 

52 
52 
28 
103 
506 

351 
103 
103 
351 
269 
234 

a.m, 
7.30 
7.30 
7.35 
7.35 
7.30 

7.30 
7.30 
7.30 
7.30 
7.30 

7.30 
7.30 
7.30 
7.30 
7.30 

7.30 
7.30 
7.30 
7.30 
7.45 

7.30 
7.30 
7.30 
7.30 
7.30 

7.45 
7.30 
7.30 
7.30 
7.30 
7.30 

Feet. 
1.35 
1.45 
1.35 
1.45 
1.25 

.95 
1.25 
1.28 
1.65 
1.32 

1.25 
1.38 
1.25 
.95 
1.05 

2.15 

1.75 

1.45 

1.4 

1.68 

1.1 
1.52 
.95 
1.35 
1.45 

1.3 

1.85 

1.46 

4.95 

3.08 

2.45 

94 
76 
94 
60 

24 

60 
64 
136 
70 

60 
81 
60 
24 
34 

288 
160 
94 
84 
142 

39 
107 
24 
76 
94 

67 
188 

94 

2,820 

844 

424 

p.  in. 

6.35 
5.30 
5.35 
5.30 
6.30 

5.30 
5.30 
5.30 
5.30 
5.40 

5.30 
6.30 
5.30 
5.30 
5.30 

6.30 
6.30 
5.30 
5.30 
5.30 

6.30 
5.30 
5.30 
6.30 
6.30 

5.30 
5.30 
5.30 
6.30 
5.30 
6.30 

F^et. 
1.35 
1.32 
1.3 
1.35 
1.15 

1.05 

1.35 

1.25 

1.4 

1.35 

1.15 
1.38 
1.45 
1.35 
.95 

1.95 
1.4 
1.45 
2.15 
1.42 

1.82 
1.38 
1.38 
.95 
1.5 

1.9 
1.45 
1.85 
3.95 
2.65 
2.38 

Sec.^ 

2 

70 

3 

G7 

4 

76 

5 

46 

6 

34 

7 

76 

8 

60 

9 

84 

10 

76 

11 

40 

12 

81 

13 

04 

70 

14 

15 

24 

16 

218 

17 

84 

04 

288 

88 

179 
81 
81 
24 

103 

202 
04 
188 
1,610 
530 
380 

18 

19 

20 

21 

22 

23 

24 

25 '. 

26 

27 

28 

29 

30 

31 
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Gage  height,  in  feel,  and  ditcharge,  in  geeond-feeLof  Deerfield  River  at  Hoosae  Tunnel, 
MasB.,for  JPii-/^— Continued. 


September. 

October. 

Day. 

•nme. 

hei^. 

Die- 
cbaige. 

Time. 

he^t. 

Dls. 
charge. 

Time. 

Oaee 
height. 

Di». 
charge. 

Time. 

Gage 
heii^t. 

charge. 

1911. 
1 

a.  111. 
7.30 
7.30 
7.40 
7.30 
7.30 

7.30 
7.30 
7.30 
7.30 
7.30 

7.30- 
7.30 
7.30 
7.30 
7.30 

7.30 
7.30 
7.30 
7.30 
7.30 

7.30 
7.30 
7.30 
7.45 
7.30 

7.30 
7.30 
7.30 
7.30 
7.30 

2.12 

1.92 

2.0 

2.4 

1.06 

2.0 
3.2 
2.65 
3.15 
4.55 

3.3 

2.55 

3.4 

2.05 

1.66 

3.06 
2.75 
2.3 
2.06 
2.12 

2.16 

2.2 

2.6 

3.1 

2.5 

2.3 
2.15 
2.4 
2.3 

3.75 

208 
234 

398 
218 

234 
940 
536 
900 
2,200 

1,020 
478 
398 
252 
130 

820 

eoo 

361 
252 
277 

288 
308 
606 
260 
450 

361 
288 
308 
861 
1,410 

p.  til. 
5.30 
6.30 
5.30 
5.30 
5.30 

5.30 
6.30 
5.30 
6.30 
5.30 

5.30 
6.30 
6.30 
6.30 
5.30 

6.30 
5.30 
6.30 
5.30 
5.30 

6.30 
5.30 
5.30 
6.30 
6.30 

6.30 
6.30 
5.30 
5.30 
5.30 

Ftet. 
2.3 

1.75 
2.6 
2.26 
2.16 

3.26 
2.86 
3.45 
6.75 
3.8 

2.9 

2.45 

2.26 

2.12 

2.45 

2.95 
2.46 
2.16 
2.2 
1.86 

1.75 
2.56 
3.45 
2.56 
2.35 

2.15 
2.08 
2.42 
2.6 
3.35 

5«^. 

160 
506 
330 
288 

980 

668 

1,140 

4,040 

i;460 

704 
424 
880 
277 
434 

742 
424 
288 
308 
188 

160 
478 
424 
478 
374 

288 
262 
408 
506 
1,060 

a.m. 
7.30 
7.30 
7.30 
7.30 
7.30 

8.00 
8.00 
7.00 
8.00 
8.00 

8.00 
8.00 
8.00 
8.00 
7.00 

8.00 
8.00 
8.00 
8.00 
8.00 

8.00 
7.00 
8.00 
8.00 
8.00 

8.00 
8.00 
8.00 
7.00 
8.00 
8.00 

Ftet. 
2.9 
4.06 
3.45 
2.85 
4.4 

8.32 

8.1 

3.36 

8.3 

3.18 

2.82 

2.58 

2.4 

3.28 

2.3 

3.13 

3.1 

3.28 

7.45 

5.5 

4.3 

5.38 
6.28 
4.3 
3.65 

8.3 

3.93 

3.75 

3.65 

2.5 

2.48 

1,720 

1,140 

668 

2,110 

1,040 

860 

1,060 

1,020 

024 

647 
496 
308 
342 
351 

277 

369 

843 

7,650 

8,640 

1,900 
3,460 
8,310 
1,900 
1,320 

940 

719 
600 
636 
450 
440 

p.m. 
5.40 
5.30 
5.30 
6.30 
4.00 

4.00 
4.00 
3.30 
4.00 
4.00 

4.00 
4.00 
4.00 
4.00 
2.30 

4.00 
4.00 
4.00 
4.00 
4.00 

4.00 
8.00 
4.00 
4.00 
4.00 

4.00 
4.00 
4.00 
8.00 
4.00 
4.00 

Feet. 
2.82 
3.85 
8.25 
4.95 
8.92 

3.2 
3.12 
8.28 
3.22 
8.05 

3.78 

3.6 

2.45 

2.22 

3.32 

2.25 

3.12 

6.3 

6.76 

4.98 

4.35 

4.98 

5.1 

4.1 

8.42 

8.18 

2.9 

2.72 

2.6 

2.48 

2.65 

^"ii 

2 

''S8 

3 

4 

2,820 
1,580 

940 

5 

0 

7 

876 

8 

1,000 
956 

9 

10 

820 

11 

630 

12 

506 

13 

434 

817 

14 

15 

360 

330 

277 

8,340 

6,040 

2,860 

2,060 
2,860 
8,040 
1,770 
1,120 

934 

16 

17 

18 

19 

ao 

21 

22 

23 

24 

25 

28 

27 

704 

28 

.    580 
606 

29 

30 

440 
536 

31 

November. 

December. 

Day. 

Time. 

he^t. 

Difl. 
charge. 

Time. 

Gage 
helSht. 

Dis- 
charge. 

Time. 

Gage 
height. 

Dis- 
charge. 

Time. 

he^t. 

Die- 
charge. 

1911. 
1 

a.m. 
8.00 
8.00 
8.00 
8.00 
7.00 

8.00 
8.00 
8.00 
8.00 
8.00 

8.00 
7.00 
8.00 
8.00 
8.00 

8.00 
8.00 
8.00 
7.00 
8.00 

8.00 
8.00 
8.00 
&00 
8.00 

7.00 
8.00 
8.00 
8.00 
8.00 

Ftet. 
3.35 
8.0 
3.6 
2.72 
2.28 

2.38 

3.2 

3.66 

3.1 

2.88 

8.06 

2.06 

8.88 

8.1 

2.08 

2.68 

2.68 

2.85 

4.2 

3.5 

3.22 

2.82 

2.5 

2.78 

2.76 

2.5 

2.32 

2.48 

4.96 

8.72 

8ec.-n. 

1,0«) 
780 
606 
680 
342 

389 
940 
1,220 
860 
690 

820 
742 
1,640 
80O 
766 

556 

496 

668 

1,880 

1,180 

966 
647 
450 
620 
600 

450 

360 

440 

2,820 

1,380 

p.m. 
4.00 
4.00 
4.00 
4.00 
3.00 

4.00 
4.00 
4.00 
4.00 
4.00 

4.00 
3.00 
4.00 
4.00 
4.00 

4.00 
4.00 
4.00 
3.00 
4.00 

4.00 
4.00 
4.00 
4.00 
4.00 

3.00 
4.00 
4.00 
4.00 
4.00 

Ftet, 
3.2 
2.88 
2.62 
2.6 
2.4 

2.6 
3.25 
8.42 
3.0 
2.98 

3.06 

2.7 

3.42 

3.05 

2.96 

2.8 
2.48 
4.25 
8.9 
8.45 

2.9 
2.72 
2.56 
2.82 
2.7 

2.42 
2.38 
2.42 
'  4.5 
8.58 

600 
518 
506 
396 

460 
980 
1,120 
780 
766 

844 
567 
1,120 
820 
742 

633 

440 
1,040 
1,560 
1,140 

704 
680 
478 
647 
667 

408 

380 

408 

2,230 

1,250 

a.m. 
8.00 
8.00 
7.00 
8.00 
8.00 

8.00 
8.00 
8.00 
8.00 
7.00 

8.00 
8.00 
8.00 
8.00 
8.00 

8.00 
7.30 
8.00 
8.00 
8.00 

8.00 
8.00 
8.00 
7.00 
7.00 

7.00 
7.00 
7.00 
8.00 
8.00 
7.00 

Fttt. 
8.25 
2.9 
2.62 
2.32 
2.23 

2.35 
2.35 
2.45 
2.15 
3.4 

2.42 
2.8 
3.08 
3.0 
2.85 

2.85 

3.6 

8.38 

2.65 

2.4 

2.22 

2.6 

4.2 

4.65 

4.0 

3.6 

4.0 

3.5 

2.32 

2.45 

2.5 

704 
618 
360 
317 

874 
374 
424 

288 
308 

406 
633 

844 
780 
668 

668 

1,270 

1,080 

536 

308 

317 

450 

1,8S0 

2,420 

1,660 

1,270 

1,660 

1,180 

360 

424 

450 

p.m. 
4.00 
4.00 
8.00 
4.00 
4.00 

4.00 
4.00 
4.00 
4.00 
3.00 

4.00 
4.00 
4.00 
4.00 
4.00 

4.00 
8.00 
4.00 
4.00 
4.00 

4.00 
4.00 
4.00 
12.20 
1.10 

12.45 
1.10 
1.10 
4.00 
4.00 
8.00 

Feet. 
8.0 
2.05 
2.5 
2.3 
2.18 

.2.15 
2.28 
2.38 
2.35 
2.45 

2.28 
2.05 
8.12 
2.05 
2.88 

2.06 

8.8 

8.2 

2.7 

2.3 

2.38 

2.65 

6.25 

4.5 

3.0 

8.5 

3.6 

8.4 

2.3 

2.52 

2.35 

^ik 

2 

743 

3 

450 
351 
300 

388 

4        

5 

6          

7 

342 

389 

8 

9 

374 

10    

424 

343 

742 

11 

12 

13 

14 

742 

15 

600 

785 

1,460 

940 

567 

16 

17     

18 

19     

ao 

351 

880 

478 

4,900 

2,230 

1,560 

1,180 

1,270 

1,100 

361 

461 

874 

21 

22     

23 

24 

25 

26 

27            

28 

29 

30 

31 
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SURFACE  WATEB  SUPPLY,  1912,  PART  I. 


Chge  height,  in  feet,  arid  diaduxrge,  in  Hoond-feet.of  Deerfield  River  at  Hoopoe  TStrmel, 
Mim.yfor  iPil-iJf — Contmued. 


February. 

Day. 

Time. 

heii^t. 

Dl». 
charge. 

Time. 

Oa^e 
hei^t. 

Dis- 
charge. 

Time. 

^.^X 

Dis- 
charge. 

Time. 

he^. 

diarge. 

1912. 
1 

a.m. 
8.00 
8.00 
8.00 
8.00 
8.00 

Feet. 
2.45 
2.3 
2.35 
2.22 
2.12 

351 
374 
317 
277 

p.W. 
4.00 
4.00 
4.00 
4.00 
4.00 

Fut. 
2.48 
2.32 
2.32 
2.2 
2.28 

360 
360 
306 
342 

a.m. 

FtA. 

5«.-/l. 

V.m. 

Fett. 

See.-A. 

2 

3 

4 

5 



6 

7 

8 

10.00 

2.7 

144 

9 

10 

11 

12 

13 

14 

2.00 

2.85 

160 

15 

8.00 

3.00 
3.00 
8.00 
3.00 
3.00 

8.00 
8.00 
3.00 
3.00 
3.00 

3.00 
3.00 
3.00 
3.00 

3.36 

8.3 

3.15 

3.0 

3.1 

2.9 

2.85 
3.4 
3.45 
3.66 
8.65 

3.5 
3.55 
8.5 
3.65 

254 

16 

240 

17 

207 

18 

10.00 

3.15 

207 

5.00 
2.00 
12.00 

2.85 
3.25 
4.3 

160 
228 
690 

ISO 

19 

197 

20 

8.00 
8.00 

3.7 
4.0 

372 
513 

166 

21 

100 

22 

267 

23 

282 

24 

352 

25 

10.00 

3.5 

298 

316 

90 

298 

27 

10.00 

3.4 

287 

316 

28 

29S 

29 

316 

80 

31 

J 1 1 

1 1 

March. 

Aprfl. 

Day. 

Time. 

he^t. 

Dia- 
charge. 

Time. 

he^t. 

Dis. 
charge. 

Time. 

Gaee 
height. 

Die- 
charge. 

Time. 

Gate 
height. 

Dis- 
charge. 

1912. 
1 

a.m. 

Fett. 

Sec.-fi. 

p.m. 
3.00 
3.00 
3.00 
3.00 
3.00 

3.00 
3.00 
3.00 
3.00 
3.00 

3.00 
3.00 
3.00 
3.00 
3.00 

3.00 
3.00 
3.00 
3.00 
3.00 

3.00 
3.00 
3.00 
8.00 
3.00 

6.00 
5.00 
6.00 
5.00 
5.00 
6.30 

Feet. 

3.4 

3.45 

3.42 

3.45 

3.2 

2.82 

2.4 

2.52 

2.62 

3.3 

3.12 

2.52 

3.6 

4.2 

4.6 

4.9 

4.1 

4.25 

4.3 

5.0 

3.8 
3.25 
2.75 
2.8 
2.45 

2.6 

2.4 

2.65 

4.2 

4.35 

4.3 

282 
273 
282 
217 

156 
120 
129 
137 
240 

201 
129 
333 
627 
903 

2,750 
1,770 
1,940 
1,990 
2,890 

1,460 
980 
600 
633 
424 

606 

398 

536 

1,880 

2,060 

1,990 

a.  m. 
7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.30 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

Feel. 
5.6 
4.8 
4.5 
3.5 
3.3 

5.4 
6.1 
6.9 
5.9 
4.2 

3.78 

3.65 

3.7 

3.9 

4.28 

5.6 

6.3 

5.3 

5.25 

4.4 

4.0 

4.32 

5.3 

4.7 

3.5 

3.8 

3.8 

3.65 

8.5 

3.3 

8ec.-Ji. 
3,8d0 
2,610 
2,230 
1,130 
1,090 

3,490 
4,690 
6,370 
4,310 
1,880 

1,440 
1  320 
1,860 
1,560 
1,970 

3.800 
5,090 
3,340 
3,200 
2,110 

1,660 
2,010 
3,340 
2,480 
1,180 

1,460 
1,460 
1,320 
1,180 
1,020 

p.m. 
5.00 
5.00 
5.00 
5.00 
5.00 

5.00 
6.00 
5.00 
5.00 
5.30 

5.30 
5.00 
6.30 
5.00 
5.00 

5.00 
6.00 
6.00 
5.00 
6.00 

6.00 
6.00 
6.00 
6.00 
3.00 

6.00 
5.00 
6.00 
5.00 
5.00 

FeH. 
6.4 
6.0 
4.1 
3.1 
3.7 

6.4 

7.6 

4.82 

4.82 

4.06 

8.8 
3.4 
3.8 
4.4 
4.5 

6.75 

6.0 

5.3 

4.95 

4.3 

3.9 

4.5 

6.1 

4.68 

3.7 

3.6 

3.58 

3.6 

3.4 

3.25 

Sec.-ft' 

3,490 

2,890 

1,770 

860 

2 

3 

4 

6 

1,3«0 

5,290 
8,010 
2610 
2,640 
1,720 

1,460 
1,100 

6 

7 

8 

8.00 
8.00 
8.00 

8.00 
8.00 
8.00 
8.00 
8.00 

8.00 
8.00 
8.00 
8.00 
8.00 

8.00 
8.00 
8.00 
7.00 
8.00 

8.00 
7.00 
7.00 
7.00 
7.00 
7.00 

2.5 
2.7 
2.95 

2.6 
2.8 
3.5 
4.4 
4.1 

5.7 
4.28 
4.0 
4.2 
4.6 

4.1 

3.45 

2.95 

2.68 

2.62 

2.22 

2.5 

2.35 

2.78 

4.6 

4.05 

136 
144 
173 

135 
154 
298 

757 
568 

3,960 
1,970 
1,660 
l,fi80 
2,350 

1,770 

1,140 

742 

495 

518 

317 
450 
374 
620 
2,350 
1,720 

9 

10 

11 

12 

13 

1,460 
2,110 
2,230 

6,040 
4,600 
3,340 
2,820 
1,990 

1,560 
2,230 
3,040 
2,450 
1.360 

1,270 
1,250 
1,270 
1,100 
980 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

28 

27 

28 

29 

30 

31 

1 
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Gaffe  height,  in  feet,  and  dMuarge,  in  aeeond-feeLof  Deerfield  River  at  Hooeae  Tunnel, 
Mat.,  for  i9ii-if— Continued. 


Mar. 

June. 

Day. 

Time. 

i^t 

Dis- 
diarga. 

TimA. 

hS^t. 

Dia- 
diarge. 

Time. 

Qacel  Dla- 
height,  charge. 

«~.hSg5. 

Dla- 
charge. 

1912. 

a.  m. 
7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 
7.00 

Feet. 

3.15 

8.1 

2.8 

2.8 

2.1 

8.22 

8.0 

8.2 

8.0 

2.85 

2.8 
2.6 
2.7 
3.4 
2.9 

2.7 

5.8 

4.35 

3.45 

3.1 

3.3 
3.9 
3.5 
3.1 
3.2 

2.8 

2.65 

2.4 

2.3 

6.8 

5.0 

860 
633 
506 

369 

966 
1,270 
940 
780 
668 

633 
460 
567 
1,100 
704 

667 
4,130 
3060 
1,140 

860 

1,090 

1,660 

1,180 

860 

940 

633 
636 
898 
361 
4,130 
2,890 

5.00 
5.00 
5.00 
5.00 

6.00 
5.00 
6.00 
6.00 
6.00 

6.00 
5.00 
6.00 
6.00 
5.00 

6.00 
6.00 
6.00 
6.00 
6.00 

7.00 
6.30 
7.00 
6.30 
5.00 

6.30 
6.00 
6.00 
6.00 
6.00 
6.00 

F^et, 

3.3 

3.0 

2.72 

3.3 

2.6 

3.8 

8.42 

3.0 

3.3 

3.0 

2.76 

2.6 

3.0 

3.1 

2.88 

2.7 

5.6 

3.86 

8.26 

3.06 

8.36 

8.6 

8.3 

3.3 

3.0 

2.7 

2.68 

2.6 

2.6 

5.8 

4.8 

Secjf. 

i,(no 

780 
580 
351 
506 

1,460 
1,120 

780 
1,020 

780 

600 
606 
780 
860 
600 

667 

3,800 

1,610 

080 

820 

980 
1,270 

940 
1,020 

780 

567 
495 
506 
450 
4,130 
3,610 

a.m. 
7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

Feet. 
4.68 
3.4 
6.8 
4.1 
3.83 

8.3 
3.8 
3.4 
2.6 
2.6 

2.7 

2.32 

1.96 

2.0 

1.68 

1.9 

1.83 

1.8 

1.78 

1.4 

1.6 

1.35 

1.0 

1.28 

1.3 

1.3 

1.28 

1.32 

1.16 

1.0 

8ec.-Jl. 
2,4^ 
1,100 
6,150 
1,770 
1,480 

1,020 

1,460 

1  100 

460 

606 

667 
860 
218 
334 
142 

202 
179 
173 
168 
84 

103 
76 
28 
64 
67 

67 
64 
70 
46 
28 

p.tn. 
6.00 
6.00 
6.00 
6.00 
6.00 

5.00 
5.00 
6.00 
6.00 
6.00 

5.00 
5.00 
6.00 
6.00 
6.00 

5.00 
5.00 
5.00 
5.00 
5.00 

6.00 
5.00 
5.00 
5.00 
5.00 

5.00 
6.00 
5.00 
5.00 
6.00 

Feet. 
3.7 
3.15 
5.0 
8.75 
3.6 

3.9 

8.75 

3.3 

2.8 

2.68 

2.95 
2.23 
2.18 
.85 
1.75 

1.75 
2.25 
1.8 
1.8 
1.62 

1.4 

1.5 

1.65 

1.6 

1.4 

1.33 
1.45 
1.3 
1.28 
1.03 

^T& 

2 

'ooo 

2,800 
1,410 
1,270 

1,660 

1,410 

1,090 

633 

495 

424 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

321 

13 

300 
188 
160 

160 
330 
173 
173 
129 

84 

14 

15 

18 

17 

18 '. 

19    

X 

21 

22 

108 
136 

23 

M 

103 

25 

84 

28 

72 
94 

27 

38 

62 

29    

64 
30 

30 

31 

July. 

August. 

Day. 

TfaM. 

Doi^ni.  cnai^c 

Time. 

heiStt 

Dla. 
cfaarga. 

Time. 

he£&. 

Dia- 
charge. 

Time. 

hei^t. 

Dia- 
charge. 

1912. 
1 

a.  m. 
7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 
7.00 

FUt. 
1.25 
1.23 
1.1 
1.35 
.9 

.8 
.68 
L78 
1.45 
1.85 

1.8 

1.4 

1.28 

1.4 

L7 

1.8 

1.4 

1.2 

2.45 

1.9 

K6 

1.7 

1.6 

1.48 

1.35 

1.88 

1.3 
1.1 

.8 

.7 
1.3 

65 
89 
76 
19 

12 
6 
168 
94 
76 

67 
84 
64 
84 
147 

178 

84 

62 

424 

203 

124 
147 
124 
99 

78 

81 

67 
39 
12 

7 
67 

p.m. 
5.00 
5.00 
5.00 
6.00 
5.00 

5.00 
6.00 
6.00 
6.00 
5.00 

6.00 
6.00 
6.00 
6.00 
6.00 

6.00 
6.00 
6.00 
6.00 
6.00 

6.00 
6.00 
5.00 
6.00 
6.00 

5.00 
5.00 
5.00 
6.00 
6.00 
6.00 

Feet. 
1.48 
1.88 
1.4 
.72 
.8 

.7 
1.8 
1.65 
1.4 
1.8 
1.4 
1.2 
1.6 
1.1 
1.9 
1.6 
1.36 
1.7 
2.0 
1.78 

1.2 

2.1 

1.45 

1.5 

1.28 

1.46 
1.38 
.9 
.8 
1.0 
1.4 

SeC'fi. 
81 

1 

12 

7 
173 
114 

84 
67 

84 
52 

103 
39 

202 

124 

76 

147 

234 

168 

52 

200 
94 

103 
64 

94 

81 
19 
12 
28 
84 

a.m, 
7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 
f.OO 

Feet. 
1.8 
1.18 
.9 
1.0 
1.7 

1.52 
1.3 
.8 
.9 
.8 

1.15 

2.3 

1.9 

1.68 

1.28 

1.85 

i:l 

2.1 
2.3 

1.86 
1.43 
1.3 
2.5 
2.0 
2.5 
2.66 
1.8 
1.9 
1.98 
.9 

5*^. 

49 

19 

28 

147 

107 
67 
12 
10 
12 

46 
851 
902 
142 

64 

76 

12 

62 

369 

808 

188 
00 
67 
450 
234 

450 
478 
173 
202 
228 
19 

p.m. 
6.00 
6.00 
6.00 
6.00 
6.00 

6.00 
6.00 
5.00 
5.00 
6.00 

5.30 
5.00 
5.00 
5.00 
6w00 
6.00 
5.00 
5.00 
6.00 
6.00 

6.00 
6.00 
6.00 
6.00 
6.00 

5.00 
6.00 
6.00 
6.00 
5.00 
5.00 

Feet. 

1.35 
.9 
.78 
.8 

1.1 

1.5 
1.2 
1.0 
1.06 
L05 

2.8 
2.26 
1.75 
1.65 
1.4 

1.0 
1.0 
1.0 
2.0 
2.1 

1.78 

1.5 

2.1 

2.35 

2.05 

2.48 
1.9 
1.9 
2.0 
1.75 
1.35 

5«..g. 

2 

19 
11 

8    

4 

12 

5 

89 
103 

8 

7 

8 

52 
28 

9 

34 

10 

84 

11     

633 

12 

13 

330 
160 

14 

114 

15 

84 

16 

28 

17 

18 

28 
28 

19 

234 

20 

260 

21 

22 

168 
103 

23       

269 

24 

374 

25 

252 

26 

440 

27 

202 

28 

29 

202 
234' 

30 

160 

31 

70 

29761*»— war  321—14 
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SUBFAOE  WATBE  SUPPLY,  1912,  PABT  I. 


Qage  height,  xn/eet^  and  discharge,  tn  second-feet,  of  Deerfield  River  at  Hoosae  TSmnel, 
Mass.,  for  iWi-ij?— Continued. 


Septmnibor. 

October. 

Day. 

Time. 

^.. 

Die- 
dierge. 

Time. 

hed^. 

Die- 
diarge. 

Time. 

he^t. 

Dis- 
charge. 

Thne. 

hdS^t. 

1912. 
1 

a.m. 
7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

Ttet. 
1.28 
1.38 
1.48 
2.48 
1.96 

1.86 
1.9 
1.6 
1.6 
1.56 

1.3 

1.0 

1.2 

1.18 

1.0 

1.8 
2.6 
2.1 
1.8 
1.6 

1.9 

2.08 

1.9 

1.82 

1.66 

1.36 
1.3 
1.6 
1.1 

2.1 

81 
99 
440 
228 

188 
202 
103 
124 
114 

67 
28 
62 
49 
28 

173 
606 
260 
173 
103 

202 
252 
202 
179 
136 

76 
67 

103 
39 

260 

p.m. 
5.00 
6.00 
5.00 
5.00 
5.00 

6.00 
5.00 
5.00 
6.00 
5.00 

5.00 
5.00 
6.00 
6.00 
6.00 

6.00 
6.00 
5.00 
5.00 
6.00 

5.00 
6.00 
5.00 
6.00 
r5.00 

6.00 
6.00 
6.00 
5.00 
6.00 

Ftet. 
1.1 
1.55 
1.48 
2.1 

'  1.86 

1.98 
1.85 
1.45 
1.48 
1.46 

1.38 
1.36 
1.0 
1.25 

.8 

8.45 
2.45 
1.85 
1.78 
1.66 

2.1 

2.0 

1.85 

1.78 

1.5 

1.48 

1.1 

1.35 

1.18 

2.0 

114 

99 

260 

188 

228 
188 
94 
99 

94 

81 
76 
28 
60 
13 

1,140 
424 
188 
188 
136 

269 
234 
188 
168 
103 
90 
39 
76 
49 
234 

a.m. 
7.00 
7.00 
7-00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.60 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
0.30 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 
7.00 

FteL 
2.2 
2.0 
2.1 
1.05 
1.83 

1.7 

1.65 

1.6 

1.4 

1.35 

1.75 

3.7 

3.4 

3.33 

3.23 

1.86 
1.76 
1.8 
1.86 
3.1 

2.15 
2.1 
1.5 
10.7 
6ul 

6.35 

6.3 

8.4 

8.0 

3.8 

1.5 

234 
260 
218 
179 

147 
136 
124 
84 
76 

160 
667 
398 
860 
817 

188 
160 
173 
188 
260 

288 

260 

103 

17,250 

4,600 

8,260 

3,190 

1,100 

780 

633 

103 

p.m. 
5.00 
5.00 
5.00 
5.00 
6.00 

5.00 
5.00 
5.00 
5.00 
5.00 

6.00 
5.00 
6.00 
5.00 
5.00 

5.00 
5.00 
6.00 
5.00 
,5.00 

6.00 
6.00 
5.00 
5.00 
5.00 

6.00 
5.00 
5.00 
5.00 
5.00 
5.00 

FeA. 
3.1 
2.2 
2.0 
2.0 
1.8 

1.78 
1.45 
1.48 
1.65 
1.5 

3.5 

3.66 

3.5 

3.3 

3.0 

1.68 

L7 

1.82 

2.6 

3.0 

3.1 

1.86 

6u5 

7.7 

6.5 

4.55 

4.5 

8.3 

2.0 

2.0 

2.3 

^^ 

2 

308 

t 

234 

4 

234 

6 

173 

0 

168 

7 

91 

8 

99 

9 

136 

10 

103 

11 

450 

12 

536 

13 

450 

14 

308 

16 

234 

le 

142 

17 

147 

18 

179 

19 

450 

ao 

234 

21 

260 

22 

188 

28 

6,500 
8,250 

24 

26 

1:640 

3,200 

2;  230 

940 

26 

27 

28 

29 

704 

80 

234 

81 

351 

Noyember. 

Dooember. 

Ti»7. 

Time. 

bdSS^t. 

Die- 
diaige. 

Time. 

he^t. 

Di». 
charge. 

Time. 

Gage 
height. 

Dis- 
diarge. 

Time. 

helS^t. 

Dis- 
charge. 

1913. 

a.m. 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

Ftet. 
2.6 
3.6 
2.7 
2.4 
2.4 

2.3 
2.6 
6.6 
3.9 
8.35 

2.9 

2.0 

2.62 

4.1 

3.0 

2.68 

2.9 

2.76 

2.45 

3.46 

2.4 

2.48 

2.46 

3.2 

2.42 

2.26 

2.2 

2.15 

2.1 

2.06 

506 
1,180 
667 
398 
398 

851 

450 

3,800 

1,560 

1,060 

704 
506 
461 
1,770 
780 

496 
704 
600 
424 
424 

398 
440 
424 
308 
408 

330 
308 
288 
269 
252 

p.m. 
6.00 
5.00 
6.00 
5.00 
6.00 

(r.oo 

5.00 
6.00 
5.00 
5.00 

5.00 
6.00 
5.00 
5.00 
5.00 

5.00 
5.00 
5.00 
5.00 
5.00 

5.00 
6.00 
6.00 
5.00 
4.30 

4.30 
4.30 
4.30 
4.30 
4.30 

Fut. 

2.9 

3.0 

2.5 

2.35 

2.35 

2.4 

2.6 

4.46 

3.6 

3.0 

2.8 
2.5 
3.0 
3.7 
2.7 

3.0 

2.8 

2.68 

2.5 

2.48 

2.5 

2.45 

2.33 

2.3 

2.3 

2.2 

2.1 

2.1 

2.15 

2.0 

704 
780 
450 
374 
374 

398 

506 

2,170 

1,270 

780 

633 
450 
780 
1.360 
567 
780 
633 
556 
450 
440 

450 
424 
360 
351 
851 

308 
269 
269 
288 
234 

a.m. 
7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.30 
7.30 
7.30 

7.30 
7.30 
7.30 
7.30 
8.00 

8.00 
8.00 
8.00 
8.00 
8.00 

8.00 
8.00 
8.00 
8.00 
8.00 

8.00 
8.00 
8.00 
8.00 
8.00 
8.00 

Fut. 

3.1 

3.3 

5.83 

4.1 

3.3 

3.6 

3.53 

8.5 

3.1 

3.8 

2.56 

2.45 

2.35 

2.3 

3.3 

3.4 
3.3 
1.9 
3.0 
8.1 

3.85 

3.4 

3.45 

3.3 

3.2 

3.2 

2.1 

2.15 

2.3 

2.35 

4.3 

*1bf 

851 
4,170 
1,770 
1,020 

1,180 
1200 
1,180 
860 
633 
478 
424 
874 
351 
308 

389 
851 
203 
334 
860 

668 
398 
434 
351 
308 

308 
369 
388 
851 
374 
1,990 

4.30 
4.30 
4.30 
4.30 

4.80 
4.30 
4.30 
4.30 
4.30 

4.30 
4.30 
4.30 
4.30 
4.30 

4.30 
4.30 
4.30 
4.30 
4.30 

4.30 
4.30 
4.30 
4.30 
4.30 

4.30 
4.30 
4.30 
4.30 
4.30 
4.30 

2.2 
3.75 
v4.6 
3.6 
3.1 

3.45 

3.4 

3.25 

2.9 

2.6 

2.73 

3.5 

3.3 

3.4 

3.1 

3.36 

3.1 

1.86 

3.5 

3.0 

i:S. 

2.3 

2.26 

2.18 

2.33 

3.3 

3.3 

3.18 

3.0 

3.8 

""^ 

2 

600 

3 

3.230 

4 

1.270 
860 

6 

e 

1,140 

7 

1,100 

8 

980 

0 

704 

10 

606 

11 

580 

12 

450 

18 

351 

14 

398 

16 

269 

16 

374 

17 

269 

18 

188 

19 

1,180 
780 

506 

20 

21 

22 

374 
351 
330 
300 

28 

24 

26 

26 

317 

27 

351 

28 

308 

29 

300 

30 

780 
1,460 

31 

yoTC.— Relation  of 


aDd  Jan.  6 


delation  of  gage  height  to  discharge  affected  by  ice  during  Januarv,  Febniarv.and  Ifarch.  1911, 
to  about  Mar.  13, 1913.    Daily  discharge  determined  from  a  fairly  well-defined  rating  curve. 
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DBSBFIELD  BITBB  AT  6HELBURNE  FALLS^   MASS. 

Location. — ^At  the  plant  of  the  Greenfield  Electric  Lig^t  &  Power  Co.  at  Shelbume 
Falb. 

Beoords  aTailaUe.— June  1, 1907,  to  December  31, 1912. 

Drainagre  area.— 501  square  miles. 

Dam  and  power  plant.— The  dam  is  of  concrete,  of  ogee  section,  and  is  similar  in 
form  to  one  that  has  been  rated.  The  height  of  the  dam  was  increased  3  feet  in 
the  fall  of  1908.  Two  units  are  now  installed.  Ratings  of  one  of  these  units  have 
been  made  by  the  Survey  for  use  in  conjunction  with  the  Holyoke  ratings  of  the 
wheels. 

Compatations  of  diaeharge. — ^The  flow  through  the  wheels  is  computed  from  the 
gate  openings  and  from  power  readings  made  at  half-hour  intervals.  The  hei^t 
of  water  on  the  dam,  in  the  fore  bay,  in  the  tailrace,  and  at  the  wasteways  is  read 
three  timee  daily.    The  total  electrical  output  is  measured  twice  a  day. 

Aoooracy. — Owing  to  the  extreme  care  with  which  the  readings  are  made,  winter 
and  8ummer,the  records  at  this  station  are  considered  good,  particularly  so  since 
the  dam  was  raised  in  1908. 

Cooperation.— Records  fumidied  by  H.  E.  Barrows,  Boston,  Mass. 

Daily  di$diarg€y  in  ucand-feet,  of  DeerflM  River  at  Shdbume  FaUsy  Man,^  far  191 1. 


Day. 


Jan. 


Fob. 


Uar. 


Apr. 


May. 


JUIM. 


July. 


Aug. 


Sept. 


Oct. 


Not. 


Deo. 


1. 
2. 
S. 
4. 
6. 

S. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15., 

10. 
17. 
18. 
19. 
20.. 

21.. 
22.. 
23.. 
24. 
26.. 

26. 
27. 
28. 
20.. 
hO. 
31. 


331 

297 
414 
200 

185 
251 
868 

381 
411 

293 
299 
252 
333 
200 

207 
205 
273 
297 


049 
033 
470 
455 
424 

420 
260 
251 
341 
308 
808 


340 
218 
317 
332 
323 

330 
800 
348 
272 
290 

271 
270 
272 
202 
200 

204 
248 
279 
204 
294 

300 
872 
300 
357 
340 

379 
371 
353 
840 


807 
299 
305 
299 
275 

258 
208 
289 
341 
309 

285 

300 

2.950 

1.040 

2.440 

5.000 
3.050 
3,700 
4,540 
4.840 

3,180 
2,200 
1.280 
1.240 
1^130 

840 

987 

847 

8,970 

4.840 

3.040 


0,000 
5.750 
3,900 
2.700 
3,420 

8,120 
11.140 
8,120 
3,900 
2.940 

2.400 
2.250 
2,400 
3.030 
3.410 

7.700 
0,050 
5.430 
4.760 
2,910 

2,300 
2,080 
3,950 
2.930 
2.250 

1.840 
1.030 
1.980 
1,050 
1.050 


1.040 

1.290 

1.280 

978 

923 

1.280 
2.030 
1.470 
1.280 
1,470 

1.270 
909 

987 
1.050 
1,270 

1.840 
5,110 
2.070 
1,680 
1.290 

1,460 
2.250 
1.640 
1.290 
1.440 

1.075 

849 

847 

993 

6,670 

4.530 


2.450 
1.500 
5.820 
2.620 
1.980 

1.830 
2.460 
1.580 
1.320 
717 

643 
342 
344 
338 
322 

403 
385 
343 
334 
334 

298 
218 
216 
238 
261 

198 
212 
181 
161 
121 


120 
147 
153 
110 
93 

81 
60 
199 

164 
142 

110 
92 

107 
78 

124 

219 
146 
147 
438 
364 

230 
238 
352 
191 
165 

118 
125 
134 
86 
118 
100 


126 
142 
151 
183 
188 

142 
118 
122 
110 
101 

431 
561 
313 
200 
137 

148 
107 
143 
425 
462 

257 
165 
245 

417 
317 

.340 
498 
360 
266 
260 
178 


118 
145 
201 
570 
424 

276 
247 
200 
154 
188 

146 
122 
113 
116 
51 

851 
650 

874 
274 
278 

202 
280 
266 
276 
282 

205 
202 
149 
148 
240 


888 
311 
327 

274 


213 
142 
212 
182 
142 

270 
474 
308 
592 
890 

281 
207 
223 
235 
212 

295 
290 

4,350 
13.910 

0.700 

4.540 
2,420 
2,060 
1.000 
1.510 
1.360 


1.100 
2.060 
1.660 
1,840 
1,180 

1.060 
1.340 
4.320 
2.670 
2.000 

1.400 
1.500 
1,510 
3.820 
3.110 

2.020 
1.820 
1.680 
1.340 
1.100 

1.340 
1,350 
1.180 
1.140 
1.510 

1.350 

1.100 

1.140 

470 

620 


659 

967 

5,250 

2,500 

1,780 

3.680 

3.220 
2.100 
1.580 
1.430 

1.260 
930 
839 
986 
421 

651 
1.000 

865 
1.450 
1.780 

1.150 

1.000 

858 

472 

366 


635 
619 
657 
986 
3.460 
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Monthly  ditduarge  oj  Durfidd  River  at  SheUmme  FaU$,  Man.,  fcr  191t. 
[BnliMCB  area,  501  iqiiAra  miles.) 


Discfaarga  in  8eoQnd4eet. 


MaTlnmiii. 


P«r 
squara 


Kmi-afl 

(dBpthln 

incneson 

drainaga 

ana). 


February. 
March..... 

,^!:::::: 

June 

July 

▲unut 

September 
October. . . 
November. 
December. 

The] 


660 

370 

6,600 

11,140 

S'SS 
5,830 

488 

561 

660 

13,010 

4,830 

6,360 


186 
318 
358 

131 
60 
101 
51 
143 
470 
366 


366 

300 

1»8^ 

4,010 

1780 

040 

166 

346 

348 

1,460 

1,660 

1,430 


0.73 

.63 

3.68 

8.00 

3.66 

1.88 

.31 

.40 

.60 

3.80 

3.30 

3.84 


a84 

.67 

4.34 

8.03 

4.00 

3.10 

.36 

.66 

.55 

3.33 

3.68 

3.37 


13,010 


61 


1,300 


3.40 


32.63 


WARE   RIYEB  AT   GIBBS   CBOSSINO,    MASS. 

Location.— Between  the  highway  bridge  and  the  electric  railway  bridge,  about  3 
miles  below  Ware,  at  the  point  known  as  Gibbe  CrossiDg.  Muddy  Brook  (drainage 
area,  about  SO  square  miles)  enters  from  the  right  at  Ware;  Beaver  Brook  (drain- 
age area  of  about  29  square  miles)  enters  from  the  right  about  2}  miles  below  the 
station. 

Records  aTailable.— August  20  to  December  31, 1912. 

Draina^  area.— 201  square  miles. 

Oa^.— Automatic  gage,  protected  by  a  wooden  shelter  6  feet  square,  on  the  ri^t 
bank  just  above  the  highway  bridge,  is  set  over  a  plank  well  30  by  40  inches, 
the  well  being  connected  with  the  stream  by  a  4-inch  cast-iron  pipe.  A  sloping 
staff  gage  is  set  in  the  bank  almost  over  the  intake  pipe  to  serve  as  a  check  on  the 
automatic  gage. 

Ghannel. — ^Rough  but  practically  permanent. 

DlMsharge  measurements.— Made  from  the  downstream  side  of  the  highway 
bridge  at  extreme  high  stages,  from  the  upstream  side  of  the  electric  railway 
bridge  at  medium  stages,  and  by  wading  at  low  stages. 

Winter  flow.  Relation  between  gage  height  and  discharge  somewhat  affected  by 
ice  during  the  coldest  weather. 

Artificial  control. — ^The  operation  of  mills  at  points  upstream  causes  a  large  diurnal 
fluctuation  at  this  station  and  makes  automatic  records  necessary. 

Accuracy. — ^The  rating  curve  is  well  defined  and  estimates  based  on  continuous 
records  of  gage  hei^^t  are  good. 

Diacharge  meaayrementi  of  Ware  River  at  Oibht  Croeaing,  Mom,^  in  191 1. 


Date. 

Hydrogrephcr. 

hei«St. 

Di». 

A„.« 

a.  H.  runfl^M 

FetL 
1.47 
1.83 
3.10 
3.52 
3.« 

^•^fto 

do 

68.1 

Oct.  30 

J.  O.  M^thws 

133 

Nov.  13 

C.  8.  DeOolyer 

243 

Dec.  17 

do 

238 
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Daily  ditcharge,  in  uoomd-fiU,  of  Ware  River  at  Oibb$  Crossing,  Mau.,  for  191t, 


Date. 

Aug. 

Bept. 

Oct. 

Nov. 

Deo. 

Date. 

Aug. 

Sept 

Oct. 

Nov. 

Deo. 

1 

,16 
13 
27 
36 
37 

41 
86 

96 
43 
42 

61 
78 
80 
46 
16 

60 
39 
44 
46 
84 

16 
28 
43 
45 
46 

51 
26 
15 
81 
46 

76 
40 
22 
87 
56 

48 
64 

184 
186 
138 

185 
81 
102 
118 
147 

23 
07 
175 
106 
160 

180 
187 
104 
182 
180 

166 
140 
133 
76 
28 

16.  .  .  . 

67 
40 
80 
30 
40 

40 
13 
70 
70 
40 

45 
46 
33 
13 
64 

46 
44 

47 
38 
10 

46 
45 
62 
100 
06 

74 
30 
71 
61 
60 
77 

133 
134 
145 
145 
150 

106 
80 
54 
10 

106 

134 
148 

58 
156 

80 

131 

3 

17 

121 

S 

18 

00 

4 

19 

135 

6 

20 

21 

22 

23 

24 

36 

26 

27 

28 

20 

30 

31 

04 

86 
78 
70 
64 
26 

130 
06 
56 
36 
36 
38 

154 

6 

152 

7 

145 

8 

160 

0 

136 

10 

52 

11 

172 

12 

162 

13 

167 

14 

176 

15 

302 

817 

Non.— Dally  discharge  is  the  average  of  24  hourly  disdharges  taken  from  the  aatomatic  record  i 
on  a  weU-dsAued  rating  curve. 

M<mJlhly  discharge  of  Ware  River  at  Oibhs  Croeeingy  Mass, ,  for  191 1. 
[Drainage  area,  201  square  milea.] 


Month. 


Diaoharge  in  aeoond-feet. 


Per 
aquare 
mile. 


Run«ofl 
(depth  in 
iDchea  on 

drainage 
area). 


Aooo- 
lacy. 


Aognst  90-41 
September.. 

Ootober 

November. . 
December... 


130 
80 
100 
185 
817 


60 
42 
48 

104 
168 


a843 
.300 
.330 
.617 
.836 


a  15 
.33 
.28 
.58 
.06 


SWIFT   RIV£B   NEAB  WEST   WARE,    MASS. 

liOcatioiL. — Just  below  the  wooden  dam  opposite  the  West  Ware  station  of  the  Athol 
bnmch  of  the  Boston  A  Albany  Railroad,  about  6  milea  by  river  downstream 
from  Enfield. 

Beeords  available.— July  15, 1910,  to  December  81, 1912. 

I>Tainaffe  area. — 191  square  miles. 

Oa^es. — Standard  chain  gage  attached  to  downstream  side  of  footbridge,  about  400 
feet  below  the  dam;  in  use  July  15,  1910,  to  August  25,  1912;  stai!  gage  fastened 
to  Uie  headworks  of  the  flume;  and  an  automatic  gage  (used  August  25  to  December 
31, 1912)  on  the  left  bank,  about  600  feet  below  the  dam.  The  automatic  gage  is 
protected  by  a  wooden  st^elter  5  feet  square,  and  set  over  a  timber  well  3  feet 
square.  The  well  is  far  enough  back  from  the  bank  to  protect  it  from  the  frost  and 
is  connected  with  the  river  by  a  4-inch  cast-iron  pipe. 

Biflchar^  measurements.— Made  from  cable  50  feet  above  the  automatic  gage 
during  high  and  medium  stages  and  by  wading  at  low  stages. 

Artificial  control. — Mills  and  power  plants  above  the  station  cause  a  very  marked 
diurnal  fluctuation  in  the  flow  at  this  point.  For  this  reason  it  is  not  advisable 
to  attempt  to  estimate  the  daily  discharge  from  semidaily  gage  readings  at  pres- 
ent. Therefore  tlie  gage  reader's  observations  prior  to  the  installation  of  tlie 
aatomatic  gage  are  being  published,  together  with  the  flow  corresponding  to 
each. 

Accuracy. — ^A  fairly  good  rating  curve  has  been  developed  for  this  station  and  esti- 
mates based  on  continuous  records  of  gage  height  are  good. 
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Ditdiarge  meoiurementi  cf  Swift  River  near  West  Wixrt,  JTom.,  in  19H. 


'    Date. 

Hydiognpher. 

he^t. 

DU. 
charge. 

Date. 

Hydrograpber. 

Ik^t. 

IHs- 

oharse. 

Feb.  10a 
Apr.  24 
Aug.  23ft 

aoft 

G.H.Csnfleld 

C.S.DeOolver 

G.H.Ciuifield 

do 

FuL 
8.41 
4.96 
1.53 
1.475 
2.02 
1.87 

676 
31.6 
30.9 
8&2 
7a3 

Oct.  3le 
Sle 

Nov.  18ft 
29ft 

Dec.  18ft 
18ft 

J.O.Mathen 

do 

FuL 

<I2.04 
42.08 
42.50 
42.34 
2.36 
2.22 

decreet. 
125 
121 

C.8.DeGolyer 

do 

do 

172 
151 

90ft 

.  do  

145 

aoft 

do 

do 

133 

a  River  nearly  free  of  ice  at  bridge,  meastuemeiit  made  under  foor-flftbs  ice  coyer,  1,000  feet  below 
ft  Ifeasorement  made  by  wading, 
e  Ifeaenrement  made  from  footbridge  500  feet  above  gage.    Section  rough  and  irregular. 
d  Oage  height  somewhat  uncertain  beoauae  of  deieotive  hook  gage. 

Note.— BeglnnlDg  Aug.  23  the  gage  height  of  all  discharge  measurements  are  referred  to  book  gage  in 
new  gage  house. 

Qoge  height,  in  feet,  and  discharge^  in  teccrndfeet,  of  Swift  River  near  West  Wore,  Maes., 

far  1910-1912, 

(R.  L.  Shaw,  observer.] 


July. 

August. 

Day. 

Time. 

hJ^X. 

Dia. 
charge. 

Time. 

hSSt. 

Dis- 
charge. 

Time. 

he^t. 

Dia. 
charge. 

Time. 

he^L 

DlB- 

charge. 

*    mo. 

1 

e.m. 

Fed, 

ate,^. 

p.m. 

FUt. 

aec-fi. 

a.m. 
7.00 
6.45 
7.00 
0.45 
7.00 

7.00 
11.55 
6.45 
6.45 
6.45 

6.45 
6.30 
7.30 
11.45 
6.45 

6.55 
6.45 
6.35 
7.15 
6.55 

11.45 
7.00 
7.00 
6.35 
6.45 

7.00 
6.45 
11.65 
6.55 
6.35 
6.30 

FeA. 
3.33 
3.38 
3.88 
3.38 
3.48 

2.48 

2.9 

2.92 

2.73 

2.6 

2.68 
2.6 
2.48 
2.48 
2.68 

2.5 

2.4 

2.4 

2.52 

2.48 

2.42 

3.48 

3.4 

3.5 

3.4 

3.88 

3.35 

3.3 

3.3 

3.3 

3.38 

4g 
48 
48 
57 

57 
105 
108 
83 
69 

78 
60 
57 

57 
78 

59 
50 
50 
61 

57 

44 

57 
50 
59 
50 

48 
46 
43 
43 
43 
41 

p.m. 
8.15 
7.35 
6.15 
6.16 
7.00 

7.30 

Fett. 
2.0 
3.96 
3.8 
3.83 
8.08 

3.73 

105 

2 

116 

3 

oa 

4 

flS 

5 , 

133 

6      

S3 

7 

g 

5.45 
6.45 
6.00 

5.45 
7.30 
7.15 

8.15 
8.13 
8.06 

8.03 
8.06 
3.95 

143 

9... 

137 

10 

131 

11 

123 

13 

131 

13 

113 

14 

15 

6.35 
5.15 

2.82 
2.72 

95 
83 

6.00 

5.45 
6.26 
6.30 
6.45 
6.00 

8.06 

8.06 
.3.1 
8.03 
3.18 
3.88 

131 

16 

6.55 
11.15 
7.00 
7.00 
7.00 

6.45 
7.00 
6.45 

2.33 

2.38 

2.2 

2.38 

2.32 

2.28 
2.28 
2.3 

44 

48 
35 
48 
44 

41 
41 
42 

131 

17 

134 

18 

6.15 
7.30 
7.30 

7.45 
5.40 
7.00 
1.15 
6.45 

6.30 
6.45 
6.30 
6.45 
7.10 

2.75 
2.83 
2.72 

2.7 

2.7 

2.38 

3.3 

3.9 

3.78 
3.65 
3.63 
3.6 
3.53 

86 
95 
83 

80 
80 
48 
43 
105 

90 
74 
71 
60 
61 

123 

19 

147 

30 

108 

21 

22 

6.40 
7.00 
6.45 
5.45 

6.30 
5.30 

8.05 
8.03 
3.9 
3.88 

8.78 
2.48 

136 

23 

123 

24 

105 

26 

6.30 

6,55 
7.00 
7.00 
7.00 
6.55 
11.45 

2.25 

2.3 

2.3 

2.32 

2.3 

2.28 

2.32 

38 

42 
42 
44 
43 
41 
44 

103 

26 

go 

27 

67 

28 

29 

6.i5 
7.00 
7.10 

3.08 
8.96 
3.9 

133 

30 

116 

31 

105 
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G4^  Aei^  infeely  and  diathoarge^  in  ieoond-ftet,  ofStM  River  near  Weet  Ware,  Maaa., 

for  IBlO-lSlt—K^onthkued, 


Septonbcr. 

Octobw. 

T>mj. 

•nma. 

hS^u 

Dto- 

Ttana. 

hejEL 

Die. 
dieife. 

Ttrne. 

heS^t- 

Dis- 
dittie. 

Time. 

hefiSt. 

Die. 
Charge. 

ma 
1 

6.35 
7.00 
6.45 

Fut. 
2.28 
2.26 
2.2 

38 
35 

p.m. 
5.00 
6.15 
6.15 

12.15 
5.30 

6.00 
6.00 
6.45 
6.00 
5.55 

1.30 
7.00 
&10 
6.00 
5.30 

6.10 
6.30 
L30 
6.00 
5.30 

5.30 
6.00 
6.10 
6.00 
12.10 

6.15 
6L06 
6.00 
6.00 
6.15 

Feet. 
2.82 
2.9 
2.48 
2.35 
2.65 

3.28 
3.12 
3.15 
3.25 
3.1 

2.75 

3.12 

8.12 

8.2 

3.05 

3.08 

2.4 

2.35 

3.1 

2.96 

2.88 

2.08 

2.8 

2.55 

2.25 

8.06 

2.15 

2.4 

2.8 

2.7 

Sec,^. 

106 
57 
46 
74 

166 
137 
142 
159 
134 

86 

137 
137 
160 
126 

131 
50 
46 
134 
116 

100 
116 
93 
64 
38 

126 
82 
50 
93 
80 

a.  m. 
7.00 

Feet. 
3.3 

^t 

p.m. 
6.00 

12.00 
6.00 
5.30 
6.00 

5.30 
5.30 
5.30 
1.30 
6.00 

5.30 
6.65 
5.30 
5.30 
&.30 

Feet. 
2.65 
2.4 
2.4 
2.88 
2.7 

2.72 

2.73 

3.4 

2.12 

2.98 

2.93 

2.65 
2.9 
2.88 
2.55 

Sec.^, 

1. 

60 

z 

7.30 
7.00 
7.30 

7.30 
7.30 
7.15 

2.3 

2.25 

2.28 

2.32 
2.33 
3.32 

42 
38 
41 

44 
44 
44 

60 

4— ........... 

loa 

A 

7.00 

7.00 
7.00 
6w45 
7.00 
7.00 

2.45 

3.66 
2.63 
2.53 
2.68 
2.68 

54 

74 

n 

61 
78 
78 

80 

C 

83 

7 

83 

S. 

50 

9. 

SO 

1^ 

7.30 

7.30 
7.30 
7.30 
7.15 
7.15 

11.00 
7.30 
7.16 
7.15 
7.30 

7.15 
7.15 

2.58 

2.5 
2.2 
2.2 
2.2 
2.2 

2.25 

2.22 

2.22 

2.2 

2.22 

2.22 
2.2 

67 

59 
85 

35 
35 
35 

88 
36 
36 

35 

86 

36 
85 

116 

U 

106 

ul 

7.00 
&45 
6w50 
7.00 

7.00 
7.00 

3.8 
2.5 
2.48 
2.45 

aL4 

2.35 

93 
50 
57 
54 

50 
46 

74 

13. 

106 

14. 

103 

IS. 

04 

Ifiw 

17..  ., 

5.50 
6.45 
5.45 
5.30 

5.30 
5.30 
1.15 
6.30 
6.30 

6.40 
5.20 
5.00 
5.00 
12.30 
5.00 

2.92 
2.9 
2.85 
2.9 

2.9 

2.88 

2.2 

2.9 

2.9 

2.95 

2.6 

2.75 

2.65 

2.2 

2.65 

108 

IS. 

106 

19 

7.00 
7.00 

7.00 
7.00 
7.00 
7.00 

2.35 
2.4 

2L28 
3.28 
2.25 
2.25 

46 
50 

41 
41 
38 
38 

98 

ae. 

106 

a 

105 

at 

103 

as     

35 

M 

7.15 
7.15 

7.00 
7.15 
7.15 
7.15 

2.2 
2.32 

2.38 
2.3 
3.3 
2.26 

85 
44 

48 
42 
42 
88 

106 

asu  ..       

105 

as. 

7.15 
7.15 
7.15 
7.00 
7.15 

2.3 

3.36 

1.88 

2.38 

2.3 

43 

46 
18 
48 
42 

113 

27 

69 

aft , 

86 

5^  :::::: 

74 

»:::::::::. 

85 

a      :    ::: 

7.30 

2.2 

35 

74 

' 

****~*"i 

NovemlMr. 

December. 

Dmj. 

Time. 

hel^ 

Dte. 
durge. 

Time. 

hdSt. 

Die- 
charge. 

Time. 

hd^t. 

Die- 
Charge. 

Time. 

he^. 

Dii- 
cfaarge. 

mo. 
1 

7.30 
7.30 
7.30 
7.30 
7.30 

2.3 

2.3 

2.42 

2.38 

2.7 

42 
52 
48 
80 

p.m. 
5.00 
5.30 
5.00 
5.30 
5.30 

1.30 
5.00 
5.00 
5.00 
5.00 

5.00 
5.00 

Feet, 
2.66 
2.7 
3.03 
8.2 
8.06 

2.96 
3.3 
3.3 
3.3 
3.3 

3.23 
8.2 

80 
122 
150 
131 

112 
168 
168 
150 
150 

154 
150 

a.m. 
7.30 
7.30 
7.30 

11.30 
7.46 

7.45 
7.45 
7.45 
7.45 
7.45 

Feet. 
2.5 
2.52 
2.6 
2.56 
2.6 

2.6 

2.6 

2.45 

2.4 

2.45 

Sec^. 

61 
59 
64 
69 

69 
69 
54 
60 
54 

p.m. 
4.30 
4.30 
4.30 

r^et. 

3.2 
8.06 
2.88 

^MSi 

a 

126 

3 

102 

4 

5      

4.30 

4.30 
4.30 
4.30 
4.30 
4.30 

1.15 
4.30 
4.30 
4.30 
4.30 

6.00 
5.00 
1.30 
6.00 
4.30 

4.30 
5.00 
6.00 
5.00 

8.16 

2.96 
2.98 
3.02 
3.02 
3.03 

2.38 

2.9 

8.02 

2.8 

2.83 

2.8 

2.66 

2.33 

3.06 

2.86 

2.92 
2.88 
2.88 
3.9 

142 

e 

116 

7 

7.30 
7.30 
7.30 
7.30 

7.30 
7.30 
11.15 
7.30 
7.30 

7.30 
7.30 
7.30 
7.30 

3.02 
8.02 
2.0 
^96 

2.9 

2.9 

2.92 

2.8 

2.52 

2.5 
2.5 
2.4 
2.42 

123 
122 
106 
112 

106 
106 
108 
93 
61 

69 

.      69 

60 

52 

116 

8 

122 

9 

122 

10 

122 

11 

48 

12, 

7.45 
7.46 
7.45 
7.45 

7.45 
7.45 

2.'45 
2.46 
2.35 
2.32 

2.5 
2.48 

54 
54 

46 
44 

69 
67 

106 

13 

122 

14 

5.00 
5.00 

5.00 
5.00 
5.00 
5.00 
1.30 

5.00 
4.45 
4.00 
4.30 
4.30 

4.30 

2.96 
2.9 

8.2 

2.98 

3.06 

3.8 

2.8 

8.18 
2.98 
2.93 
2.42 
2.6 

2.58 

112 
106 

150 
116 
126 
92 
92 

131 
116 
106 
62 
69 

67 

32 

15 

96 

le 

92 

17    

74 

HI 

44 

19 

7.45 
7.45 

7.45 
7.45 
7.45 
7.45 
11.30 

7.45 
7.45 
7.46 
7.46 
7.45 
7.30 

2.4 
2.35 

2.35 

2.5 

2.5 

2.62 

3.2 

3.23 

3.5 

3.5 

3.4 

8.45 

8.32 

60 
46 

46 
59 
69 
71 
150 

154 
208 
208 
187 
108 
112 

136 

ao 

96 

7.30 
7.30 
7.30 
7.30 
7.30 

7.30 
11.30 
7.30 
7.30 
7.30 

2.58 

2.5 

2.75 

2.42 

2.58 

2.5 

2.42 
2.5 
2.5 
2.5 

67 
59 
86 
52 
67 

59 
52 
69 
59 
69 

108 

22 

102 

a 

102 

2! 

803 

25 

aa 

4.45 
4.30 
4.30 
4.30 
4.30 
4.30 

3.32 

3.62 

3.45 

8.4 

8.4 

3.4 

172 

27                   .   . 

212 

28. 

4.00 
4.30 
4.30 

8.13 

3.1 

3.2 

137 
134 
150 

198 

2» 

187 

» 

187 

SI 

187 
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104  SUMaCE  water  supply,  1912,  PABT  I. 

Oage  height^  in/eety  and  duchargey  in  iectrnd-feet,  of  Swift  River  near  Wut  Ware,  Ifass., 
for  191(hl912-~CoJitUiued. 


Januftry. 

February. 

Day. 

Time. 

he^t. 

Dto. 
charge. 

Time. 

he^t. 

Dis- 
charge. 

Time. 

he^l 

Dia- 
diarge. 

Time. 

Oage     I>i9- 
hei^t  chaise. 

1911. 
1 

a.m. 

n.15 
7.45 
7.45 
7.45 
7.45 

7.45 
7.35 
11.30 
7.45 
7.45 

7.45 
7.45 
7.45 
7.45 
11.00 

7.45 
7.45 
7.45 
7.45 
7.45 

7.45 
11.00 
7.45 
7.45 
7.45 

7.46 
7.45 
7.45 
11.30 
7.45 
7.45 

Feet. 
3.35 
8.35 
3.6 
4.05 
4.32 

4.3 
3.8 
8.5 
3.5 
3.32 

3.32 

3.35 

3.32 

3.3 

3.22 

2.82 

3.25 

3.1 

2.9 

2.7 

2.85 

2.0 

2.86 

2.52 

2.6 

2.6 

2.42 

3.4 

3.6 

3.65 

8.46 

178 
230 
344 
427 

420 
277 
208 
208 
172 

172 

178 
172 
168 
154 

05 
159 
134 
105 

80 

08 
106 
08 
61 
50 

59 
52 
187 
230 
242 
108 

p.m. 

Feet. 

SeC'ft. 

a.m. 
7.45 
7.45 
7.46 
7.46 

FeeL 
8.6 
3.6 
3.22 
3.02 

230 
154 
122 

^6.00 
5.00 
6.00 
6.00 
1.30 

6.00 
6.00 
6.00 
6.00 
6.00 

6.00 
1.30 
5.00 
6.00 
6.00 

6.00 
5.00 
5.00 
1.30 
6.00 

6.00 
5.00 
6.00 
6.00 
6.00 

Feet. 

3.5 

3.15 

8.2 

3.3 

3.3 

8.23 
3.22 
8.26 
8.38 
3.3 

8.3 

2.96 

3.8 

8.3 

3.26 

3.3 

8.3 

8.12 

2.0 

3.3 

8.16 

3.05 

3.1 

2.7 

2.88 

^'^ 

2 

4.30 
4.30 
4.30 
4.30 

4.30 
4.30 

3.5 
3.8 
4.16 
4.15 

4.02 
3.72 

208 
277 
373 
373 

336 
258 

143 

3 

150 

4 

168 

6 

168 

6 

7.46 
7.45 
7.45 
7.45 
7.45 

7.46 

3.12 

8.12 

3.1 

8.05 

2.98 

3.05 

137 
137 
134 
126 
116 

126 

154 

7 

154 

8                .  . 

159 

9 

4.30 
4.30 

4.30 
4.30 
4.30 
4.30 

3.46 
3.5 

3.46 
3.86 
3.35 
3.1 

198 
206 

108 
178 
178 
134 

183 

10 

168 

11 

168 

12 

116 

13 

7.45 
7.45 
7.45 

7.46 
7.45 
7.46 

2.98 

2.8 

2.82 

2.82 
2.85 
2.72 

116 
92 
05 

06 
08 
82 

168 

14 

168 

15 

150 

16 

4.30 
6.00 
6.00 
6.00 
5.00 

6.00 

3.25 

3.3 

8.32 

8.25 

8.02 

2.82 

159 
168 
172 
159 
122 

05 

168 

17 

168 

18 

137 

10 

106 

20 

7.46 

7.46 
7.46 
7.46 
7.45 
7.45 

11.46 
7.30 
7.30 

2.82 

3.8 
8.26 
2.75 
2.7 
2.88 

2.9 

3.02 

3.6 

06 

92 
159 
86 
80 
102 

106 
122 
208 

168 

21 

142 

22 

196 

23 

6.00 
6.00 
5.00 

5.00 
6.00 
6.00 

8.15 
3.02 
3.15 

3.02 

3.1 

3.65 

142 
122 
142 

122 
134 
219 

134 

24 

80 

25 

102 

26 

27 

4.30 
4.30 

8.08 
8.45 

32S 

28 

108 

29 

30 

6.66 
6.00 

3.6 
3.6 

236 
230 

31 

1 

March. 

Aprfl. 

Day. 

Time. 

he^l 

Dis- 
charge. 

Time. 

Oage 
height. 

Dia. 
charge. 

Time. 

Gage 
height. 

Dis- 
charge. 

Time. 

he^t. 

Dfe. 
cfaarga. 

1911. 
1 

a.m. 
7.30 
7.30 
7.30 
7.30 

11.46 

7.30 
7.30 
7.30 
7.30 
7.30 

7.30 

Feet. 
3.4 
3.42 
3.3 
3.2 
3.12 

2.0 
2.7 
2.7 
2.7 
2.76 

2.05 

'"it 

191 
168 
150 
137 

106 
80 
80 
80 
86 

112 

p.m. 
4.30 
4.30 
4.30 
4.30 

Feet. 

3.4 

3.42 

3.3 

3.3 

■  191 
168 
168 

a.m. 
7.30 

11.45 
7.30 
7.30 
7.30 

7.30 
7.30 
7.30 

5.75 

4.98 

4.55 

4.3 

4.05 

4.1 

4.85 
6.5 

Sec-n. 
1,040 
682 
609 
420 
844 

858 
628 
915 

p.m. 
6.00 

"*6.'66* 
6.00 
5.00 

6.00 
6.00 
6.00 
1.15 
6.00 

6.00 
5.00 
6.00 
6.00 
6.00 

1.15 
6.00 
6.00 
6.00 
5.30 

6.00 
6.00 
1.30 
6.00 
6.00 

6.00 
6.00 
6.00 
6.00 

Fut. 
6.42 

4.1 
4.02 

4.6 

5.2 

5.4 

6.22 

4.8 

4.7 

4.62 

4.4 

4.3 

4.6 

4.66 

4.65 

4.4 

4.15 

4.15 

4.02 
4.05 
3.98 
3.05 
8.06 

8.86 
3.8 
8.82 
^76 

^^ 

2 

3 

'""445 

4 

858 

5 

836 
628 

6 

4.30 
6.00 
6.00 
6.00 
5.00 

6.00 
1.30 
5.00 
5.00 
6.00 

6.00 
6.00 
6.00 

2.08 

3.3 

3.2 

3.22 

2.98 

3.28 

3.1 

3.42 

3.4 

4.86 

5.1 

4.76 

4.2 

116 
168 
150 
154 
116 

164 
134 
191 
187 
628 

733 
587 
388 

7 

777 
8S8 

786 

8 

9 

10 

7.30 

7.30 
7.30 
7.30 
7.00 
7.30 

4.88 

4.8 
4.6 
4.6 
4.3 
4.6 

640 

607 
528 
490 
420 
490 

m 

667 
407 
464 

420 

11 

12 

13 

7.30 
7.30 
7.30 

7.30 
7.30 
7.30 
11.45 
7.00 

7.30 
7.30 
7.30 
7.30 
7.30 

11.15 
7.30 
7.30 
7.30 
7.30 
7.30 

2.92 
3.02 
4.3 

4.98 

4.6 

4.6 

4.7 

3.72 

3.8 

3.9 

4.1 

4.05 

3.98 

3.9 
3.85 
5.55 
6.35 
6.2 
6.4 

108 
122 
420 

682 
528 
490 
567 
258 

277 
303 
358 
344 
325 

303 

290 

938 

1,350 

1,260 

1,380 

14 

15 

628 
547 

16 

17 

7.30 
7.30 
7.30 
7.30 

7.30 
7.30 

4.55 
4.55 
4.22 
4.2 

4.05 
4.1 

'  666 
509 
394 
388 

344 
358 

600 

18 

464 

19 

873 
373 

836 
344 

325 

20 

5.00 

5.00 
5.00 
6.00 
6.00 
5.00 

4.2 

3.98 

3.95 

4.12 

4.1 

4.02 

388 

326 
317 
364 
358 
336 

21 

22 

23 

24 

7.66 
7.30 

7.30 
7.30 
7.30 
7.30 
11.30 

3.9 
3.96 

3.82 

3.9 

3.8 

3.8 

3.8 

303 

316 

282 
303 

277 
277 
277 

316 
316 

290 

25 

26 

27 

6.00 
5.00 
6.00 
6.00 
5.00 

4.3 

6.35 

6.15 

6.22 

6.25 

420 
1.350 
1,240 
1.270 
1.290 

277 
283 
265 

28 

29 

30 

31 
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Gage  height^  infect,  and  dUduxrge,  in  tecond-feet,  of  Swift  River  near  Weet  Ware,  Mase,, 

for  /wa-7Pif— Continued. 


May. 

June. 

Day. 

Tlnie. 

iSS^t, 

charte. 

Time. 

0am 

DIs. 
diaige. 

Time. 

he^^. 

Die- 
charge. 

Time. 

hei^t. 

Dii- 
obarga. 

1911. 
1 

a.  HI. 
7.80 
7.30 
7.30 
7.30 
7.30 

7.30 
11.00 
7.30 
7.00 

7.ao 

7.30 
7.20 
7.00 
11.00 
7.80 

7.00 
7.00 
7.00 
7.00 
7.00 

11.00 
7.00 
7.30 

7.ao 

7.00 

7.00 
7.00 

FUt. 
Z,7 
8.8 
8.86 
8.8 
8.7S 

8.6 

8.62 

8.5 

8.56 

8.56 

8.42 

8.5 

8.4 

3.42 

8.28 

8.8 
8.2 
8.2 
3.3 
8.46 

8.76 
8.7 
8.7 
8.55 
8.5 

8.5 
8.45 

277 
200 

7n 

206 

230 
335 
308 
210 
219 

191 
308 
187 
191 
164 

166 
150 
150 
150 
198 

206 
968 
368 
219 
208 

308 
198 

p.m. 
6.00 
6w00 
6.00 
6.00 
6.00 

6.00 

Fset. 
8.75 
8.82 
8.85 
8.75 
8.76 

8.6 

283 
200 
265 
265 

280 

a.m. 
7.00 
7.00 
7.00 

11.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.30 

11.00 
7.00 
7.30 
7.00 
7.00 

7.00 
7.00 
11.45 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
11.00 

7.00 
7.00 
7.00 
7.00 
7.00 

FuL 
3.4 
8.06 
8.06 
8.2 
8.1 

8.2 
2.96 
2.9 
2.8 
8.06 

8.2 

8.2 
2.8 
2.92 
2.9 

2.96 
2.98 
8.03 
2.92 
2.72 

2L72 
2.66 
2.66 
2.66 
2.66 

2.6 
2.6 
2.6 
2.65 
2.56 

126 
126 
150 
184 

150 
112 
106 
93 
126 

150 
150 
93 

108 
105 

113 
116 
122 
108 
82 

82 

74 
74 
74 

74 

69 
69 
69 
64 
64 

p.«i. 
6.00 
6.00 
6.00 

FUt. 
3.6 
8.1 
8.08 

^"•ife 

2 

184 

3 

123 

4 

5 

6.00 

6.00 
6.00 
6.00 
6.00 
6.00 

8.85 

8.4 
8.4 
2.9 
2.9 
2.96 

177 

6 

187 

7 

187 

8 

6.00 
6.00 
6.00 

6.00 
6.00 
6.00 

8.5 
3.6 
8.52 

8.45 

8.5 

8.4 

208 
230 
212 

198 
208 

187 

105 

• 

105 

!• 

112 

U 

13 

6.00 
6.00 
6.00 
6.00 

6.00 
6.00 

8.8 
8.45 
8.42 
8.42 

8.8 
8.2 

168 

13 

198 

14 

191 

15 

6.00 

6.00 
6.00 
6.00 
6.00 
6.00 

8.8 

8.8 

8.3 

8.2 

8.33 

8.66 

168 

168 
168 
150 
172 
242 

191 

le 

168 

IT 

150 

IS 

19 

6.00 
6.00 

6.00 
6.00 
6.00 
6.00 

8.22 
8.8 

8.1 
8.18 
8.16 
2.9 

154 

so 

168 

a 

184 

23 

6.00 
6.00 
6.00 
6.00 

6.00 
6.00 
1.30 
6.00 
6.00 
6.00 

8.7 
8.6 
8.58 
8.53 

3.45 

8.4 

8.38 

3.4 

8.15 

3.4 

268 
230 
226 
212 

198 
187 
188 
187 
142 
187 

147 

23 

142 

34 

106 

25 

26 

6.00 
6.00 
6.00 
6.00 
6.00 

8.1 

8.1 

8.03 

8.06 

8.05 

184 

27:::.;.:!.:!.:! 

134 

28 

133 

29 

7.00 
7.00 
7.00 

8.26 

8.1 

8.15 

159 
134 

143 

136 

ao 

136 

31 

July. 

AugOBt 

Day. 

Tlnie. 

hS^t. 

ebana. 

Time. 

a 

Dto- 
ctiaifB. 

Time. 

Oace 
hdjiht. 

DIs. 
ctiaifB. 

Time. 

^. 

Dli. 
ehHga. 

1911. 
1 

7.00 
11.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
11.00 
0.00 

6.00 
A.  00 
6.00 
6.46 
7.00 

FuL 
2.52 
2.53 
2.5 
2.5 
2.66 

%6 

2.5 

2.62 

2.5 

X4 

2.46 

2.46 

2.4 

2.4 

2.4 

61 
59 
59 
64 

59 
89 
61 
59 
50 

54 
64 

50 
60 
50 

6.00 

Ha. 

3.03 

'^i- 

a.  m. 
6.30 
7.30 
7.30 
7.30 
7.30 

11.00 
7.30 
7.30 
7.30 
7.30 

7.30 
7.30 
11.00 
7.30 
7.30 

7.30 
7.00 
7.30 
7.30 

Feet. 
2.66 
2.6 
2.52 
2.45 
2.4 

2.4 

2.75 

2.45 

2.46 

2.4 

2.4 

2.45 

2.45 

2.45 

2.42 

2.8 
2.6 
2.62 
2.86 

69 
61 
54 

50 

50 
86 
54 
64 

50 

50 
54 
54 
54 

52 

92 
69 
71 
98 

6.30 
6.30 
5.30 
6.00 
6.00 

Feet. 
2.7 
2.7 
8.1 
2.7 
2.7 

^"15! 

2     

80 

8 

6.00 
6.00 
6.00 

6.00 
6.00 
6.00 

8.03 
2.58 
8.02 

8.03 
8.06 
8.03 

122 
67 
122 

122 
126 
123 

184 

4 

80 

5. 

80 

6 

7 

6.30 
6.30 
6.00 
6.80 

6.30 
6.80 

8.1 
2.9 
2.98 
2.9 

2L8 

2.8 

184 

8 

106 

9 

116 

10 

11 

6.00 

6.00 
6.00 
6.00 
6.00 
6.00 

1.80 
6.80 
6.80 
6.30 
6.80 

6.80 
6.30 

2.6 

2.7 

2.7 

X7 

2.65 

2.6 

2.88 
2.6 
2.8 
XS 
2.82 

XS 

.2L8 

69 

80 
80 
80 
74 
69 

48 
69 
92 
93 

96 

92 
99 

106 
98 

13 

92 

18     

14 

6.30 
6.30 

6.00 
6.30 
6.80 
6.00 
LOO 

6.80 
6.00 
6.80 
6.30 
6.30 

3.00 

8.2 

8.1 

8.2 

8.1 

8.15 

8.15 

2.6 

136 

15 

134 

18     

150 

17 

6.30 
7.00 
7.00 
7.80 

7.30 
7.00 
11.80 
7.00 
7.00 

7.00 
7.00 
7.00 
7.80 
11.00 
7.30 

2.86 
2.4 

lU 

3L4 

2.88 

2.4 

2.88 

2.6 

2L66 

2.56 
2.56 
2.06 
2.95 
2.08 

50 

50 
48 
50 
48 
69 

64 
64 

64 
116 
112 
110 

147 

18 

136 

19 

80 

20 

86 

21 

7.80 
7.30 
7.00 
7.80 
7.80 

7.80 
11.45 
7.30 
7.30 
7.30 
7.30 

2.76 

2.6 

2.5 

2.5 

2.5 

2.5 

2.62 

2.75 

2.9 

8.1 

8.56 

86 
09 
59 
59 
59 

50 
71 
86 
106 
134 
218 

184 

22 

150 

23 

184 

34 

6.30 
6.30 

6.80 
6.30 
6.30 
5.80 

8.02 
8.16 

8.15 
8.15 
2.9 
2.96 

122 
142 

142 
142 
106 
112 

142 

26 

142 

26 

60 

27     

28 

6.30 
6.00 
6.30 
6.30 

2.8 
3.46 
8.55 
8.75 

93 

29 

198 

30 

318 

31 

6.30 

2.8 

92 

266 

Digitized  by  VjOOQ IC 


106 


BUBS' A0£  WATSB  SUPPLY,  1612,  PABT  I. 


Gage  height,  in  feet,  and  dMuxrae,  in  eeotrnd-feet,  of  Swift  River  near  WeH  Warcy  MoM.^ 
for  IPiO-iPif-Oontmued. 


September. 

October. 

Day. 

Time. 

ffi 

Dift. 
Charge. 

Time. 

he^. 

Die- 
<«iai|e. 

Time. 

^s. 

Die- 
oiiaigc. 

Tfane. 

be^^ 

Die- 
chafige. 

1911. 
1 

a.iii. 
7.38 
7.30 
11.46 
7.30 
7.30 

7.80 
7.00 
7.30 
7.30 
11.00 

7.30 
7.00 
7.00 
7.30 
T.30 

7.30 
11.00 
7.30 
7.30 
7.30 

7.30 
7.30 
7.30 
11.30 
7.00 

7.30 
7.30 
7.30 
7.30 
7.30 

8.8 

3.7 

8.6 

8.45 

8.22 

8.2 

2.96 

2.9 

2.82 

8.12 

8.02 

2.8 

2.8 

2.75 

2.8 

2.95 

2.96 

2.8 

2.75 

2.8 

2.8 

2.7 

2.72 

2.8 

2.78 

2.65 

2.6 

2.75 

2.6 

2.62 

253 
230 
198 
154 

150 
116 
106 
05 
137 

122 
92 
92 
86 
92 

112 
116 
92 
86 
92 

92 
80 
82 
92 
90 

74 

60 

71 

"6.00 
6.00 

8.8 
8.68 

248 

a.m. 

FeeL 

Stc-fL 

p.m. 
1.80 
6.00 
5.30 
6.80 
5.  SO 

5.00 
6.00 

FkL 
2.96 
8.8 
3.5 
8.65 
3.6 

3.45 
3.55 

*--if« 

2 

7.30 
7.30 
7.30 
7.30 

7.30 
7.30 
10.30 
7.80 
7.30 

7.80 
7.30 
7.30 
7.30 
11.00 

7.80 
7.30 
7.80 
7.30 
7.80 

7.30 
U.00 
7.30 
7.30 
7.30 

7.30 
7.80 
7.30 
11.00 
7.30 
7.30 

8.1 
8.16 
8.15 
8.4 

8.46 

3.5 

8.56 

8.56 

8.56 

3.82 

3.3 

8.12 

8.12 

8.1 

8.06 

2.85 

2.8 

5.02 

6.2 

5.9 

5.96 

6.15 

6.15 

5.7 

5.28 
4.95 
4.65 
4.4 
4.2 
4.1 

184 
142 
142 
187 

198 
208 

219 
219 
219 

172 
168 
137 
137 
134 

126 
98 
92 

099 
1,280 

1,110 
1  150 
1,240 
1240 
1,010 

786 
660 
548 
454 
886 
356 

168 

8 

906 

4 

6.00 
6.00 

6.80 
6.30 
6.00 
6.00 

3.22 
3.U 

3.32 
3.05 
3.35 
8.35 

154 
142 

171 
126 

178 
178 

244 

5 

2SD 

6 

19B 

•7 

219 

8 

9 

5.00 
5.00 

5.00 
5.00 
5.00 
5.00 

3.65 
8.5 

8.5 
3.4 
8.15 
8.15 

244 

10 

20B 

11 

6.00 
6.00 
6.30 
6.00 
6.00 

6.00 

3.4 

8.4 

3.06 

3.8 

8.02 

2.82 

187 
187 
126 
166 

122 

95 

208 

12 

187 

13 

142 

14 

142 

15 

16 

6.00 
5.30 
5.00 
5.00 
5.00 

5.00 

8.35 

8.4 

3.6 

5.8 

6.2 

5.7 

178 

17 

187 

18 

6.00 
6.00 
6.00 

6.00 
6.00 
6.00 

2.98 
3.12 
3.8 

8.15 
3.02 
3.1 

116 
187 
166 

142 
122 

134 

280 

19 

822 

20 

1.200 
1,010 

21 

22 

28 

5.00 
5.00 
5.00 

5.00 
5.00 
5.00 

6.3 
6.1 
5.7 

tl 

4.66 

1,320 
1,210 
1.010 

733 

24 

25 

6.00 

6.00 
6.00 
6.00 
6.00 
6.00 

3.15 

3.15 

3.2 

8.1 

3.2 

3.2 

142 

142 
150 
134 
150 
150 

2ft 

27 

607 

28 

548 

20 

80 

5.00 
5.00 

"i'ls" 

4.1 

373 

81 

358 

November. 

December. 

D«y. 

Time. 

he^t 

Dis- 
charge. 

Time. 

hS8Kt. 

Die- 
diaige. 

Time. 

l^i. 

Dis- 
charge. 

Time. 

he^t. 

Dia. 
diaige. 

1911. 
1 

a.  ffi. 
7.30 
7.30 
7.30 
7.30 

11.00 

7.30 
7.30 
7.30 
7.30 
7.80 

7.30 

4.05 
4.06 
8.98 
4.02 
8.85 

8.75 

3.98 

4.2 

4.1 

4.1 

4.06 

344 
325 
336 
290 

266 
826 
888 
858 
858 

844 

p.m. 
5.00 
5.00 
5.00 
5.00 

FtA, 
4.1 
4.1 
4.05 
4.05 

5«^. 

358 
344 
844 

a.  m. 
7.30 
7.30 

11.00 
7.30 
7.30 

7.30 
7.30 
7.30 
7.30 
11.00 

7.80 
7.30 
7.30 
7.30 
7.30 

7.80 
11.30 
7.30 
7.30 
7.30 

7.30 
7.30 
7.30 
10.30 
7.30 

7.30 
7.30 
7.30 
7.30 
7.30 
11.30 

Ft«L 

4.4 
4.4 
4.2 
4.1 
4.1 

4.1 

3.95 

3.85 

3.85 

3.86 

3.75 
8.9 
8.9 
8.9 
3.9 

4.05 
4.4 

4.6 
4.7 
4.4 

4.3 

4.15 

4.65 

5.05 

5.1 

5.05 

4.9 

4.82 

4.6 

4.65 

4.3 

454 

888 
858 

858 

858 

816 
290 
290 
290 

265 

809 
803 
808 
SOS 

844 
464 
528 
567 
454 

420 
873 
548 
712 
783 

712 
648 
615 
528 
548 
420 

p.m. 
5.00 
5.00 

FuL 
4.4 
4.4 

^1L 

2 

454 

8 

4 

5.00 
5.00 

5.00 
5.00 
5.00 
&00 

4.1 
4.1 

4.05 
3.05 
8.85 
3.85 

358 

6 

868 

6 

5.00 
5.00 
6.00 
5.00 
5.00 

6.00 
1.80 
5.00 
6.00 
5.00 

5.00 
5.00 
5.00 

3.9 

4.05 

4.2 

4.2 

4.1 

4.1 

4.06 

4.1 

4.1 

4.35 

4.42 
4.45 
4.6 

808 
844 
888 
386 
358 

858 
844 
358 
358 
437 

461 
472 
628 

844 

7 

816 

8 

290 

9 

200 

10 

11 

4.00 
4.00 
4.00 
4.00 
4.00 

4.00 

3.8 

3.95 

8.9 

3.9 

4.02 

4.1 

277 

12 

316 

13 

7.30 
7.30 
7.30 

7.30 

\% 

11.00 
7.30 

7.80 
7.30 
7.30 
7.30 
7.30 

11.00 
7.30 
7.30 
7.30 
7.30 

4.1 

4.12 

4.3 

4.4 
4.45 
4.62 
4.0 
6.06 

5.05 
4.9 
4.7 
4.65 
4.86 

4.8 

4.8 

4.75 

4.7 

4.5 

858 
864 
420 

454 

472 
498 
648 
712 

712 
648 
667 
609 
628 

607 
607 
587 
567 
490 

308 

14 

308 

16 

336 

16 

868 

17 

18 

4.00 
4.00 
4.00 

4.00 
4.00 
4.00 

4.65 

4.6 

4.4 

4.2 

4.15 
4.7 

548 

19 

628 

20 

6.00 

5.00 
5.00 
5.00 
5.00 
5.00 

6.06 

5.05 

4.08 

4.65 

4.7 

4.86 

712 

712 
682 
548 
667 
628 

454 

21 

420 

22 

878 

28 

667 

24 

28 

4.00 

4.00 
4.00 
4.00 
4.00 
4.00 

5.1 

5.1 

5.0 

4.86 

4.6 

4.65 

733 

26 

738 

27 

5.00 
5.00 
5.00 
•5.00 

4.8 
4.75 
4.7 
4.5 

607 
587 
567 
490 

690 

28 

628 

29 

538 

30 

548 

81 
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Oage  heif^,  in  feet,  and  dMutrge,  tn  $eocmd-feet,  of  Swift  River  near  Wett  Ware,  Maee.^ 
far  i9iO-iPlf— Continued. 


Janoary. 

February. 

Day. 

Time. 

te 

Dii- 
cbarce. 

Time. 

hSS^t. 

Dto- 
diarge. 

Tline. 

A 

Dii- 
cbarfe. 

Time. 

Oase 
hei^t. 

Die- 
Charge. 

1012. 
1 

cm. 
7.30 
7.30 
7.30 
7.30 
7.30 

7.30 
11.00 
7.30 
7.30 
7.30 

7.30 
7.30 
7.30 
11.30 
7.30 

7.30 
7.30 
7.30 
7.30 
7.30 

11.00 
7.30 
7.30 
7.30 
7.30 

7.30 
7.30 
11.00 
7.30 
7.30 
7.30 

Fut. 
4.2 
4.03 
4.1 
4.05 
3.9 

4.06 

4.08 

3.8 

8.8 

3.86 

8.8 
3.76 
8.8 
8.76 
8.65 

3.7 
8.8 
8.7 
8.7 
S.9 

3.96 
8.96 
4.08 
8.03 
8.9 

8.85 

3.6 
8.6 
8.52 
3.55 
8.53 

SeC'fi. 

p.m. 
4.00 
4.00 
4.00 
4.00 
4.00 

4.00 

4.15 

4.22 

4.1 

4.06 

3.98 

3.86 

8ee.'fi, 

7.30 
7.30 
7.30 
11.00 
7.30 

7.30 
7.30 
7.30 
7.30 
7.30 

U.30 
7.30 
7.30 
7.30 
7.30 

7.30 
7.30 
11.00 
7.30 
7.30 

7.30 
7.30 
7.30 
7.30 
11.00 

7.30 
7.30 
7.30 
7.30 

Fui, 
3.52 
8.53 
8.6 
8.43 
8.42 

8.4 

3.63 

8.33 

8.36 

3.36 

8.36 
8.42 
3.7 
8.6 
8.4 

8.25 
8.25 
8.15 
3.26 
3.25 

8.5 
4.5 
4.4 
4.1 
4.13 

4.2 
4.4 
4.2 
4.05 



p.m. 
4.00 
5.00 
5.00 

FwX, 
3.63 
3.53 
8.4 

5«c.->t 

2 

a 

4 

5 

6.00 

6.00 
6.00 
6.00 
6.00 
1.30 

8.42 

8.4 

8.42 

3.32 

8.6 

8.4 

6 

7 

8 

4.00 
4.00 
4.00 

4.00 
4.00 
4.00 

8.8 
8.8 
3.85 

3.8 
3.8 
8.8 

9 

10      

11 

12 

6.00 
6.00 
6.00 
6.00 

6.00 
6.00 

3.5 
8.7 
3.6 
8.58 

8.45 
3.45 

13 

14 

u 



4.00 

4.00 
4.00 
4.00 
4.00 
4.00 

8.7 

8.7 
3.8 

12. 

3.9 

16 

17 

18 

19 

6.00 
6.00 

5.00 
5.00 
6.00 
6.00 

8.4 
8.4 

3.9 
4.8 
4.1 
4.8 

30 

21 

22 

4.00 
4.00 
4.00 
4.00 

4.00 
4.00 

8.98 
4.08 
8.95 
8.8 

8.86 
8.6 

8 

2^     ::;:i  : 

3:;::::::::;:;: 

26 

6.00 
5.00 
5.00 
6.00 

4.2 

4.3 

4.15 

4.05 

27           

28.'.!     

29 



4.00 
4.00 
4.00 

3.53 
3.55 

3.52 



30 

31 

Maroh. 

April. 

Day. 

Time. 

h«^t. 

Dis- 
c3iwge. 

Ttane. 

he^. 

Dto- 
diarge. 

Time. 

he^t. 

Dia. 
charge. 

Time. 

h^V 

Die- 
charge. 

1012. 
1 

a.m. 
7.30 
7.30 

11.00 
7.30 
7.30 

7.30 
7.30 
7.30 
7.30 
11.30 

7.30 
7.30 
7-30 
7.30 
7.30 

7.30 
11.00 
7.30 
7.30 
7.30 

7.30 
7.30 
7.30 
U.00 
7.30 

7.30 
7.30 
7.30 
7.30 
7.30 
11.00 

Flea. 
3.88 
3.8 
3.6 
3.6 
8.52 

3.4 
3.4 
3.4 
8.6 
8.66 

8.66 

8.75 

6.8 

6.6 

5.9 

8.08 
9.58 
8.6 
7.22 
6.62 

6.22 

5.62 
5.28 
4.92 
4.8 

4.52 
4.52 
4.52 
4.85 
6.42 
7.38 

3ie,'ft. 

p.m. 

'i.oo 

5.00 

3.05 
3.8 

5«e.-A 

a.m. 
7.30 
7.30 
7.30 
7.30 
7.30 

7.30 

Ftti, 
0.92 
6.48 
6.92 
7.28 
6.8 

6.42 

1930 
1,620 

1,390 

p.m. 
5.00 
5.00 
6.00 
5.00 
5.00 

6.00 
1.30 
6.00 
6.00 
6.00 

6.00 
5.00 
6.00 

Fut, 
6.73 
6.62 
7.12 
7.12 
6.62 

6.42 
5.92 
6.32 
6.28 
5.92 

5.7 

5.33 

5.12 

Tim 

1,510 
1,810 
1,810 
1,510 

1,300 

1,330 

2 

3    

4 

5.00 
6.00 

6.00 
6.00 
5.00 
6.00 

3.6 
3.55 

3.66 
3.6 
3.6 
3.7 

5 

6 

7                  

8 

7.30 
7.30 
7.30 

7.30 
7.30 
7.30 
11.00 
7.30 

7.30 
7.30 
7.30 
7.30 
7.30 

11.00 
7.30 
7.30 
7.30 
7.30 

7.30 
7.30 
11.00 
7.30 
7.30 

6.02 
6.32 
6.12 

5.72 
5.52 
5.22 
5.02 
4.02 

5.02 
5.22 
6.28 
5.52 
5.42 

5.22 
5.08 
5.08 
5.02 
4.8 

4.72 
4.52 
4.38 
4.32 
4.42 

1,170 
1330 
1,230 

1,020 
024 
986 
609 
666 

699 
786 
813 
924 

877 

786 
724 
724 
699 
607 

676 
496 
447 
427 
461 

9 

1,310 
i;i30 

1.010 

10 

11 

:::;;:: 

5.00 
5.00 
5.00 
5.00 
6.00 

5.00 

3.8 

3.75 

5.75 

6.02 

6.28 

9.28 

12 

831 

13 

742 

14               

15 

6.00 

5.00 
5.00 
5.00 
5.00 
5.00 

4.92 

5.08 
5.22 
6.32 
5.62 
5.42 

656 

16 

699 

17.           

786 

18 

'i,'«8d" 

1,610 

972 
813 
656 

607 

496 
498 
498 
628 
1»300 
2,000 

6.00 
5.00 
6.00 

6.00 
6.00 
5.00 

7.92 
6.92 
6.42 

6.02 
5.58 
5.U 

3,890 
1,600 
i;300 

1,170 
953 
742 

831 

19 

973 

20 

8n 

21 

22 

5.00 
5.00 
6.00 
6.00 

6.00 
&00 

5.02 
5.02 
4.92 

4.8 

4.72 
4.52 

OiW 

23 

609 

34 

666 

25 

6.00 

6.00 
6.00 
6.00 
6.00 
6.00 

4.62 

4.68 
4.62 
4.72 
6.08 
7.02 

536 

536 

636 

676 

1,300 

1,750 

607 

26 

576 

27::::;:::::;::: 

496 

38 

29 

5.00 
6.00 

4.32 
4.42 

427 

30 

461 

31 
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Qage  hdfflA,  in  feet,  and  dittharge;  in  ieeond-feet,  of  Swift  River  near  West  Ware,  3£ass, 

for  lOlO-lSlt'-ContmvLed, 


May. 

June. 

Day. 

Time. 

ll^SE^. 

Dto- 
diaife. 

Time. 

he^. 

Dto- 
chaige. 

Time. 

he£Et. 

Die. 
charge. 

Time. 

he^. 

I>is- 

1912. 
1 

a.m. 
7.30 
7.30 
7.30 
7.30 

11.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
11.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
11.00 
7.00 

6.00 
6.00 
6.00 
6.00 
6.00 

11.00 
6.00 
6.00 
6.00 
6.00 
6.00 

4.53 
4.42 
4.42 
4.28 
4.03 

4.03 
4.22 
4.32 
4.43 
4.8 

4.73 
4.68 
4.68 
4.63 
4.63 

4.73 
6.13 
6.83 
5.43 
5.22 

4.88 

4.92 
4.78 
4.65 
5.02 

4.48 
4.32 
4.22 
4.06 
4.02 
4.35 

461 
461 
414 
886 

886 

804 
437 
461 
607 

575 
669 
559 
536 
536 

575 
743 
1,070 
877 
786 

640 
656 
599 
548 
699 

488 

437 
894 
353 
836 
437 

p.m. 

'i.oo 

6.00 
6.00 
6.00 

Feel. 
4.45 
4.42 
4.42 
4.22 

461 
461 
894 

a.m. 
6.00 

11.00 
6.00 
6.00 
6.00 

6.00 
6.00 
6.00 
11.00 
6.00 

6.00 
6.00 
6.00 
6.00 
6.00 

11.00 
6.00 
6.00 
6.00 
6.00 

6.00 
6.00 
11.00 
6.00 
6.00 

6.00 
6.00 
6.00 
6.00 
11.00 

Feet, 
4.48 
4.53 
4.43 
4.18 
4.08 

8.88 
3.88 
3.73 
8.58 
8.53 

8.53 

3.43 

3.33 

8.8 

8.38 

8.23 
8.18 
2.88 
3.88 
3.92 

2.85 
2.08 
3.08 
2.92 
2.78 

2.68 
2.65 
2.62 
2.6 
2.52 

498 
461 
882 

852 

298 
298 
358 
236 
212 

•312 
191 
173 
168 
164 

154 
147 
102 
103 
108 

46 
116 
116 
108 

90 

78 
75 
71 
59 
61 

p.m. 
6.00 

Feet. 
4.52 

«-^ 

2                 .     . 

s 

6.00 
6.00 
6.00 

6.00 
6.00 
6.00 

"i*66* 

6.00 
6.00 
6.00 
6.00 
6.00 

4.32 
4.12 
8.98 

3.92 
8.88 
8.68 

"i"52* 

8.42 

3.42 

8.32 

8.3 

3.28 

427 

4 

364 

5 

4X26 

6 

6.00 
6.00 
6.00 
6.00 
6.00 

6.00 

4.02 
4.22 
4.38 
4.72 
4.72 

4.72 

836 
394 
447 
575 
575 

575 

ao8 

7 

398 

8 

248 

9 

10 

2ia 

11 

191 

12 

191 

13 

6.00 
6.00 
6.00 

6.00 
6.00 
6.00 

4.62 
4.62 
4.63 

4.8 

5.22 

5.62 

536 
536 
536 

607 
786 
972 

173 

14 

168 

16 

164 

16 

17 

6.00 
6.00 
6.00 
6.00 

6.00 
6.00 

8.22 
8.28 
8.22 
2.68 

2.15 
3.95 

154 

18 

164 

19 

154 

20 

6.00 

6.00 
6.00 
6.00 
6.00 
6.00 

5.02 

4.88 
4.78 
4.72 
4.88 
4.73 

699 

640 
599 
675 
640 
575 

7S 

21 

S3 

22 

113 

23 

24 

6.00 
6.00 

6.00 
6.00 
6.00 
6.00 

3.88 
2.72 

2.68 
8.12 
8.06 
3.78 

102 

26 

83 

26 

78 

27 

6.00 
6.00 
6.00 
6.00 
6.00 

4.32 
4.13 
4.05 
4.13 
4.43 

427 
864 

844 
864 
461 

137 

28 

131 

29 

00 

30 

81 

July. 

August. 

Day. 

Time. 

he^t. 

Dto- 
charge. 

Time. 

Oace 
height. 

Dle- 
diarge. 

Time. 

he^ 

Die- 
charge. 

Time. 

hei^t. 

Dis- 
charge. 

1912. 
1 

a.m. 
6.00 
6.00 
6.00 
6.00 
6.00 

6.00 
11.00 
6.00 
6.00 
6.00 

6.00 
6.00 
6.00 
11.00 
6.00 

6.00 
6.00 
6.00 
6.00 
6.00 

11.00 
6.00 
6.00 
6.00 
6.00 

6.00 
6.00 
11.00 
6.00 
6.00 
6.00 

2.63 
3.48 
3.48 
2.43 
3.38 

3.53 
3.48 
2.43 
3.43 
2.38 

3.35 
2.38 
3.28 
3.33 
3.38 

2.53 
3.35 
2.28 
2.33 
2.38 

2.62 
2.65 
2.55 
2.48 
2.56 

2.42 
2.35 
2.62 
2.42 
2.38 
2.25 

57 
57 
53 

48 

61 
57 
53 
52 

48 

46 
48 
41 
44 

48 

61 
46 
41 
44 
41 

71 
74 
64 
67 
64 

52 
46 
71 
52 

48 
88 

p.m. 
6.00 
6.00 
6.00 
6.00 
6.00 

6.00 

3.05 
8.08 
2.98 
3.92 
3.85 

2.72 

122 
116 
108 
98 

82 

a.m. 
6.00 
6.00 
6.00 

11.00 
6.00 

6.00 
6.00 
6.00 
6.00 
6.00 

11.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 

Feet. 
2.23 
2.22 
2.28 
3.22 
3.43 

2.28 
2.28 
2.25 
2.23 
2.22 

2.28 
2.32 
2.32 
2.22 
2.22 

2.18 
2.08 

36 
41 
36 

•  52 

41 
41 
88 
86 
86 

41 
44 
44 
86 
86 

84 

28 

p.m. 

'i.oo 

6.00 
6.00 

Feet, 
2.8 
2.98 
2.38 

Sec.^ 

2 

116 

3 

48 

4 

6 

6.00 

6.00 
6.00 
6.00 
6.00 
6L0O 

2.43 
3.92 
2.88 
2.8 
2.92 
2.92 

52 

6 

106 

7 

102 

8 

6.00 
6.00 
6.00 

6.00 
6.00 
6.00 

2.92 
2.85 
2.8 

2.72 
2.78 
2.72 

108 
96 
92 

82 
90 
82 

92 

9 

106 

10 

106 

11 

13 

6.00 
6.00 
6.00 
6.00 

6.00 
6.00 
1.30 
6.00 
6.00 

6.00 
6.00 
6.00 
6.00 

3.02 
2.92 
2.8 
2.62 

2.62 
2.62 
2.28 
3.12 
3.08 

2.88 
3.02 
2.92 
2.7 

122 

13 

108 

14 

92 

16 

6.00 

6.00 
6.00 
6.00 
6.00 
6.00 

3.13 

2.85 
2.92 
8.08 
2.72 
2.62 

137 

98 
108 
122 
82 
71 

71 

16 

71 

17 

71 

18 

41 

19 

7.00 
7.00 

7.00 
6.00 
6.00 
6.00 
11.00 

6.00 
7.00 
7.00 
7.00 
7.00 
7.00 

2.22 
2.38 

2.28 
2.22 
2.15 
2.18 
3.28 

2.2 
2.22 
3.05 
2.05 
2.05 
2.05 

36 

48 

41 
36 
32 
34 
41 

85 
36 

26 
26 
26 
26 

137 

20 

122 

21 

102 

22 

6.00 
6.00 
6.00 
6.00 

6.00 

6.00 

8.02 
2.85 
2.8 
3.13 

3.12 
2.92 

122 
98 
93 

187 

137 
108 

122 

23 

108 

24 

80 

26 

26 

6.00 
6.00 
6.00 
6.00 
6.00 
6.00 

2.9 

2.96 

3.65 

3.65 

3.65 

3.65 

106 

27 

116 
74 

28 

29 

6.00 
6.00 
6.00 

2.98 
8.18 
3.03 

116 
147 
123 

74 

SO 

74 

31 

74 

NoTB.— Qage  helghta  refsr  to  the  6hain  gage.    Diiehaige  detirnnined  from  a  tririy  well  deOned  lattog 
curve. 
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DaUif  discharge,  in  seocmd-feetf  of  Swift  Rivet  at  West  Ware,  Mass.,  for  1912. 


Aug. 

Sept. 

Oct. 

Not. 

Dec. 

Aug- 

Sept 

Oct. 

Not. 

Dec. 

1 

64 
61 
66 
54 

48 

34 
58 

54 

36 
48 

47 
46 
94 
45 

77 

58 

50 
38 
80 
64 

66 
64 
101 
184 
al88 

•  153 
149 
131 

0  130 

•  135 

79 
104 
110 
117 
130 

142 
162 
163 
159 
135 

133 
122 
105 
93 
79 

16 

55 

61 
66 
63 
63 

51 
82 
68 
63 

57 

55 
54 

35 

•  55 

•  67 

60 
53 
51 
44 
34 

58 

55 

48 
64 
60 

63 
41 
81 
71 
53 
50 

•  140 

•  145 
140 
121 
112 

106 
97 
84 
82 

105 

104 
112 
83 
95 
92 

105 

2 

17 

87 

3 

18 

88 

4 

67 

19 

108 

6 

20 

139 

6 

21 

146 

7 

22 

126 

s 

23 

133 

9 

24 

119 

10 

25 1 

?::::::: 

28 

29 

30 

31 

37 

73 
68 

57 
58 
52 
44 

124 

11 

115 

12 

116 

13 

148 

14 

147 

16 

26 

234 

378 

•  Estimated. 

NofB.— Each  dallT  dlatdiaige  Aug.  25  to  Dec.  81, 1912,  is  the  aTerMe  of  34  hourly 
the  aatomatio  record.   Daily  discharga  iMMd  on  a  fairly  ivell  defloea  rating  ourre. 

ManOUy  discharge  of  Swift  River  at  West  Ware,  Mass.  ^  for  191X. 
[Drainage  area,  191  square  miks.] 


Discharge  in  8econd<^eet. 

Run-off 

SS-o« 
inches  on 

drainage 

arw). 

Month. 

J&ajdmnni. 

Mtaiinnim. 

Mean. 

Psr 

Accu- 
racy. 

Aiuost  25-31 

78 
68 
84 
•188 
378 

87 
26 
24 
88 

79 

65 
55 
58 

107 
133 

0.288 
.288 
.278 
.660 
.696 

0.07 
.18 
.82 
.62 
.80 

A. 

SeDtamber  4  and  15-30 

A. 

^toS".."  .^...::::::::.:::.:.. 

A. 

A. 

flf^^^wTntwr ....^...^.t.-  - 

A. 

•  Part  of  day  estimated. 

QUABOAO  BIYSB  AT  WEST  BBIMFnfiLD,   MASS. 

liooation. — At  the  highway  bridge  near  the  Weet  Brimfield  station  on  the  BosUm  A 
Albany  Bailroad. 

Records  available.— August  23,  1909,  to  December  31,  1912. 

I>Taiiia^  area. — 150  square  miles. 

G-ae^ea. — Staff,  attached  to  the  upstream  side  of  the  right  abutment  of  the  bridge; 
read  twice  daily,  August  23,  1909,  to  August  19,  1912.  An  automatic  gage 
ifl  set  over  a  well  just  behind  the  center  pier  of  the  bridge.  The  automatic 
gage  is  sheltered  by  a  wooden  house  6  feet  square  over  a  timber  well  about 
3  feet  square.  A  staff  gage  on  the  outside  of  the  gage  well  serves  as  a  check 
on  the  automatic  gage.  The  automatic  gage  and  the  original  staff  gage  have 
the  same  datum  and  read  the  same  at  low  stages.  At  high  stages  a  perceptible 
slope  in  the  river  causes  the  automatic  gage  heights  to  read  slightly  lower  than 
obeervations  on  the  original  staff. 

I>i8chaz^  xneasurementa.— Made  from  the  bridge  during  high  stages  and  by 
wading  near  the  bridge  at  low  stages. 

Winter  flow.— Affected  by  ice. 
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Artifloial  contxoL — UHIb  above  the  statioii  cause  a  very  decided  diumal  fluctuatum 
in  the  diachaige  at  this  poiiit.  For  this  reason  it  is  not  advisable  to  attempt  to 
estimate  the  daily  dischaige  from  semidaily  gage  readings  at  present.  There- 
fore the  gage  reader's  observations  prior  to  the  installation  of  the  automatic  gage 
are  being  published  together  with  tlie  flow  coiresponding  to  each. 

Aoouraey* — A  good  rating  curve  has  been  developed  for  this  station,  and  estimates 
based  on  continuous  records  of  gage  height  are  good. 

Diidiarge  meanaremenU  of  Quaboag  River  at  West  BrimfiM  in  191t. 


Date. 

HydragnplMr. 

^t. 

ebuge. 

Feb.    (N 

Uav^^im  iktHi  c^miMii 

s.se 

LdS 
L93 
2.30 
2.40 
2.5S 

*"«-4 

Ang.  19 

0.  H.  nu*4H^.  .   .                                                                         , 

11.8 

..     do 

42.3 

28 

do 

143 

Not.  15 

C.  8.  DeGolyer 

157 

16 

.  ...do 

177 

*  Memirenieut  wmdn  midflr  eooBptote  ioe  euvw. 

NoTK.— MeasorementB  made  by  wadlog  at  varioiu  sectioos  except  as  noted.    Beginning  Aug.  26,  gage 
baighta  refer  to  new  hook  gage. 

Croge  height,  in  feetj  and  discharge,  in  Beoond-feei,  of  Quaboag  River  at  Wat  BrimfiM, 

Mau.,  for  1910-1912. 

[Mn.  W.  E.  HoUand, 


January. 

February. 

Day. 

Time. 

he^t. 

Dto- 
diarge. 

Time. 

Gage 
hei^t. 

Dl*. 
dbarge. 

Time. 

be^t. 

DIa. 
charge. 

Time. 

.SSI 

Dis- 

1910. 
1 i. 

a.m. 
8.45 
8.40 
8.30 
8.40 
8.40 

8.80 
9.00 
8.30 
8,00 
8.40 

8.30 
9.00 
8.30 
8.00 

2.0 

3.1 

3.1 

1.55 

1.6 

2.1 
4.48 

4.28 

8.1 

4.0 

4.0 
4.06 
4.1 
4.05 

S0C^ 

p.  m. 

150 
4.30 
4.30 
4.30 
4.46 

4.46 
4.45 
4.80 
4.35 
5.05 

4.50 
4.45 
4.40 

3.4 

3.1 

8.2 

3.05 

8.1 

3.5 
4.4 

8.8 
8.4 
8.7 

3.3 

3.62 

3.65 

SeC'JL 

a.m. 

jvte. 

Sec-fi, 

p,m. 

Fleet. 

8€C.'fi. 

2 

8 

6.00 

8.2 

4 

5 

6 

3.80 

2.53 

7 

8 

9 

10           

6.15 

2.7 

11 

12 



13 

14 

.80 

2.9 

15 

4.46 

4.45 
5.00 

3.6 

8.06 
2.9 

16 

8.00 
8.00 
8.30 

8.2 
8.3 
8.4 

17 

18 

10.30 

2.9 

19 

4.30 
3.00 

5.00 

8.0 
2.6 

19 

20 

21 

22 

7.30 

6.92 

23 

8.00 

Z5 

24 

4.00 

8.2 

25 

8.30 

8.1 

26 

6.00 

8.62 

4.80 

8.0 

27 

11.30 

8.0 

28 

4.00 

5.1 

29 

30 

31 

5.00 

8.3 
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Gaffe  heiffhi,  in  feet j  and  discharge,  in  second-feet^  of  Qtuihoag  River  at  Weet  Brimfield, 
Man. ,  for  /9ia-19if— -Continued . 


March. 

April. 

Dmy. 

Time. 

haight. 

Dto- 
diarge. 

Time. 

hd^t. 

Pie- 
diaige. 

Time. 

hei^t. 

&.'^ 

heS^t. 

Dia- 
diarge. 

1910. 

a.  m. 
8.15 

Fui. 
4.9 

tifi- 

p.m. 

FUt. 

Sec^. 

a.m. 
9.00 
8.80 
8.00 
9.10 
8.30 

8.30 
&15 
7,25 
8.30 
&00 

8.60 
9.00 
9.00 
8.15 
8.00 

8.00 
8.00 
8.45 
9.00 
9.00 

6ul6 
9.00 
9.00 

Ft€t. 

3.08 

3.03 

2.8 

2.95 

3.1 

3.1 

3.1 

2.58 

2.8 

2.4 

2.78 

8.0 

3.04 

3.0 

2.88 

2.78 

2.5 

2.9 

2.86 

3.2 

2.78 
2.98 
8.0 

.348 
252 
313 
380 

880 
380 
179 
252 
131 

246 
835 
853 
336 

283 

246 
156 
201 
372 
430 

246 
826 
335 

p.m. 
6.00 
6.30 
6.00 
6.15 
6.00 

6.00 
6.00 
4.00 
6.00 
'6.30 

6.00 
6.00 
6.15 
4.45 
6.00 

6.16 

5.00 

3.4 

6.00 

6.16 

6.30 
6.30 
5.45 
6.00 
4.46 

6.00 
6.00 
6.10 
6.00 
6.30 

Ftet. 
3.0 
2.8 
2.8 
2.78 
2.7 

2.7 

2.6 

2.74 

2.6 

2.4 

2.6 

2.85 

2.7 

2.65 

2.6 

2.5 

2.8 

2.62 

Z9 

2.84 

2.78 

2.7 

2.68 

2.62 

2.6 

2.08 

8.1 

2.9 

2.6 

2.7 

i8«e.-/L 

2 

5.00 
5.15 
A.  30 
5.00 

'Too' 

5.30 
5.00 
5.30 

5.15 
4.45 
4.50 
5.10 
5.16 

5.15 
6.20 
5.10 
5.20 
4.30 

5.00 
6.10 
4.30 
6.00 
6.15 

4.45 
4.30 
6.15 
6.35 
6.00 
6.10 

4.63 
4.55 
4.45 
4.3 

4.17 
4.35 
4.28 
4.15 
8.98 

3.88 

3.8 

8.6 

it 

8.4 

8.6 

8.3 

3.18 

3.1 

8.2 
8.08 
8.10 
8.04 
8.0 

2.9 

2.06 

2.98 

2.90 

3.0 

2.95 

1,410 
1,340 
1200 
1,140 

1,010 
1180 
1060 
1,020 
'806 

726 
770 
645 
674 
630 

830 
685 

480 
895 
380 

480 
871 
380 
353 
836 

201 
317 
326 
301 
335 
313 

253 

3 

8.15 
9.15 
8.30 

9.30 
8.30 
8.00 
8.30 
9.00 

9.00 
8.00 
8.00 
8.30 
8.10 

8.45 
8.40 
8.45 
8.30 
8.00 

9.15 
9.15 
8.00 
9.00 
&45 

9.00 
8.00 
8.00 
8.45 
9.00 
9.00 

4.53 
4.45 
4.86 

4.3 

4.38 

4.8 

4.3 

4.05 

3.95 

8.85 

8.6 

8.7 

8.5 

8.4 
3.8 
3.4 
8.8 
3.1 

3.28 

3.28 

8.0 

3.14 

3.12 

3.12 
2.96 
8.10 
3.12 
8.08 
8.10 

1,330 
1  260 
1,180 

1,060 
1  200 
1  140 
1,060 
'945 

875 
805 
645 
706 
665 

830 
480 
580 
480 
380 

455 

470 
335 

400 
800 

800 
417 
380 
800 
371 
880 

252 

4 

246 

5 

217 

6 

217 

7 

186 

8 

231 

9 

186 

10 

131 

11 

186 

12 

272 

13 

217 

14 

201 

15 

186 

10 

166 

17 

252 

18 

191 

19 

291 

20 

268 

21            

246 

22 

217 

23        

211 

24 

191 

25          

9.00 

8.45 
9.00 
9.00 
9.00 
8.45 

8.0 

3.0 

3.2 

3.12 

3.3 

3.1 

336 

335 

430 
300 
480 
380 

186 

28          

326 

27 

880 

28          

291 

29 

186 

30              

217 

31 

May. 

June. 

D»y. 

Tfme. 

height. 

diufe. 

Time. 

he^t. 

diarge. 

Time. 

he^t. 

Pia- 
diarge. 

Time. 

Oace 
heii^t. 

Die. 
diarge. 

1910. 
1 

a.iii. 
9.00 
9.15 
8.45 
8.45 
9.00 

9.15 
6.45 
8.30 
9.15 
8.45 

9.00 
8.30 
8.30 
9.00 
8.45 

8.45 
8.45 
8.60 

3.1 

3.2 

3.03 

3.0 

3.0 

8.1 

2.7 

9.6 

2.88 

2.9 

3.85 

3.9 

3.0 

2.88 

2.55 

2.9 

2.98 

2.9 

430 
348 

SI 

880 
217 
185 
283 
291 

272 
291 
335 
283 
170 

291 
326 
291 

p.m. 
4.00 
6.30 
6.00 
5.45 
6.30 

5.46 
6.00 
6.45 
6.00 
6.00 

5.20 
6.30 
6.17 
6.30 
4.30 

6.00 
5.00 
3.35 
4.45 
7.30 

6.45 
7.55 
4.25 
7.45 
4.36 

4.3 

4.25 

4.00 

4.15 

6.30 

5.06 

Feet. 
2.85 
2.7 
2.74 
2.7 
2.78 

2.73 

2.6 

2.6 

2.8 

2.65 

2.67 

2.7 

2.65 

2.5 

2.6 

2.6 

2.68 

2.2 

2.68 

2.6 

3.66 
2.65 
2.52 
2.65 
2.52 

2.62 

2.55 

2.5 

2.52 

2.20 

2.42 

217 
231 
217 
245 

228 
186 
185 
252 
301 

207 
217 
201 
156 
185 

186 
211 
89 
179 
156 

170 
201 
162 
201 
162 

162 
170 
156 
162 
89 
136 

a.m, 
8.30 
8.30 
8.45 
8.30 
8.15 

8.20 
8.20 
8.00 
7.45 
8.00 

8.20 
8.00 
9.00 
8.40 
8.35 

8.46 
8.00 
8.10 
8.00 
8.10 

8.20 
8.30 
8.20 
8.15 
8.15 

8.00 
8.00 
8.10 
7.40 
7.45 

Fut. 
3.0 
2.9 
2.8 
3.0 
2.2 

2.42 

2.9 

2.35 

2.32 

2.86 

2.66 

2.6 

3.03 

2.68 

2.68 

3.2 

2.68 

2.65 

2.4 

2.52 

2.85 
2.9 

2.88 
2.88 
2.82 

2.2 

2.35 

1.6 

1.52 

1.68 

291 

252 

336 

89 

136 
291 
120 
113 
130 

301 
186 
348 
211 
211 

430 
211  1 
201 
131 
162 

272 

291 
283 
283 
260 

89 

120 

11 

7 

10 

p.m. 
4.30 
5.10 
6.15 
5.00 
4.16 

4.46 
4.45 
4.45 
4.00 
4.16 

4.00 
4.30 
4.15 
4.30 
4.00 

4.80 
5.00 
4.30 
5.00 
6.30 

6.30 
6.15 
4.30 
4.40 
4.30 

4.00 
^.30 
4.20 
4.>5 
4.30 

Ftet. 

2.5 

2.52 

2.4 

1.66 

2.3 

2.62 

2.5 

2.6 

2.52 

2.52 

2.6 

2.66 

2.6 

2.58 

2.66 

2.7 

3.08 

2.38 

2.45 

2.46 

2.4 

2.68 

2.6 

2.5 

1.6 

2.28 

2.4 

2.35 

2.35 

2.3 

*"-i& 

2      

162 

3 

131 

4        

14 

6 

109 

6 

162 

7 

156 

8 

156 

9          

162 

10 

162 

11., 

185 

12 

201 

13 

186 

14         

179 

15 ', 

201 

16.. 

217 

17      

371 

18 

127 

19        

144 

20 

9.00 

10.30 
9.00 
9.00 
9.15 
9.00 

8.00 
7.45 
7.40 
9.00 
9.15 
8.40 

2.93 

2.65 

2.6 

2.78 

2.88 

2.8 

2.5 

2.42 

2.4 

2.52 

2.25 

2.2 

304 

201 
185 
245 
264 
252 

156 
136 
131 
162 
99 
89 

144 

21 

131 

22              

179 

23 

166 

24           

156 

36 

11 

28 

106 

27 

m 

2t 

130 

29 

130 

30 

109 

31 
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^UBFAOE  WATER  SUPPLY,  1912,  PABT  I. 


Ckbge  height,  in  feet,  and  dMutrge,  in  aeoond-feet,  of  Quaboog  River  at  Weei  Brimfield, 
Ma$9.Jar  1910-1912— Qoniimxed. 


July. 

Aociut 

Day. 

TinM. 

lieSSTt. 

Dli- 
ehHge. 

Tim*. 

he^t. 

Dli- 
ebaige. 

Time. 

hel^t. 

Die- 
diarge. 

Time. 

Ga«     Dia- 

1910. 
1 

a.  m. 
8.06 
8.16 
8.16 
8.06 
8.10 

8.00 
8.16 
8.15 
8.20 
8.00 

8.20 
8.16 
10.00 
8.00 
8.00 

7.50 
8.00 
8.00 
8.10 
8.40 

8.15 
8.15 
8.20 
7.46 
8.30 

8.40 
8.00 
8.40 
8.40 
8.00 
8.00 

2.15 

2.82 

2.0 

2.1 

2.0 

1.82 
1.82 
1.82 
1.74 
1.7 

1.88 

1.8 

2.5 

1.6 

l.M 

1.88 

1.7 

1.9 

1.65 

1.65 

1.65 

1.68 

1.66 

1.8 

1.97 

1.7 

1.38 

1.68 

1.65 

1.58 

2.0 

260 
54 
71 
64 

29 
29 
29 
22 
18 

37 
27 
156 
11 
14 

17 
18 
89 
14 
14 

14 
17 
14 
27 
50 

18 
2 
17 
14 
10 
64 

p.m. 
4.30 
5.30 
4.15 

FeeL 
2.32 
1.65 
2.0 

14 
64 

a.  m. 
8.30 
9.00 
9.00 
9.15 
9.00 

8.16 
8.00 
8.00 
8.00 
8.00 

8.85 
8.20 
8.20 
8.00 
9.30 

8.80 
8.15 
8.15 
8.15 
9.30 

8.00 
9.00 
8.30 
8.20 
8.30 

8.15 
8.20 
8.00 
8.40 
8.45 
8.16 

Fut. 

2.35 

2.4 

1.68 

1.12 

1.65 

1.68 

1.86 

1.98 

1.6 

1.6 

1.88 

1.92 

1.9 

2.0 

2.7 

1.7 

1.65 

1.62 

1.65 

2.4 

1.65 

2.3 

1.65 

1.62 

1.65 

1.6 

1.6 

1.65 

2.55 

2.5 

1.6 

131 
17 
0 
14 

17 
33 
51 
11 
11 

87 
42 
39 
54 
217 

18 
14 
12 
14 
131 

14 
109 
14 
12 
14 

11 
11 
14 
170 
156 
11 

p.m. 
5.80 
6.40 
5.30 
5.80 
6.15 

4.80 
4.30 
4.40 
4.50 
5.30 

5.80 
5.46 
6.00 
4.30 
5.00 

5.90 
4.30 
5.00 
5.10 
6.10 

4.00 
6.30 
5.15 
6.00 
6.30 

5.80 
6.00 
5.00 
5.00 
5.35 
6.00 

Feeu 
2.68 

2.6 
2.82 
2.26 
2.3 

1.8 

1.9 

2.38 

2.5 

2.85 

2.8 
2.8 
2.8 
2.0 
2.8 

2.8 
2.8 
2.3 
2.3 
1.65 

1.7 

2.2 

2.26 

2.2 

2.0 

2.0 

1.5 

1.05 

1.6 

1.95 

2.0 

*%ti 

2 

185 

3 

113 

4 

M 

6 

4.80 

4.30 
5.00 
4.30 
4.00 
4.30 

"i.'so* 

6.40 
5.30 
4.80 

4.00 
6.00 
6.20 
4.40 
4.16 

4.80 
4.30 
4.30 
4.00 
4.30 

5.00 
4.40 
4.30 
4.40 
4.30 
6.00 

2.2 

2.2 
2.2 
2.2 
2.45 
1.7 

2.8 
2.1 
2.5 
2.5 
1.75 

1.65 

1.9 

2.8 

2.28 

2.3 

2.35 
2.28 
1.65 
1.86 
2.35 

2.28 

2.3 

2.28 

2.25 

1.8 

2.12 

89 

89 
89 
89 
144 
18 

109 
71 
156 
166 
22 

14 
30 
109 
106 
100 

120 
105 
14 
83 
120 

105 
109 
106 
99 
27 
75 

109 

6 

27 

7 

39 

8 

127 

9 

156 

10 

272 

11 

109 

12 

lot 

18 

109 

14 

54 

16 

100 

16 

109 

17 

100 

18 

109 

19 

109 

20 

14 

21 

18 

22 

89 

23 

09 

24 

89 

26 

54 

26 

54 

27 

6 

28 

46 

29 

11 

30 

46 

31 

54 

September. 

Ootc 

rtMT. 

Day. 

Time. 

he^t. 

Dii- 
charge. 

Time. 

he^t. 

Dii- 
cfaange. 

Time. 

he^t. 

Die- 
Charge. 

Time. 

he^ 

DJa- 
cbarge. 

1910. 

8.50 
8.40 
8.46 
8.00 
8.20 

8.16 
8.16 
8.20 
&50 
8.26 

10.00 
8.15 
8.00 
8wl5 
8.00 

8.30 
8.20 
8.00 
9.00 
8.30 

8.30 
9.00 
8.40 
8.45 
8.30 

&30 
8.40 
8.30 
8.25 
8.30 

Ftet. 
1.95 
1.75 
1.75 
1.9 
2.1 

2.0 

1.78 

1.65 

1.78 

1.7 

2L0 

2.0 

1.5 

1.52 

1.6 

1.6 

1.6 

1.4 

2.12 

L6 

1.6 
1.6 
1.62 
1.6 
1.8 

1.8 

1.7 

1.6 

1.52 

1.62 

22 
22 
39 
71 

64 
25 
14 
26 
18 

54 
64 

6.0 
7.0 
&0 

11 
11 
2.6 
76 
U 

11 
11 
12 
11 
27 

27 

18 

11 
7.0 
7.0 

p.m. 
6.00 
5.30 
5.30 
8.00 
4.00 

5.30 
5.30 
5.30 
6.30 
5.00 

6.00 
2.50 
5.15 
6.30 
5.00 

6.80 
5.00 
5.00 
5.10 
5.30 

5.30 
5.00 
5.30 
5.40 
5.00 

5.30 
5.30 
5.30 
5.40 
6.25 

Fut. 
2.25 
ZO 
1.75 
2.0 
2.1 

2.3 
2.4 
2.3 
13 
1.7 

2.0 
2.3 
2.2 
2.2 
2.2 

2.26 

1.4 

1.4 

2.2 

Z3 

2.3 

2.12 

2.3 

1.7 
1.8 

%Z 
2.2 
2.2 
2.15 
2.0 

99 
54 
22 
54 
71 

109 
131 
109 
109 
18 

54 

89 
89 

99 
2.5 
2.5 

89 
109 

109 

76 
109 

18 

27 

109 
89 

99 
80 
54 

a,m. 
8.40 
8.30 
9.10 
8.35 
8.60 

8.30 
8.30 
8.30 
8.46 
8.30 

9.00 
8.45 
9.00 
8.40 
8.80 

8.30 
8.30 
&30 
8.30 
8.25 

8.30 
8.25 
8.20 
8.30 
8.30 

8.25 
8.26 
8.45 
9.00 
9.00 
8.:»5 

Fut. 
1.52 
1.55 
2.4 
1.52 
1.62 

1.6 
1.6 
1.6 
1.6 
1.6 

L72 
1.62 
1.55 
1.52 
1.55 

1.8 
1.8 
1.65 
1.68 
1.65 

1.68 
1.65 
1.65 
1.68 
1.65 

1.55 
1.52 

}:S» 

1.75 
1.78 

3te.'fi. 
7.0 
8.6 

131 
7.0 
12 

11 
11 
11 
11 
11 

20 
7.0 
8.5 
7.0 
&5 

27 

27 
14 
17 
14 

17 
14 
14 
17 
8.5 

8.6 
7.0 

11 

12 

22 

25 

p.m. 
5.00 
4.30 
5.00 
6.25 
5.30 

5.20 
6.40 
&00 
4.30 
4.45 

5.00 
5.30 
5.30 
5.30 
6.00 

4.00 
5.15 
8.50 
5.20 
6.00 

5.30 
5.00 
5.00 
6.30 
6.45 

5.45 
5.45 
4.40 
5.00 
4.40 
4.40 

FteL 
1.56 
1.6 
2.0 
2.0 
2.0 

2.0 
2.0 
1.6 
1.6 
2.0 

%% 
2.8 
2.2 
2.2 
1.75 

1.8 

2.1 

1.75 

2.1 

L9 

2.1 

1.68 

1.65 

2.1 

2.05 

2L05 
9.08 
1.8 
1.75 
1.75 
1.8 

a^. 

2 

11 

3 

54 

4 

54 

6 

54 

6 

54 

7 

64 

8 

11 

9 

11 

10 

54 

11 

89 

12 

109 

13 

m 

14 

89 

16 

23 

16 

27 

17 

71 

18 

22 

19 

71 

20 

80 

21 

71 

22 

12 

23 

14 

24 

71 

25 

62 

26 

tt 

27 

68 

28 

27 

29 

» 

80 

22 

31 

27 
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Gcge  height,  infui,  and  discharge,  in  second-feet,  of  Quaboag  River  at  West  Brimfield, 
Mass.,  for  1910-1912 — Contmued. 


November. 

December. 

IHy. 

Time. 

hdi^ 

Dto- 
ciiarge. 

Time. 

hd^. 

Die- 
diarge. 

Time. 

hei^. 

Dis- 
charge. 

Time. 

he^l 

Dis- 
charge. 

1910. 
1 

a.  m. 
9.10 
8.50 
8.50 
8.30 
&60 

8.00 
8.40 
8.60 
8.30 
8.30 

8.30 

Feet, 
1.65 
1.65 
1.68 
1.65 
1.65 

1.9 

XO 

1.75 

1.53 

1.58 

1.78 
1.75 
1.9 
1.96 
L78 

1.65 
1.6 
1.58 
1.65 
1.68 

2.5 

1.68 

1.66 

1.58 

2.5 

1.9 

1.6 

1.66 

1.65 

1.66 

14 
17 
14 
14 

30 
54 
23 
7.5 
10 

25 
22 

30 
46 
26 

14 
11 
10 
14 
17 

156 

17 

14 

10 
156 

39 
11 
14 
14 

14 

p.  i». 
6.00 
6.00 
4.40 
6.00 
4.00 

4.00 
4.50 
4.40 
4.30 
5.00 

4.30 
4.00 
4.00 
4.45 
4.40 

4.25 
4.40 
4.35 
4.40 
4.00 

4.20 
4.30 
4.00 
4.10 
4.30 

4.00 
4.15 
4.20 
4.25 
4.25 

Feel, 
2.0 
2.0 
2.1 
2.1 
1.9 

1.95 

2.3 

2.35 

2.38 

2.35 

2.35 
1.88 
1.9 
2.3 
2.35 

2.3 

2.3 

2.28 

1.65 

1.68 

2.2 

2.2 

2.05 

2.25 

2.2 

1.65 

1.6 

2.1 

2.12 

2.12 

54 
71 
71 
39 

46 
109 
120 
127 
120 

130 
37 
39 
109 
120 

109 

109 

105 

14 

17 

80 
80 
62 
99 
80 

14 
11 
71 
75 
75 

a.  III. 
8.30 
8.20 
8.30 
8.00 
8.40 

8.30 
8.40 
8.30 
8.45 
8.30 

8.20 
8.30 

Feet. 
1.65 
1.63 
1.65 
1.75 
1.8 

1.68 

1.65 

1.7 

1.68 

1.65 

1.68 
1.75 

12 
14 
22 
27 

17 
14 
18 
17 
14 

17 
22 

p.  m. 
3.00 
4.30 
5.00 
4.30 
4.30 

3.30 
4.30 
4.40 
4.00 
4.00 

4.30 
3.30 

Feet. 
2.04 
2.0 
1.75 
1.75 
1.9 

2.3 
2.0 
1.95 
2.2 
1.65 

1.7 
2.1 

'"■t 

a 

54 

3 

23 

4 

23 

6 

30 

6 

89 

7 

54 

8 

46 

S:::::::::::::: 

89 

10 

14 

11 

18 

12 

8.40 

71 

13 

8.00 
8.40 
8.30 

8.30 
8.30 
8.30 
8.46 
9.00 

9.16 
8.40 
8.30 
8.30 
9.15 

9.00 
8.20 
&30 
8.20 
8.40 

14 

'^v^'y-  :.: 

16 

16 

::::::]: :::. 

17 



1 


18 



16 

ao        



, 

21 

8.30 

1.65 

1 

22 

23 



M 

9.10 

3.3 

26        ... 



26    . 

1 

27 



3.10 

3.6    i 

28 

2d    

30 

.  ...1 

n 

4,30  1    8.5    1 

1 

January. 

Februars'. 

Dmy. 

Time. 

heiS^. 

Dto- 
charge. 

Time. 

h?^t. 

Dis- 
charge. 

Time. 

Gaffe     Die- 
height,  charge. 

Time. 

hS^t. 

Dis- 
charge. 

1911. 
1 

a.  m. 

FeeL 

aec'jt. 

p.wi. 

Feet, 

Sec.-fl. 

a.m. 

Feet. 

8ee.'fi. 

p.  TO. 

Feet, 

See.'ft, 

2  .            

3 

9.30 

8.0 

4    

8.00 

3.3 

6 

6 

7 

9.30 

3.7 

8.45 

3.2 

8                .     . 

9 

10           ...  . 

9.26 

2.8 

4.00 

3.4 

11 

12 

13 

14 

4.16 

2.3 

15 

11.30 

3.0 

16 

9.00 

3.1 

17 

18 

4.00 

2.3 

19             ... 

5.00 

8.3 

20 

21 

11.30 

2.4 

22 

23 

24 

3.00 

3.5 

26 

4.00 

2.35 

».  .. 

27 

28 

6.00 

2.2 

29 

30 

31 

9.00 

3.1 

29761**— WBP  321—14 8 
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STJKFAOB  WATER  SUPPLY,  1912,  PABT  I. 


Gage  height,  in  feet,  and  dxKharge,  in  uocmd-Jtet,  of  Quahoag  River  at  West  Brimfieldy 
Masa.^foT  1910-1912 — Continued. 


March. 

ApriL 

Day. 

TlmA. 

he^t. 

Dis- 
charge. 

Time. 

he^t. 

Dia- 
Charge. 

Time. 

hd^t. 

charge. 

Time. 

he^^ 

Dla- 
diarge. 

mi. 
1 

a.  111. 

Fea, 

See.-ft, 

p.m. 
4.00 

Feet. 
2.4 

8ee,'fi. 


a.m. 
9.00 
8.45 
9.00 
9.00 
9.00 

8.40 
9.00 
9.10 
9.00 
8.45 

8.00 
9.00 
8.45 
9.00 
9.00 

8.46 
9.00 
8.60 
8.46 
9.00 

9.00 
8.30 
9.30 
9.00 
9.10 

9.00 
8.30 
8.40 
9.00 
8.00 

Feet. 
3.3 
2.86 
3.2 
3.4 
3.62 

8.48 

3.6 

3.6 

2.86 

3.12 

8.07 

3.2 

3.3 

3.3 

3.3 

3.0 

8.1 

3.1 

3.06 

3.3 

8.5 

8.28 

2.9 

3.3 

3.3 

3.12 
2.75 
2.76 
2.75 
2.75 

272 
430 
630 
597 

574 
685 
585 

272 
390 

366 
430 
480 
480 
480 

335 
380 
380 
858 
480 

586 

470 
291 
480 
480 

390 
234 
234 
234 
234 

p.m. 
6.00 
4.00 
4.40 
4.60 
6.00 

5.00 
5.10 
4.30 
6.00 
6.00 

6.00 
4.40 
4.30 
6.00 
5.00 

4.45 
5.50 
4.00 
6.35 
6.15 

6.30 
6.00 
4.00 
4.00 
4.60 

6.00 
6.00 
4.50 
6.00 
3.30 

Fitt. 
2.85 
2.9 
3.2 
8.26 
3.3 

3.3 

8.28 

2.8 

2.86 

8.28 

8.25 
3.26 
3.28 
8.25 
8.0 

8.02 

3.0 

3.1 

2.95 

8.0 

8.1 

2.9 

2.95 

8.1 

8.0 

8.0 
8.0 
3.0 
2.7 
2.78 

*^^ 

2              

291 

3 

430 

4 

9.10 

2.8 

455 

5 

480 

6 

9.00 

3.0 

480 

7 

470 

8 

252 

9 

272 

10 

470 

11     

4.30 

2.4 

455 

12 

455 

13 

470 

14 

9.00 

3.0 

455 

15 

835 

16 

344 

17 

2.10 

4.0 

335 

18 

380 

19 

313 

20 

835 

21 

9.00 

8.28 

880 

22 

291 

23 

313 

24 

880 

25 

3.00 

2.78 

835 

26 

835 

27 

335 

28 

11.00 

3.3 

335 

29 

217 

30 

1 

245 

31 

8.35      3.25 

May. 

Jane. 

Day. 

Time. 

he^t. 

Dis- 
charge. 

Time. 

height 

Dia- 
charge. 

Time. 

Gaee 
height- 

Die- 
charge. 

Time. 

Oa^e 
height. 

Die- 
charge. 

1911. 
1 

a.m, 
9.00 
8.45 
9.00 
9.10 
0.00 

8.60 
10.00 
8.30 
9.10 
10.00 

9.00 
9.00 
8.56 
9.00 
9.40 

0.00 
8.40 
9.00 
8.40 
9.00 

0.00 
8.30 
0.00 
8.46 
8.50 

9.10 
8.30 
8.30 
9.00 
8.50 
8.40 

Feet. 
2.8 
2.78 
2.8 
2.8 
2.7 

2.66 

2.5 

2.55 

2.06 

2.08 

2.7 

2.68 

2.65 

2.28 

2.6 

2.53 

2.6 

2.58 

2.65 

2.7 

1.02 

2.7 

2.78 

2.7 

2.68 

2.75 

2.7 

2.2 

1.9 

1.92 

1.8 

8ee.-ft. 
262 
245 
252 
262 
217 

201 
166 
170 
201 
211 

217 
211 
201 
105 
185 

166 
186 
179 
201 
217 

42 
217 
246 
217 
211 

234 
217 
89 
39 
42 
27 

p.m. 
4.60 
5.00 
4.45 
6.00 
5.30 

6.00 
4.60 
5.00 
5.00 
6.00 

6.00 
5.15 
4.50 
4.00 
4.40 

4.60 
4.00 
6.00 
4.40 
4.00 

4.55 
5.00 
4.40 
4.45 
4.50 

6.00 
5.00 
4.60 
4.30 
4.00 
4.40 

Feet. 
2.75 
2.72 
2.7 
2.75 
2.6 

2.6 

2.56 

2.6 

2.48 

2.4 

2.4 
2.4 
2.2 
2.3 
2.26 

2.28 

2.28 

2.3 

2.3 

1.88 

2.6 

2.48 

2.45 

2.4 

2.4 

2.42 

2.18 

2.28 

2.15 

2.2 

2.15 

224 
217 
234 
185 

156 
170 
186 
161 
131 

131 
131 

89 
109 

99 

105 
106 
109 
100 
37 

186 
161 
144 
131 
131 

136 

86 
105 
80 
89 
80 

a.m. 
9.00 
8.45 
8.40 
9.00 
8.65 

8.46 
8.40 
8.45 
8.35 
8.30 

9.30 
9.00 
9.15 
9.00 
8.60 

9.00 
8.50 
8.30 
9.00 
8.40 

8.60 
8.50 
9.00 
8.55 
9.10 

8.40 
8.45 
9.00 
0.10 
9.00 

1.8 

1.75 

1.7 

1.68 

1.7 

1.8 

1.78 

1.8 

1.8 

1.82 

2.6 

1.85 

1.78 

1.75 

1.76 

1.72 
1.72 
1.7 
2.0 
1.72 

1.7 

1.7 

1.68 

1.72 

1.78 

1.72 
1.76 

}:?' 

1.08 

22 

18 
17 
18 

27 
25 
27 
27 
29 

156 
33 
25 
22 
22 

20 
20 
18 
64 
20 

18 
18 
17 
20 
25 

20 
22 
22 

18 
17 

p.m. 
4.00 
4.30 
6.30 
6.00 
4.00 

6.00 
6.00 
6.40 
6.00 
6.00 

6.30 
6.00 
4.60 
6.00 
6.50 

5.00 
4.00 
6.00 
6.15 
5.00 

4.50 
4.10 
5.15 
4.10 
4.00 

4.40 
4.10 
4.15 
4.16 
4.30 

Ft€t. 

2.0 
1.95 
1.0 
1.95 
2.12 

2.3 

2.28 

2.3 

2.28 

2.4 

2.0 

2.3 

2.26 

2.3 

2.3 

2.26 

1.66 

1.95 

2.2 

2.3 

2.28 

2.3 

2.25 

1.76 

1.82 

1.8 

2.3 

2.3 

2.28 

2.3 

Sec-fi^ 

2 

46 

3 

39 

4 

46 

5 

75 

109 
105 
109 
106 
131 

54 

6 

7 

8 

9 

10 

U 

12 

100 

13 

90 
109 
109 

09 
14 
46 
89 
100 

105 
109 
09 
22 
29 

27 

109 
109 
105 
109 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26    

27 

28 

29 

30 

31 
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Oage  height,  in  feet,  and  ducharge,  in  second-feet,  of  Quahoag  River  at  West  Brimfield, 
Mass.,  for  1910-1912--Continued. 


July. 

August. 

Bay. 

Time. 

h?i^t. 

Dto- 
chai^. 

Time. 

hei^. 

Dis- 
charge. 

Time. 

Oaee 
bei^it. 

Die- 
charge. 

Time. 

he^t. 

Dfa- 
charge. 

1011. 
1 

a.m. 
0.00 
9.40 
O.lfl 
9.00 
9.10 

9.00 
8.40 
9.00 
9.00 
8.40 

8.46 
8.40 
9.00 
9.10 
8.40 

9.00 
8.40 
9.00 
11.00 
8.46 

9.00 
9.00 
9.10 
9.00 
9.00 

8.45 
8.60 
9.00 
8.46 
9.00 
9.10 

Feet. 
1.7 
1.78 
1.8 
1.8 
1.78 

1.78 

1.8 

1.78 

1.6 

1.6 

1.64 

1.6 

1.68 

1.6 

1.66 

1.63 
1.66 
1.68 
2.0 
1.66 

1.66 

1.6 

1.6 

1.68 

1.72 

1.7 

1.7 

1.66 

1.66 

1.68 

1.66 

26 
27 
27 
26 

26 
27 
26 
6.0 
U 

14 
11 
10 
11 
8.6 

7.5 

a6 

10 
64 

8.6 

&6 
6w0 

U 

17 

20 

18 
18 
14 
8.6 
17 

1* 

£2.40 
6.00 
4.40 
6.00 
4.40 

6.10 
6.00 
4.50 
8.00 
6.00 

6.00 
6.00 
4.00 
6.00 
6.00 

4.00 
6.00 
6.00 
4.45 
6.00 

4.60 
4.00 
4.40 
6.00 
6.00 

4.45 
6.00 
6.10 
4.00 
6.10 
6.00 

Ftet. 
2.26 
1.8 
2.8 
1.8 
2.28 

2.28 

2.8 

1.76 

1.6 

2.4 

2.4 

2.4 

2.38 

2.4 

1.6 

1.66 

1.86 

1.8 

1.8 

1.86 

1.86 
1.6 
1.66 
1.85 
1.9 

1.98 

1.96 

2.0 

1.6 

2.2 

2.2 

8ec.ft. 
90 
27 

^S 
27 

106 

106 
100 
22 
6.0 
131 

131 
131 
127 
131 
&0 

8L6 
33 
27 
27 
33 

33 
11 
14 
83 
30 

61 
46 
64 

11 
80 
80 

a.m. 
9.00 
8.46 
8.46 
8.50 
8.46 

9.00 
10.00 
9.00 
9.00 
8.46 

8.60 
9.00 
9.00 
9.10 
9.00 

9.00 
8.46 
8.30 
9.00 
9.16 

9.00 
9.00 
8.45 
8.50 
8.46 

9,00 
9.00 
8.40 
8.40 
9.00 
8.45 

Feet. 
1.6 
1.66 
1.6 
1.62 
1.6 

1.66 

1.9 

1.6 

1.68 

1.56 

1.6 

1.62 

1.66 

1.68 

1.6 

1.62 

1.6 

1.6 

1.66 

1.66 

1.68 

1.6 

1.62 

1.6 

1.66 

1.62 

1.66 

1.6 

1.88 

1.9 

2.0 

8ee.-ft. 
11 
14 
11 
12 
11 

ir 

89 
11 
10 
8.6 

6^0 
7.0 
8.6 
10 
6.0 

7.0 
6.0 
6.0 
8.6 
8.6 

10 
6.0 
7.0 
6.0 
8.6 

7.0 
8.6 

11 

37 

39 

64 

p.m. 
5.00 
6.00 
4.50 
6.10 
6.30 

4.00 
6.00 
4.40 
4.00 
6.00 

6.10 
6.00 
4.00 
6.30 

Feet. 
1.98 
1.96 
1.95 
2.0 
1.66 

1.7 

2.26 

2.26 

2.8 

2.3 

2.28 
1.6 
1.66 
•2.2 

"%t- 

2 

46 

3 

46 

4 

64 

6 

14 

6 

18 

7 

99 

8 

99 

0 

109 

10 

109 

u 

106 

12 

60 

13 

&6 

14 

89 

15 

16 

6.80 
6.00 
4.40 
4.00 
4.00 

4.00 
6.00 
4.60 
6.00 
6.16 

4.00 
4.10 
6.00 
6.00 
4.46 
6.00 

2.26 
2.26 
2.28 
1.6 
1.68 

2.0 
2.06 
2.0 
1.98 
2.0 

1.68 

1.58 

2.0 

2.3 

2.3 

2.25 

99 

17 

,!BI 

18 

19    

6.0 

20 

10 

21 

64 

22 

63 

23 

64 

24 

61 

25 

64 

26 

10 

27 

10 

28 

64 

20        

100 

30 

100 

31 

00 

September. 

October. 

Bay. 

Time. 

hd^t 

Dto- 
diarge. 

Time. 

Oaee 
helSbt. 

Die. 
cbarge. 

Time. 

he^t. 

Die. 
charge. 

Time. 

Oace 
height. 

Dto- 
charge. 

1911. 
1 

a.m. 
9.00 
8.35 
9.30 
8.30 
9.00 

8.40 
9.10 
9.00 
9.00 
&35 

8.50 
9.00 
9.00 
9.00 
9.00 

8.45 
8.50 
9.00 
9.10 
9.15 

9.00 
8.40 
8.30 
9.30 
9.10 

8w40 
8.45 
9.00 
9.00 
8.50 

2.12 

2.1 

XI 

2.2 

2.0 

1.96 

io* 

1.9 
1.96 

2.0 
1.9 
3.4 
2.6 
2.6 

2.6 
2.6 
2.6 
2.4 
2.4 

2.3 

1.76 
1.72 
1.88 
2.6 

1.82 
1.8 
1.86 
1.88 
1.0 


71 

*64 

46 
51 
64 
89 
46 

64 
89 
181 
186 
186 

185 
156 
185 
131 
131 

109 
22 
20 
87 

156 

29 
27 
33 
37 
39 

p.m. 

"4.00 
6.10 
&00 
4.60 
&80 

6.00 
6.00 
6.10 
4.30 
5.40 

6.00 
6.00 
6.10 
&00 
4.50 

6.10 
4.00 
4.00 
4.30 
4.50 

4.30 
5.00 
5.00 
4.60 
6.30 

5.00 
5.00 
6.10 
6.00 
4.40 

Feet. 
2.32 
2.1 
2.12 
2.4 
2.4 

2.42 

1.9 

1.96 

2.25 

2.3 

2.32 

2.3 

2.8 

2.6 

2.56 

2.5 

2.3 

2.26 

2.3 

2.32 

1.8 

1.9 

2.4 

2.38 

2.3 

2.32 

2.4 

1.92 

71 
75 
131 
131 

136 
144 
100 
80 
51 

99 

109 
113 
109 
109 

156 
170 
156 
109 
99 

109 
113 
27 
39 
131 

127 
109 
113 
131 
42 

0.  fR. 

10.00 
9.00 
9.10 
9.00 
9.00 

8.56 
9.00 
9.30 
9.00 
9.10 

8.40 
9.00 
9.30 
9.00 
9.00 

8.50 
9.00 
9.10 
8.50 
8.46 

9.00 
8.55 
9.00 
9.00 
8.50 

8.45 
9.00 
9.00 
10.00 
9.00 
9.00 

Feet. 
2.35 
2.45 
2.6 
2.58 
2.66 

2.66 

2.6 

2.3 

2.36 

2.6 

2.55 
2.53 
2.6 

2.58 
2.38 

2.98 

8.0 

8.03 

3.0 

8.1 

3.05 

2.7 

2.8 

3.05 

8.0 

3.0 

3.02 

2.95 

2.75 

2.75 

2.7 

144 
185 
179 
170 

170 
185 
109 
120 
185 

170 
166 
185 
179 
127 

326 
335 
348 
335 
380 

358 
217 
252 
358 
335 

335 
344 
313 
234 
234 
217 

p.m, 
4.50 
5.00 
6.00 
4.40 
6.30 

6.00 
4.30 
6.00 
5.00 
5.00 

4.50 
4.35 
4.00 
4.00 
4.00 

4.10 
4.00 
5.00 
4.50 
5.10 

5.00 
4.00 
4.10 
6.10 
6.00 

4.30 
4.30 
6.00 
4.10 
5.30 
6.16 

Feet. 
2.4 
2.42 
2.6 
2.6 
2.52 

2.6 

2.28 

2.3 

2.3 

2.3 

2.32 

2.28 

2.8 

2.8 

2.4 

2.3 

2.4 

2.46 

2.6 

2.62 

2.7 

2.75 

2.7 

2.7 

2.68 

2.66 

2.65 

2.7 

2.73 

2.6 

2.62 

'"-A 

3 

136 

3 

156 

4, 

156 

5 

162 

6 

156 

7 

105 

8 

100 

9 

100 

10 

100 

11     

113 

12 

105 

13       

109 

14 

100 

15     

131 

16 

100 

17 

131 

18 

144 

19 

185 

20 

101 

21 

217 

22       

234 

23 

217 

24       

217 

25 

211 

26 

201 

27              

201 

28 

217 

29 

228 

30 

185 

191 

' 
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SURFACE  WATBB  SUPPLY,  1912,  PABT  I. 


Gage  height,  tn  feet,  and  dMcharge,  in  teoond-fui,  of  Quahoag  River  at  West  Brin^field^ 
Mass,,  for  ISlO-lSli—Contmned. 


NoYember. 

December. 

I>ay. 

Time. 

ha^t. 

Dla- 
charge. 

Time. 

he^. 

Dia- 

Time. 

he^. 

Die- 
charse. 

Time. 

hei^t. 

Dis- 

diarge. 

1911. 
1 

a.m. 
9.00 
8.50 
9.00 
8.50 

10.00 

9.00 
8.55 
8.10 
8.45 
&30 

9.00 
10.00 
10.00 
8.10 
9.00 

8.50 
8.40 
8.65 
9.00 
8.50 

9.00 
10.00 
9.45 
9.00 
9.00 

10.00 
9.00 
8.50 
8.60 
8.55 

2.68 

2.66 

2.6 

2.6 

2,6 

2.68 

2.63 

2.6 

2.62 

2.6 

2.58 

2.35 

2.58 

2.6 

2.65 

2.6 

2.68 

2.72 

2.68 

2.7 

2.7 
3.0 
a.  08 
2.9 
2.96 

3.0 
3.0 
2.98 
2.95 
8.0 

201 
185 
185 
185 

211 
195 
185 
191 
185 

179 
120 
179 
185 
201 

185 
211 
224 
211 
217 

217 

371 
291 
313 

335 
835 
326 
313 
335 

p.m. 
4.50 
4.45 
5.00 
4.30 
5.00 

4.50 
3.30 
5.30 
5.00 
4.50 

5.00 
3.00 
5.00 
4.50 
4.35 

5.00 
5.00 
4.30 
4.25 
4.40 

4.00 
4.00 
4.40 
4.10 
4.00 

3.30 
5.00 
4.50 
5.00 
5.10 

2.55 

2.52 

2.5 

2.3 

2.65 

2.6 
2.68 
2.65 
2.67 
2.65 

2.3 

2.38 

2.62 

2.68 

2.65 

2.65 

2.7 

2.68 

2.68 

2.7 

2.72 
2.80 
2.78 
2.82 
3.0 

3.05 
3.00 
8.12 
3.05 
3.10 

""it 

162 

201 

185 
211 
201 
207 
201 

100 
127 
191 
211 
201 

201 
217 
211 
211 
217 

224 
252 
245 
260 
335 

358 
335 
390 
358 
380 

a.m. 
9.00 
9.00 
9.00 
8.45 
9.00 

9.00 
8.45 
8.50 
9.00 
9.00 

8w50 
9.00 
9.00 
8.40 
&50 

8.50 
9.00 
8.45 
8.30 
9.10 

9.00 
9.00 
8.60 
10.00 
9.00 

8.45 
8.45 
9.10 
9.00 
9.00 
0.10 

Fea. 
3.0 
3.0 
2.38 
2.95 
2.95 

2.95 

2.9 

2.9 

2.9 

2.6 

2.9 

2.88 

2.9 

X95 

2.96 

3.0 
3.0 
3.0 
2.9 
2.92 

2.95 
3.0 
2.95 
3.0 
3.05 

3.0 

2.98 

2.95 

2.98 

2.9 

2.9 

835 
127 
318 
313 

313 
291 
291 
291 
185 

291 
283 
291 
313 
326 

835 
335 
385 
291 
300 

813 
885 
813 
835 
858 

385 
826 
813 
326 
291 
291 

p.m. 

3.55 
4.00 
4.50 
5.00 

4.00 
4.10 
4.15 
4.30 
5.00 

4.40 
4.50 
5.00 
4.35 
4.40 

4.30 
4.00 
4.30 
5.00 
5.10 

4.30 
4.30 
4.00 
4.20 
6.00 

4.00 
4.10 
4.00 
4.35 
4.00 
4.10 

Ftet. 
8.04 
2.3 
2.6 
3.1 
2.9 

2.85 
2.8 
2.8 
2.6 
2.66 

2.9 

2.88 

2.85 

2.85 

2.9 

2.8 

8.12 

3.1 

8.06 

3.12 

8.1 

3.1 

2.95 

8.0 

2.9 

8.1 

8.12 

3.12 

3.06 

2.88 

2.95 

^•"^ 

2 

109 

8 

186 

4 

380 

5 

291 

e 

373 

7 

353 

8.'. 

3ff3 

9 

186 

10 

311 

11  

391 

12 

388 

13 

273 

14 

373 

15 

391 

16 

353 

17 

890 

18 

880 

19 

863 

20 

880 

21 

880 

22 

380 

23 

813 

24 

835 

25 

281 

20 

880 

27 

890 

28 

890 

29 

883 

80 

M 

31 

313 

January. 

Mai 

reh. 

Day. 

Ttane. 

hei^t. 

Bla- 
charge. 

Time. 

,^1 

Die- 
diarge. 

Time. 

he^t. 

Difr 
cbarge. 

Time. 

he$!t. 

Dia. 
diaisa. 

1912. 
1 

a.  m. 
9.00 
9.00 
8.30 
9.30 
8.40 

9.10 

3.1 
3.1 
3.5 
3.5 
3.8 

4.0 

380 
565 
565 
770 

910 

p.m. 

4.10 
4.15 
5.00 
5.00 

4.00 

Fut. 
3.12 
3.2 
3.2 
3.26 
3.38 

3.4 

430 
430 
455 

520 

530 

a.m. 

rea. 

Sft.-ft. 

p.w. 

JM. 

5«.-/r. 

2 

1 

3 

1 

4 

1 

5 

6 

,  1 

7 

8 

1 

1 

0 

1 

1 

10 

' 

1 

11 

1 

12 

!!!!.. !i:::;:;: 

1 

13 

1 

1             1 

4.20 
3.50 

6.2 
5.3 

14 

1 

1             1 

9.10 
9.00 

8.00 
9.00 
9.30 
9.00 
8.30 

9.15 
9.00 
8.56 
9.00 
9.45 

9.00 
9.30 
8.50 
9.00 
8.50 
10.  CO 

5.5 
5.2 

4.35 

4.3 

4.25 

4.2 

4.0 

8.9 
3.7 
3.65 
8.6 
3.6 

3.55 

3.5 

3.5 

4.0 

4.1 

4.0 

2,250 
1,950 

1,180 
1,140 
1,100 
1,060 
910 

840 
705 
676 
645 
645 

615 
565 
586 

910 
980 
910 

2,050 

15 

::;::::::::::: 

1             1 

16 

.1.1. 

4.00 
4.30 
4.00 
3.45 
4.00 

4.30 
5.00 
4.00 
4.10 
4.80 

5.00 
5.10 
4.45 
5.50 
5.00 
4.30 

4.8 

4.28 

4.2 

4.1 

3.9 

8.8 

8.7 

8.62 

3.6 

3.6 

8.5 
3.5 
8.58 
4.2 
4.0 
4.0 

1,140 
1,190 

17 

1             1 

18 

1 

1             1 

19 

::::::.::::: 

20 

810 

21 

770 

22 

1 

70S 

23 

............. 

667 

S.: |..--  .  |.-.-  .- 

645 

25 

645 

26 



585 

27 

586 

28 

::::::: 

608 

29 

... 

1,060 
910 

30 

....... 

31             ::::::::;::::: 

910 
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Oo^  height,  in  feet,  and  diediarffe,  in  $eeond-feet,  of  Qtioboag  River  at  West  Brimfield, 
Mau.Jar  1910-2912— Conihmed. 


ApriL 

May. 

Day. 

Time. 

heiff^. 

Time. 

Bis- 
dutfge. 

Time. 

hSSTt. 

Dto- 
dutfge. 

Time. 

heM^. 

Die- 
cbergtt. 

1912. 
1 

a.  m. 
9.00 
8.40 
8.50 
9.00 
9.90 

8.  SO 
10.00 
9.00 
8.46 
9.90 

9.00 
10.00 
9.09 
9.10 
8.40 

9.09 
9.00 
9.10 

9.ao 

10.00 

9.00 
9.10 
9.00 
8.40 
8.56 

9.00 
9.00 
10.00 
8.30 
9.30 
9.00 

FBeL 
4.0 
4.0 
4.0 
4.0 
4.0 

4.0 

3.96 

3.92 

8.9 

3.9 

3.92 
3.88 
8.8 
8.78 
8.7 

3.86 

3.7 
8.76 
8.8 
8.86 

3.8 
8.8 
8.76 
3.78 

3.68 

3.8 
8.46 
8.36 
8.35 
8.32 
8.3 

910 
910 
910 
910 

910 
875 
854 
840 
840 

854 
836 
770 

757 
706 

876 
706 
738 
7T0 
806 

7T0 
7T0 
738 
738 
003 

846 
658 
606 
606 

490 
480 

5.00 
4.10 
4.30 
6.00 

4.50 
6.00 
4.40 
6.00 
4.10 

6.00 
6.30 
6.00 
6.00 
4.35 

4.50 
4.10 
6.10 
5.40 
4.50 

4.00 
4.10 
6.50 
8.00 
6.00 

5.10 
6.00 
5.50 
5.10 
6.30 
6.00 

FBeL 
4.0 
4.0 
4.0 
4.0 
4.0 

8.96 
3.96 
8.9 
3.9 
8.98 

8.9 
8.86 
8.8 
8.76 
8.7 

8.86 

3.7 
8.76 
3.88 
8.85 

3.8 

3.78 

8.76 

3.7 

8.86 

8.56 

8.36 
3.36 
3.36 
3.33 

3.3 

910 
910 
910 
910 

876 
875 
810 
840 
864 

840 
806 

770 
738 
706 

875 
706 
738 
896 
806 

770 
767 
738 
706 
876 

616 
506 
506 
606 

400 
480 

9.10 
9.00 
8.50 
10.00 
9.00 

8.50 
8.00 
8.80 
8.30 
8.45 

9.10 
10.00 
8.30 
8.30 
8.45 

9.00 
8.00 
9.00 
9.00 
8.30 

8.50 
8.30 
9.00 
8.00 
8.30 

9.00 
9.30 
8.30 
8.50 
9.00 
9.00 

tut. 

3.28 
825 
8.22 
8.2 

8.23 

8.23 

8.3 
8.2 
3.18 
8.18 

3.2 

8.16 

3.2 

8.18 

8.2 

8.18 
3.36 
3.2 
8.2 
8.23 

8.18 
3.2 
8.3 
8.2 

8.36 

8.1 

3.26 

8.16 

8.15 

8.13 

3.1 

466 

440 
430 
440 

440 
430 
430 
420 

430 

480 

406 
430 
430 
430 

429 
456 

430 
430 
440 

430 
430 
430 
430 
456 

380 
456 

405 
405 
890 
380 

p.  IM. 

'8.30 
8.00 
6.00 
8.10 
8.00 

6.80 
5.50 
5.30 
8.15 
8.30 

6.30 
6.30 
6.00 
8.00 
8.10 

8.00 
6.00 
4.50 
8.00 
5.55 

8.00 
8.10 
6.00 

3.36 
8.23 
3.2 
8.2 
8.2 

8.2 

8.2 

8.18 
8.16 
3.18 

8.1 

3.16 

8.2 

3.3 

8.3 

i:y 

3.3 
3.3 
3.3 

8.16 
8.2 
3.33 

^*ife 

3 

440 

S 

430 

4 

430 

5 

430 

6 

430 

7 

430 

8 

420 

9 

406 

10 

420 

11 

880 

la 

406 

13 

430 

14 

430 

16 

430 

16 

420 

17       

440 

18 

430 

19 

430 

ao 

430 

ai 

406 

22 

430 

23 

440 

24- 

26 

8.00 

6.30 
5.50 
8.00 
6.30 
4.50 
5.00 

3.1 

8.16 

8.2 

3.16 

8.1 

8.1 

8.1 

880 

26 

406 

27 

480 

28 

406 

29 

380 

20 

380 

81  

380 

June. 

July. 

D«y. 

TliM. 

bdS^t. 

durge. 

Tliil^ 

,5®. 

charge. 

Time. 

heiS^. 

Dto- 
<diei|pe. 

Time. 

he^. 

Bii. 
dierse. 

1912. 

1 

2     

•.HI. 

9.00 
9.09 
9.30 
8.00 
7.45 

8.90 
&15 
10.00 

iai5 

9.00 

9.00 
8.45 
9.00 
9.15 
9.00 

laoo 

8.30 
8.25 
9.00 
8.45 

9.00 
9.90 

laoo 
laoo 

8L80 

8.45 
8.30 
9.00 
10.00 
9.00 

FIteL 

8.1 

8.16 

8.2 

8.1 

2.88 

8.2 

2.8 
2.9 
2.8 
8.06 

8.06 
3.0 
2.86 
2.85 
2.88 

2.3 

2.58 
1.8 
L78 
L88 

1.8 

L86 

2.1 

X5 

L8 

L86 

L8 

L82 

L8 

L9 

405 
430 
880 
283 

480 

252 
291 
186 
858 

858 
885 

272 
272 
283 

109 
179 
27 
26 
37 

27 
88 

71 
158 
27 

33 
27 
29 
27 
39 

p.m. 
6.30 
6.00 
4.30 
4.40 
8.30 

8.46 
8.20 
8.45 
8.45 
8.30 

4.15 
4.00 
5.00 
8.00 
8.00 

8.00 
6.30 
7.36 
8.00 
7.10 

8.00 
8.30 
4.00 
6.30 
7.10 

OwOO 
6.50 
8.30 
7.00 
8.30 

rieeL 

3.1 

8.08 

8.0 

8.0 

2.9 

2L7 

2.78 

2.8 

2.1 

2.8 

2.6 

2.76 

2.6 

2.4 

2.2 

2.38 

2.8 

2.58 

2.4 

2.6 

15 
2.Q 
2.2 
2.4 
2.4 

2.4 

2.4 
2.4 
L9 
1.88 



371 
335 
335 
291 

217 
245 
186 
217 
186 

158 
234 

185 
131 

89 

127 
185 
179 
131 
158 

158 
64 

89 
131 
181 

131 

131 
131 
39 
37 

•.HI. 

7.00 
7.00 
7.06 
7.30 
7.00 

7.06 
9.00 
7.06 
9.06 
8.00 

8.80 
9.00 
8.30 
8.30 
9.00 

7.00 
7.06 
7.00 
7.15 
9.00 

9.00 
9.10 
8.45 
8.66 
9.10 

&50 
9.15 
10.00 
9.00 
9.26 
9.36 

1.9 
L8 
L8 
L8 
L9 

L7 

L76 

L7 

1.76 

L7 

L7 
L7 
1.6 
1.8 
L8 

L8 

L7 

1.86 

1.7 

1.65 

1.7 

1.65 

1.66 

L65 

L6 

1.83 
1.66 
2.42 
L8 
L82 
L62 

27 
27 
27 
89 

18 
23 
18 
22 
18 

18 
18 
8 
27 
27 

27 
18 
14 
18 
14 

18 
14 
14 
14 
11 

12 
14 
138 
11 
12 
12 

p.m. 
6.30 
5.30 
6.36 
7.15 
6.36 

8.00 
7.30 
7.30 
6.30 
6.00 

6.90 
6.55 
4.10 
7.00 
8.45 

8.30 
8.00 
8.15 
5.30 
8.10 

6w30 
6.00 
8.16 
8.30 
8.10 

5.60 
6.00 
6.10 
6.30 
7.00 
8.66 

F^et. 

2.7 

2.3 

2.4 

2.55 

2.36 

L7 
L55 

2.4 

2.16 

2.3 

2.8 

2.1 

1.86 

1.7 

2.2 

2.3 

3.36 
2.4 
2.2 
L8 

1.86 

2.38 

2.4 

2.38 

X86 

2.4 

2.88 

2.5 

2.35 

2.32 

2.8 

100 

s 

131 

4 

170 

6 

120 

6     

18 

7 

8 

8       

131 

9 

80 

10        

80 

u 

100 

12 

71 

13 

83 

14 

18 

16 

89 

16 

100 

17 

130 

18 

131 

19     

89 

20. 

27 

21 

14 

29 

127 

23 

131 

24 

127 

26 

120 

26 

131 

27 

137 

96. 

158 

29 

120 

30 

113 

31 

100 
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STJBPAOE  WATBB  SUPPLY,  1912,  PABT  I. 


Ooffe  height,  in  fui^  and  discharge,  in  second-feet,  of  Quaboag  River  at  West  BrimJUld^ 
Mass.,  for  i9iC)-i9if— Continued. 


Aogiut. 

Day. 

Augnst. 

Day. 

Tbne. 

hei^t. 

Db- 
charge. 

Time. 

hei^t. 

Dis- 
charge. 

Time. 

hei^t. 

Dis- 
charge* 

Time. 

hei^t. 

Dis- 
charge. 

1912. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

9.00 
8.45 
9.10 
9.15 
9.15 

9.00 
9.00 
8.45 
9.20 
9.00 

10.30 
9.30 
9.00 
9.00 

11.10 

Ftei, 
1.0 
1.62 
1.6 
2.1 
2.3 

1.63 

1.66 

1.6 

1.68 

1.68 

1.9 

2.06 

1.68 

1.68 

2.28 

12 
11 
71 

109 

12 
14 
11 
17 
17 

39 
62 
17 
17 
106 

6.10 
6.30 
6.40 
5.30 

6.00 
6.10 
6.55 
6.10 
6.00 

6.30 
6.15 
6.00 
6.80 
6.45 

Ful, 
2.3 
2.3 
1.98 
2.28 
2.32 

2.S 

2.3 

2.32 

2.3 

1.8 

2.0 
2.3 
2.3 
2.3 
2.3 

109 
51 
105 
113 

109 
109 
113 
109 
27 

54 
109 
109 
109 
109 

1912. 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

9.00 
9.30 
10.00 
9.00 
9.00 

9.00 
8.50 
9.20 
9.45 

Feet, 
1.62 
1.62 
1.95 
2.03 
1.62 

1.62 
1.62 
1.6 
1.7 

12 
46 
50 
12 

12 
12 
11 
18 

IS- 

6.15 
4.30 
6.00 
6.10 

5.50 
6.00 
5.00 
5.50 
6.00 

4.00 
6.00 
6.10 
5.35 
5.40 
4.00 

Feet, 
2.3 
1.85 
2.03 
2.3 
2.3 

2.33 

2.4 

2.32 

1.7 

2.0 

2.0 
2.4 
2.1 
2.3 
2.1 
1.72 

33 

69 
109 
109 

113 
131 
118 
18 
64 

11 

12 

13 

14 

15 

26 

27. 

28. 

29 

30 

31 

7.45 
8.00 
8.00 
8.00 
8.00 
8.50 

1.91 
1.7 
1.73 
1.7 
1.71 
1.72 

40 
18 
21 
18 
19 
20 

54 

131 
71 

100 
71 
20 

Daily  discharge  in  second-feet  of  Quaboag  River  at  West  Brimfield,  Mass.,  far  191t. 


Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Aug. 

S^t. 

Oct. 

Nov. 

Deo. 

1. 

23 
53 
81 
53 
50 

50 
27 
23 
68 

48 

048 

46 
31 
19 

"aSO* 

a26 

32 

39 

47 
41 
24 
51 
33 

42 
•  40 

""•46* 

83 

50 
65 
140 
123 
111 

81 
104 

82 
112 

93 

44 

86 
96 
94 
91 

90 
82 
99 

•  87 

•  50 

64 
70 

16.. 

67 
47 
42 
36 
36 

25 
15 
60 
35 

•  28 

35 
39 

•  30 

"an 


31 
82 
31 
21 
18 

47 
47 
57 
42 
32 

35 
43 
78 
54 
•  40 
35 

62 
63 
81 
58 

48 

38 
50 
43 
48 
79 

46 

•  58 

•  55 
51 
56 

90 

2 

17 

87 

8 

18 

82 

4 

19 

20 

21 

22 

2.3 

24 

25 

26 

27 

28 

29 

30 

31 

•  60 
66 

60 
65 
63 
33 
41 

74 
56 
43 
47 
45 
25 

96 

5 

09 

6 

76 

7 

94 

8 

143 

9 

150 

10 

198 

11 

304 

12... 

183 

13 

130 

14... 

135 

16 

186 

801 

•  Part  of  day  estimated  by  Interpolation  and  comparison. 
NoTE.^Relation  of  gage  height  to  dL*!charge  affected  by  ice  Jan.  18  to  Feb.  28, 1910,  Dec.  13, 1910,  tolCar. 
31, 1911,  and  Jan.  7  to  Mar.  13, 1912.    Daily  discharge  determined  from  a  welWdeflned  rating  curve.   Dis- 
charges Aug.  19  to  Deo.  31, 1912,  are  averages  of  24  hourly  observations  taken  from  the  automatic  reocrd. 

Mtynthly  discharge  of  Quaboag  River  at  West  Briwfidd,  Mass,,  for  191 1, 
[Drainage  area,  150  square  miles.] 


Discharge  in  seoond-feet. 

Run-off 
(depth  in 
inches  on 
drataiage 
area). 

Month. 

Minimum. 

Mean. 

Per 
square 
mile. 

AOQQ- 

racy. 

August  19-31 

74 
81 
78 
140 
304 

26 
15 
18 
38 
44 

52 
44 

37 
70 
113 

a  347 
.293 
.247 
.467 
.753 

017 
.33 
.28 
.52 
.87 

A. 

September 

A. 

October 

A. 

November 

A. 

December 

A. 

Nora— Discharge  estimated  Sept.  12-15, 29,  Oct.  4-6,  Nov.  3,  and  Deo.  13-15. 
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WESTFIELD   BITER   AT   KNIOHTYILLE,   MASS. 

IiOoatloii«^At  the  steel  highway  bridge  (locally  known  as  the  Pitcher  Bridge)  at 
Knightville,  about  4}  miles  north  of  the  town  of  Huntington,  1  mile  north  of  the 
outlet  of  Norwich  Lake,  and  about  3  miles  north  of  the  junction  with  the  middle 
branch  of  Westfield  River. 

Records  available.— August  26,  1909,  to  December  31, 1912. 

^Drainage  area. — ^162  square  miles. 

GhL^e. — Chain  attached  to  the  highway  bridge;  datum  unchanged. 

ChazmeL — Rough;  bed  composed  of  large  gravel  and  ledge  rock. 

3>i8charge  measurements. — ^Made  from  highway  bridge. 

Winter  flow. — ^Relation  between  gage  height  and  discharge  during  winter  months 
affected  by  ice. 

Artiflcial  control. — It  is  believed  that  there  is  no  mill  control  on  this  stream  above 
the  station. 

Aocixraoy. — Discharge  rating  curve  fairly  well  defined;  estimates  as  published  are 
good. 

Discharge  measuremenls  of  Weatfidd  River  at  KnightvilUf  Ma$8,f  in  191t. 


Date. 

Hjdxognpher. 

helgfat. 

Dis- 
charge. 

Feb.    7a 

AUv^n^fn-MftMfn^n              .        _ 

Feet, 
1.96 
a.  13 
3.13 

See.'feet. 
105 

Mov.  19 

C.  S.  DeOolyer 

250 

19 

do 

347 

a  Measurement  made  under  complete  Ice  cover  at  bridge. 

Daily  gage  height^  infeet^  of  Westfield  River  at  KnightvilUf  Mass.f  for  1912, 
[O.  A.  liak  and  C.  S.  Burr,  observers.] 


i>»y. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.3 
2.15 
2.05 
2.05 
2.0 

2.1 
2.3 
2.3 
3.1 
4.2 

3.8 
4.3 
3.7 
3.1 
3.4 

3.5 
3.6 
4.5 
4.0 
4.0 

3.6 
3.3 
8.3 
3.0 
3.3 

4.3 
4.6 
4.7 
3.6 
3.1 

8.1 
3.4 
3.3 
3.2 
3.7 

8.8 
3.0 
3.0 
2.96 
.2.85 

2.7 

2.5 

2.25 

2.15 

2.15 

2.4 
2.9 
2.7 
2.6 
2.5 

2.7 
2.35 
2.7 
2.16 
2.05 

2.25 
2.25 
2.15 
2.05 
2.0 

1.94 

3.3 

3.3 

2.6 

3.2 

2.06 

1.96 

1.88 

1.84 

3.5 

3.5 

2.5 
2.35 
2.6 
2.4 
2.25 

2.1 
2.6 
2.3 
2.1 
1.93 

1.90 
1.88 
1.86 
1.78 
1.70 

1.69 
1.62 
1.56 
1.60 
1.46 

1.44 
1.43 
1.42 
1.40 
1.38 

1.86 
1.27 
1.20 
1.16 
1.14 

1.14 
1.14 
1.11 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
.96 

.96 

.96 

.94 

1.04 

1.00 

.96 
.95 
.96 
.94 
.92 

.96 

1.00 

1.04 

.98 

.96 

.95 
.90 
.90 
.88 

.84 
.86 

0.90 
.90 
.91 
.96 
.96 

.99 
.92 
.88 
.80 
.92 

1.42 
1.64 
1.38 
1.22 
1.01 

.92 

.90 

1.49 

1.46 

1.46 

1.36 

1.46 

1.02 

.96 

.96 

1.12 
1.28 
1.11 
1.05 
.C8 
.9^ 

1.18 

1.39 

1.08 

.99 

.97 

1.01 
1.00 
1.10 
1.06 
1.08 

1.05 
1.08 
1.03 
1.10 
1.13 

1.30 
1.40 
1.32 
1.27 
1.24 

1.23 
1.23 
1.22 
1.22 
1.22 

1.18 
1.13 
1.08 
1.08 
1.13 

1.12 
1.10 
1.15 
1.15 
1.15 

1.05 
1.00 
1.00 
1.00 
1.00 

1.05 
1.28 
1.31 
1.22 
1.20 

1.08 
1.10 
.98 
1.02 
1.05 

.98 
1.08 
1.60 
5.3 
3.7 

3.0 
2.45 
2.0 
2.0 
1.95 
1.75 

1.78 
2.85 
2.55 
2.05 
1.90 

1.72 

1.85 

4.4 

3.4 

3.5 

2.2 
2.2 
2.1 
8.2 
2.95 

2.6 

2.4 

2.25 

2.1 

2.05 

2.05 
2.0 
1.97 
1.95 
,2.8 

2.4 

2.2 
2.05 
1.88 
1.96 

1.84 

2 

1.96 

3 

8.8 

4 

2.8 

5 

2.8 

6 

8.8 

7 

1.95 
1.93 
1.90 
1.93 

1.90 
1.87 
1.88 
1.88 
1.91 

1.90 
1.91 
1.93 
1.92 
1.92 

2.15 
2.25 
2.35 
2.5 
2.6 

2.7 
3.0 

"k'.h" 

5.8 
4.9 
4.0 
4.3 
3.9 

3.9 
3.7 
3.5 
3.0 
2.5 

2.45 

2.35 

2.1 

5.0 

4.8 

4.1 

8.0 

8 

2.5 

9 

2.2 

10 

2.35 

11 

3.8 

12 

2.2 

13 

1.80 

14 

1.96 

15 

1.88 

16 

2.05 

17 

2.66 

2.05 

18 

1.98 

19 

2.65 

20 

2.6 

21 

2.8 

22 

1.94 

23 

1.97 

24 

1.97 

25 

1.9R 

26 

2.0 

27 

2.5 

28 

2.5 

29 

2.4 

30 

2.4 

Zl. 

3.9 

NOTK^— Relation  of  gage  baight  to  discharge  affected  by  Ice  Jan.  9  to  Mar.  14. 
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Daily  ducharge^  in  9€cond'feet,  of  WestJUld  River  at  KnightviiUf  Uau.^for  191g. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

I>ee. 

1 

320 
262 
228 
228 
210 

245 
320 
320 

1,180 

1,500 

1,120 

735 

020 

065 
1,050 
1,640 
1,310 
1,310 

1,050 
855 
855 

675 
856 

1,500 
1,710 
1,780 
1,050 
735 

736 
020 
855 

796 
1,120 

865 

675 
675 
648 
592 

510 
410 
300 
262 
262 

365 
620 
510 
460 
410 

610 
342 
610 
262 
228 

300 
300 
262 
228 
210 

192 
856 

796 
460 
796 

228 
198 
175 
104 
985 
985 

410 
342 
460 
365 
300 

246 
460 
820 
246 
186 

180 
176 
169 
148 
120 

127 
112 
101 
90 

84 

80 
79 
77 
74 
71 

68 
66 
48 
44 

41 

41 
41 
38 
28 
28 

28 
28 
28 
28 
26 

25 
25 
23 
32 
28 

25 
24 
25 
23 
22 

25 
28 
32 
26 
25 

24 
20 
20 
19 
16 
17 

20 
20 
21 
25 
25 

27 
22 
19 
13 
22 

77 
116 
71 
50 
29 

22 
20 

88 
84 
84 

68 
84 
30 
26 
25 

39 
68 
88 
32 
26 
23 

46 
73 
86 
27 
26 

29 
28 
37 
83 
36 

82 
35 
85 
37 
40 

60 
74 
63 
66 
53 

52 
52 
50 
50 
60 

46 
40 
35 
35 
40 

39 
87 
42 
42 
42 

32 
28 
28 
28 
28 

32 
68 
61 
60 
48 

35 
87 
26 
30 
32 

26 
36 

90 
2,130 
1,120 

676 
888 

210 
210 
196 
141 

148 
603 
436 
228 
180 

134 
160 

920 

986 

280 
280 
246 

796 
648 

400 
866 

800 
246 
228 

228 
210 
201 
196 
665 

866 

280 
228 
176 
196 

164 

2 

198 

3 

1,180 
565 

4 

6 

330 

6    .              ...  . 

855 

7 

105 

675 

8 

410 

0 

280 

10 

aoo 

11 

320 

12 

280 

13 

153 

14 

198 

15 

4,860 

2,5S0 
1,920 
1,710 
1500 
1,240 

1,240 

1,120 

fl85 

675 

410 

388 

342 

245 

1,090 

1,850 

1,380 

175 

16 

228 

17 

228 

18 

204 

19 

485 

20 

480 

21 

320 

22 

192 

23 

201 

24 

201 

25 

204 

26 

210 

27 

410 

28 

' 

410 

20 

385 

30 

306 

31 

1,240 

Note.— Daily  diachargB  from  a  dlacharge  rating  curve  that  is  well  defined;  1912  measurements 
that  this  curve  is  somewhat  different  Irom  the  one  formerly  used. 

MonMy  diacharge  of  Westfield  River  at  KnightvUle,  Mass. ^  for  1912, 
[Drainage  area,  162  square  miles.] 


Month. 


Discharge  In  seoond-feet. 


Maximum. 


Minimum. 


Mean. 


Per 
square 


Run-off 
(depth  in 
inches  on 
drainage 

area). 


Aoco- 
racy. 


March  15-Cl 

AprU 

May 

June 

July 

August 

September. 

October 

November., 
December.. 


4,860 

1,780 

985 

460 

41 

116 

73 

2,130 

1,570 

1,240 


215 
602 
164 
41 
16 
13 
26 
26 
134 
153 


1,440 
1,020 

422 

176 
26.4 
42.0 
43.6 

193 

396 

381 


8.89 

6.30 

2.60 

1.09 

.168 

.269 

.269 

1.19 

2.44 

2.35 


6.82 

7.03 

8.00 

L22 

.19 

.30 

.30 

1.37 

2.72 

2.71 


MroDLE  BRANCH  OF  WESTFIELD  RIVER  AT  GOSS  HEIGHTS,  MASS. 

Location. — At  a  single-Bpan  highway  bridge  in  the  hamlet  of  Cross  Heights,  about 
\\  miles  above  the  village  of  Huntington  and  half  a  mile  above  the  confluence 
of  the  Middle  Branch  and  the  North  Branch  of  Westfield  River. 

Records  available.— July  14, 1910,  to  December  31, 1912. 

Drainage  area. — 53  squkre  miles. 

Gages.— Standard  chain  gage  attached  to  the  upstream  side  of  the  bridge,  read  twice 
daily  from  July  14,  1910,  to  September  7,  1912.  Beginning  September  8, 1912, 
an  automatic  gage  on  the  right  bank  at  the  upstream  eide  of  the  bridge  abut- 
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want  was  used.  The  automatic  gage  is  protected  by  a  wooden  shelter  about'5  feet 
Bquare  and  set  over  a  timber  well  about  3  feet  square.  The  well  is  connected 
with  the  river  by  a  4-inch  cast^iion  pipe;  having  its  outer  end  immediately  under 
the  chain  gage.  A  sloping  staff  gage  is  set  in  the  bank  of  the  river  pncticaUy 
over  the  intake  to  serve  as  a  check-on  the  automatic  and  chain  gages. 

Channel — Coane  gravel  and  permanent. 

Diaduurg^  measarementa.— Made  by  wading  at  low  and  medium  stsgee  and  feom 
the  highway  bridge  at  high  stages. 

Artificial  eontrol. — ^The  opexation  of  a  power  plant  about  2  miles  above  the  station 
causes  some  diurnal  fluctuation  in  the  flow  of  this  stream  at  low  stages. 

Diatkarge  meanremenU  of  Middle  Branch  of  WatfiM  River  at  Qoee  EeighU,  Mau., 

Anl91t. 


Ma. 

Hydnsnvte. 

iS!S^' 

oliaiK«. 

Date. 

Hydiofiqkiier. 

.2SL 

Dis- 
ehaige. 

ftb.    ^ 

Q.  H.r4m<Md 

FteL 

2.54 
1.96 
1.12 
1.11 
1.04 

Bm.'fL 

35;s 

256 

13.1 
12.7 
6.79 

Oct.  29 
29 

Not.  20 

•    20* 

Dec.  19 

J.  O.  Mathers 

1.42 
1.41 
1.47 
L46 
L96 

^itx 

Mmy  22 

G.  K.I«MTison 

^.U^mMIWB 

B9.4 

9c 

O  W  f^-nn^^d 

C.  8.  De  Qolyer 

74  2 

:::::do™::::;;:::;;::: 

do 

do 

66.2 
343 

•  Meesaremeiit  made  under  complete  ice  cover  75  feet  below  brldce. 

*  Measurement  made  by  wading  500  feet  below  bridge. 
«  Measurement  made  by  wading  200  feet  above  bridge. 
d  Measurement  made  by  wading  800  feet  below  bridge. 

DaOy  gage  height,  in  feet,  of  Middle  Branch  of  Weetfidd  River  at  Oose  Heights,  Ma$$,, 

for  191i. 

piooroe  Rising,  obserrer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

1.7 
1.6 
1.55 

2.8 

2.4 
2.4 

8.0 
2.65 
&5 

2.6 
2.7 
2.65 
2.6 
2.3 

2.2 

2.1 

2.0 

1.96 

1.96 

1.95 
2.7 
2.6 
2.6 
2.3 

1.93 
1.86 
1.81 
1.75 
1.7 

1.66 
1.62 
1.71 
1.60 
1.82 

1.82 

1.78 

1.7 

1.69 

1.6 

1.83 

1.9 

1.88 

1.9 

1.85 

1.81 
1.69 
1.65 
1.62 
1.92 

1.88 

1.85 

2.15 

2.1 

1.95 

1.8 
2.2 
2.1 
1.9 
1.72 

1.65 

1.6 

1.51 

1.46 

1.4 

1.38 

1.35 

1.2 

2.1 

1.85 

1.35 

1.35 

1.33 

1.3 

1.42 

1.4 

1.38 
1.34 
1.31 
1.29 
1.28 

1.25 

1.3 

1.34 

1.21 

1.2 

1.18 
1.18 
1.15 
1.13 
1.13 

1.1 

1.1 

1.09 

1.09 

1.05 

1.04 
1.03 
1.01 
1.01 
1.00 

.99 
.99 
.99 
1.00 
.99 

.96 
1.00 
1.06 
1.14 
1.12 

1.09 

.90 

.90 

1.10 

1.08 

1.00 
1.10 
1.05 
1.02 
1.00 

1.00 
.98 
.90 
.88 
.80 

1.00 

LOS 
1.02 
1.10 
1.12 
1.10 

1.02 

1.02 

.90 

.90 

.89 

1.14 
1.05 
1.05 
1.05 
1.01 

1.00 

.00 

.96 

1.15 

1.14 

1.34 
1.20 
1.10 
1.20 
1.10 

1.10 
1.06 
1.10 
1.04 
1.10 
1.09 

1.06 

J      

1  86 

s 

1.68 

4 

2.65 

1.48 

ft 

lS 

6 

2.85 

...^.... 

1.20 

7.               

1.18 

8 

1.9 

2.55 

9         

10 

11 

2.1 

u.              

2.6 

2.9 

13 

u 

2.26 

2.1 
8.7 

4.5 

3.3 

2.85 

2.8 

2.7 

2.7 

2.65 

2.6 

2.4 

3.15 

1.91 

2.05 

1.76 

2.86 

2.8 

2.5 

u 

16 

17 

18 

2.35 

...J.... 

If 

20 

21 

2.9 

...^... 

22 

21 

34 

2.8 

35 

2.7 

28 

37 



28 

29 

i's 

30 

£;;:::::::;;;:;:;:;:;;:::::: 

N0n.— Hetotion  of  gage  belgiht  to  discbaree  afle^tol  by  ice  Jan.  4  to  Mar.  13.    Daily  gage  height  S^t. 
9  to  Dec  31  not  oomputed.    Bee  note  under  daily  discharge  table. 
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Daily  disdiarge,  in  second-feet,  of  Middle  Branch  of  Wutfield  River  at  Gobs  Heights,  Mass . , 

for  1910-191$. 


Day. 

July. 

«. 

Sept 

Oct. 

Nov. 

Dec. 

Day. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1010. 
1 

7.8 

10 
7.8 
7.8 

33 

16 

11 
8.6 
8.6 
7.8 

33 
33 

13 
11 
14 

8.6 
8.6 
0 
68 
113 

04 
196 
133 

48 

30 

13 

a 

7.8 
6.0 
6.9 

6.9 
4.4 

4.4 

10 
6.9 
7.8 
8.6 

6.0 
4.4 
6.9 
4.4 

6.9 

6.9 
8.6 
48 

138 

323 

313 
68 
48 
43 
36 

69 
43 
40 
30 
30 

31 
34 
30 

1910. 
16 

8.6 
6.9 
7.8 
6.3 
7.8 

8.6 
10 
7.8 
6.9 
7.8 

6.2 
6.9 
8.6 

13 

10 
8.6 

10 
7.8 
7.8 

36 

30 

7.8 
6.3 
6.3 
8.6 

6.0 
4.4 
6.3 
4.4 
4.4 

5.3 
6.9 
3.6 

22 
34 
33 
33 
55 

68 
36 
30 
35 
26 

85 
29 
36 
46 
30 

3 

17 

3 

18 

4 

19 

6 

20 

6 

31 

7 

33 

11 

8 

33 

14 
13 
13 

10 
6.0 
6.3 

11 

13 

13 

9 

34 

10 

26 

6.9 



11  

36 

4.4 

7.8 
8.6 
7.8 
7.8 
7.8 

7.8 
6.9 
13 
8.6 
4.4 

12 

27 

13  

28 

14 

6.2 
6.9 

29 

16 

30 

31 

Day. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1911. 
1 

153 
133 
110 
96 
110 

1,030 
860 
635 
800 
365 

338 
196 
221 
300 
686 

328 
331 

177 
177 
216 

180 
221 
313 
170 
143 

143 

133 
143 
177 
170 

436 

435 
750 
660 
485 

636 
685 

660 
635 
390 

346 
300 
255 
246 
338 

135 
313 
170 
138 
113 

103 
83 
63 
71 
71 

68 
69 
66 
63 
69 

66 
43 
40 
91 
136 

103 
66 
66 
63 
63 

68 
49 
40 
42 
35 
30 

181 
166 
138 
135 
107 

181 
213 
304 
212 
193 

177 
135 
122 
113 
331 

66 
49 
30 
34 
31 

66 
336 
193 

91 
110 

75 
96 
435 
334 
135 

71 
66 
48 
40 
40 

36 
34 
30 
34 
34 

89 
43 
40 
36 
33 

48 

33 

300 

193 

48 

48 
43 
38 
63 
57 

63 
46 
40 
86 
36 

14 

13 

10 
7.8 
6.9 

13 

13 

11 
7.8 
6.9 

6.3 
3.6 

11 
7:8 

13 

8.6 
10 
80 
14 
16 

13 
19 
16 
33 
31 

19 
16 
13 
31 
18 
13 

6.9 
6.3 
4.4 
4.4 
8.6 

8.3 
3.3 
8.3 

11 
13 
13 
11 
10 

8.6 

7.8 
10 
8.6 
7.8 

6.3 
3.5 

43 

63 
29 
34 

16 

34 

18 
13 
16 
86 

91 
78 
75 
67 
46 

60 
48 
36 
33 
19 

16 
13 
34 
32 
14 

80 
80 
36 
80 
46 

63 
196 
181 
143 
136 

1]^ 
166 
173 
110 
83 

71 
69 
49 
86 
39 

34 
34 
69 
1,760 
660 

486 
980 
1,090 
930 
006 

189 
146 

76 

83 

76 

83 

9.8 
6.9 
8.0 

119 
110 
96 
60 
66 

48 
278 
196 
173 
146 

110 
83 
182 
138 

177 

177 
177 
150 
300 

216 

156 
142 
110 
126 
208 

146 
138 
113 
103 
06 

46 
126 
90 
66 
47 

48 

104 

2 

06 

8 

102 

4 

83 

6 

83 

6 

01 

7 

104 

8 

:::::::::::::: 

104 

9. 

110 

10 

06 

11 

83 

12 

80 

13 

78 

14 

............ 

78 

15 

102 

16 

48 
16 
13 
11 
5.3 

6.9 
11 
13 
13 
13 

36 
46 
63 
86 
94 
76 

7.8 
6.3 

13 

14 

13 

6.3 
6.3 

156 

17 

845 

18 

304 

19 

143 

30 

06 

21 

113 

33 

107 

33 

600 

34 

332 

35 

196 

36 

142 

37 

1,370 

1,310 

685 

668 

355 

912 

38 

908 

30 

177 

80 

169 

81 

142 

1913. 
1 

138 
107 
04 

7.8 
196 
133 

76. 

80 

93 
31 
90 
90 
7.0 

6.3 
6.1 
4.5 
4.6 
4.0 

00 

3 

110 

3 

475 

4 

195 

6 

UO 

6 

aoo 

7 

910 

8 

148 

9 

3.6 
8.3 

100 

10 

115 

11 

». 

'  16 

88 

13 

3.6 
10 
16 
14 

7.8 
7.8 
7.8 
4.4 

78 

13 

112 

14 

800 
1,150 

141 

15 

945 

121 
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DaUy  dMuxrge,  xn  Momd-feet,  of  Middle  Branch  of  WestJUld  Eiver  at  Chg$  HeighU,  Man. , 
for  iPiO-/W;e— Continued. 


Day. 

Jan. 

Fttb. 

Mar. 

Apr. 

May. 

JODfl. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

19U. 
16 

1,600 
090 
668 
640 
686 

686 

660 
636 

436 
322 

316 
278 
160 
668 
640 
486 

334 
686 
636 
686 

aoo 

281 
106 
177 
166 
188 

136 
113 
143 
136 
181 

904 
103 
833 
300 
334 

173 
846 
800 
813 
146 

133 
107 
83 
71 
67 
63 

80 
38 
30 
34 
23 

31 
31 
18 
14 
14 

13 

13 
11 
11 
7.8 

11 

8.6 
8.3 

13 

16 

10 
7.0 
&7 

6.6 
4.0 
6.3 
4.0 
4.0 

6.1 
4.3 

4.4 
6.1 
5.0 

6.8 

*8ii"* 

187 
133 

07 

79 

68 

130 
100 
07 
84 
70 

66 
68 
68 

83 
168 

101 
86 
73 
67 
63 

104 

17 

76 
60 

18 

19 

13 
10 

8.6 
13 
7.8 
6.3 
3.5 

8.6 
3.0 

18 
16 

46 
33 
13 
33 
13 

13 
10 
13 
6.0 
13 
11 

163 

30 

163 

21 

104 

23 

88 

23 

117 

34 

J?J 

35 

28 

316 

27 

303 

28 

161 

28 

113 

30 

837 

31 

447 

NoTB.— Daify  dtKbarge  tables  for  mo>ll  here  published  supenede  those  publisfaed  In  Watei^Supply 
Papers  381  and  301.  Measurements  made  during  1013  indicate  tiiat  the  rating  curve  is  quite  dlflerent  from 
the  one  oomputed  from  lOlO-U  measurements  and  is  fairly  well  defined  above  5  seoond-feet. 

Mean  daily  dlacbarse,  Sept.  0,  to  I>ee.  31. 1013,  oomputed  by  aoalhig  discharge  for  each  hour  from  the 
antomatio  hydrognpn.  Twenty-four  hounv  discharges  were  then  averaged  to  obtain  the  mean  dally 
discharge.   The  gaps  In  this  record  are  oaused  by  stoppage  of  the  olook  before  It  was  in  proper  a4)ustment. 

MonMy  disdiarge  of  Middle  Branch  of  WestJUld  River  at  Ooi$  Heights^  Moms,,  far 

1910-1912. 

[Drainage  area,  63  square  miles.] 


Discharge  in  seoond-feet. 

Run-Off 
(depth  fai 
moneson 
drainage 

area). 

Month. 

IfftTJm^lfn, 

mnfm^im , 

Mean. 

Per 
square 
mile. 

Aoou- 
raoy. 

1910. 
July  14-31 

13 

29 

333 

1,030 
813 
436 
30 
91 
1,760 
300 
660 

1,000 
750 
345 
800 
196 
476 

6.3 
4.4 
6.9 

96 
80 
31 
3.6 
13 
34 

If 

169 
113 
63 
7.8 
4.0 
69 

7.88 
11.8 
64.9 

364 
78.4 
84.4 
13.3 
36.7 
386 
1.44 
1.61 

603 

361 

176 
46.1 
31.9 

168 

0.148 
.313 
L04 

4.98 
1.48 
1.69 
.361 
.603 
6.38 
3.73 
3.86 

11.4 

6.63 

8.30 

.861 

.413 

3.17 

0.10 
.36 
1.16 

6.66 
1.71 
1.77 
.30 
.77 
6.30 
3.04 
3.30 

7.63 
7.30 
3.80 
.05 
.46 
3.66 

B. 

August 

B. 

November 

A, 

1911. 
Aprfl. 

A. 

1^;;"   "...        ... 

A. 

j™;.::;:::::::::;::::::. :::::::::::::. 

A. 

July 

B. 

September 

B. 

Ocbber 

A. 

NpvflmlMr ......-.-  r  - 

A. 

December 

A. 

1913. 
March  14-4^1 , 

B. 

AprlL 

B. 

Maylv:::::;:::::;:::::::::!::::;:::::!. 

A. 

Jnpe. . 

A. 

R«pt«ml>^ 

A. 

pfcember 

A. 

Non.— Data  for  1010  and  1011,  supersede  those  published  fai  Water  Supply  Papers  381  and  301. 
WE8TFIELD  LITTLE  BIVEE  NEAB  BLANDFOBD,   MASS. 

Location. — ^At  the  intake  dam  for  the  waterworks  for  the  city  of  Springfield,  Maas., 

a  short  distance  below  Borden  Brook  and  Stow  Brook. 
Beoords  available.— July  13,  1905,  to  December  31,  1909,  for  a  point  just  below 

Borden  Brook  (drainage  area  43  square  miles);  March  1,  1910,  to  December  31, 

1911,  for  present  site.    Data  for  1912  not  available. 
]>raiziag0  area.— 48  square  miles. 
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Cooperation. — ^Recoids  collected  under  the  direction  of  E.  E.  Lochiidge,  chief 
engineer,  board  of  water  commiwioneiB,  city  of  Springfield,  '. 


Daily  di9(haargt,  in  ueoni-/ui^€fWtatJuM  Mau.Jor  1910-11, 


Day. 

Jan. 

Feb. 

llv. 

Apr. 

May. 

JniM. 

July. 

Au«. 

Sept. 

Oct 

Nov. 

Dec. 

1«0. 
1 

126 
12S 
126 
125 
133 

144 
138 
186 
186 
131 

186 
136 
128 
132 
128 

126 
128 
126 
128 
126 

807 
222 

384 
137 
164 

154 
187 
149 
140 
147 
137 

78 

67 
188 
188 

85 

83 
86 
38 
40 
54 

81 
44 
34 
33 
34 

80 
26 
81 

28 
11 

15 
18 
5.6 
14 
17 

114 
44 

00 
131 
46 
40 

0 
21 
76 
86 
20 

60 

74 

90 
123 
138 

108 
121 
128 
103 
lU 

110 
112 
226 
288 
274 

470 
443 

237 
116 
71 

110 
107 
630 

22 

30 
18 
33 
24 

38 
19 
25 
19 
17 

17 
8.2 
6.6 

30 

20 

16 
24 
23 
25 
25 

10 
18 
15 
22 
17 

28 
25 
28 

848 

177 
104 

230 
808 

230 
138 

93 

104 
113 
79 
64 

76 
90 
63 

163 
164 
215 
275 
668 

678 
273 
181 
240 
312 
206 

18 
26 
20 
22 
28 

21 
21 
28 
20 
20 

28 
28 
31 
40 
55 

32 
81 
88 

31 
82 

47 
140 
03 
99 
90 

148 
650 
405 
260 
223 
169 

136 
107 
04 
71 
65 

79 
83 
94 
47 
37 

38 

5 

82 

68 

63 
64 
74 
127 
127 

117 
44 
36 
27 

171 

128 
94 
106 

131 
112 
95 

89 

in 

663 
605 
268 
184 
170 

186 
164 
158 
221 
289 

210 
148 
124 
117 
161 

220 
195 
146 
134 
121 

103 
99 
133 
111 
115 

94 
78 
00 

48 
19 

16 
9.4 
16 
21 
21 

16 
22 
86 
73 
60 

28 
48 

58 

78 
56 

64 
«1 
67 
63 
46 

46 
46 
38 
82 
82 
138 

109 
137 
121 
96 

82 

74 
65 
66 
63 
56 

43 
41 
58 
38 
44 

84 

33 

21 
117 
141 

84 
36 
60 
33 
48 

76 
67 
37 
20 
29 
17 

98 
70 
50 
61 
32 

161 
131 

94 

65 
122 

821 

388 
346 
137 
90 

86 

113 
lU 

98 

68 

61 
86 

30 

27 
27 

24 
24 

26 
0 
16 

30 
30 
25 
25 
38 

116 
367 
214 
123 

75 

20 

89 
365 
245 
128 

84 

S 

46 
27 

22 

19 
18 
18 
80 

20 
20 
20 

.82 
38 

8.1 
.0 
37 
16 
20 

8.8 

23 
.0 
.0 

.0 

.0 
.0 
.0 

43 

16 

16 
34 
18 
17 
20 

SI 

20 

15 
4.7 
4.6 

4.6 

.0 

.0 

6.8 

11 

20 

12 
13 

3.9 

6.8 

7.2 

2 

27 
17 
18 
.14 

.0 

.0 
6.0 
31 
4.3 

8.0 
11 
22 
17 
17 

2.1 
9.0 
9.6 
64 

68 

20 
37 
19 
19 
14 
7.9 

14 
18 
18 
9.4 
18 

23 

ao 
a7 

8.1 
24 

61 
28 
18 
16 
26 

9.6 

13 
6.6 
9.6 

11 

0.8 
2.6 
6.6 
4.7 
8.4 

0.0 
0.0 
7.8 

15 
8.1 

16 

16 
1.6 
6.2 

18 

15 

14 
.0 
.0 
.0 

11 

0.3 

10 
9.8 
8.8 

18 

71 
25 
14 
16 
16 

16 

13 
4.8 
5.6 
8.2 

8.1 

22 

21 
137 
110 
115 

ao 

.0 
12 
5l1 
35 

37 
30 
33 
16 
13 

28 

14 

26 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 

.0 

2.0 

6.7 

.0 

.0 
1.7 

.0 
24 
2.9 

ao 

.0 
.0 
.0 
.0 

7.1 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
8.1 
.0 

.0 

.2 

6.5 

8.0 

8.0 

8.1 
.0 
.0 
.0 

6.9 

8.6 

36 

43 
140 
167 

82 
47 
80 
42 
20 

54 

30 
86 
81 
33 

21 
21 
18 
31 
86 

40 
43 
43 
88 
.0 

23 
16 
20 
19 
16 

21 

2 

21 

3 

17 

4 

10 

ft 

16 

6 

16 

7 

16 

g 

16 

9 

14 

10 

13 

11 

13 

13 

12 

18 

4.7 

14 

7.6 

U 

4.0 

16 

2.4 

17 

1  0 

18 

6.1 

10 

.0 

ao 

.0 

a 

4.4 

i2 

.0 

S3 

.0 

34 

8.2 

36 

33 

36 

37 

34 

33 

38 

38 

30 

28 

80 

34 

81 

64 

1911. 
1 

136 
78 
44 
40 
20 

28 
23 
83 
237 
162 

160 
128 
83 
52 
46 

50 
43 
42 
25 
31 

30 
37 
36 
80 
30 

56 
88 
83 
65 

83 

104 
270 
158 
150 
139 

94 
144 
128 

89 
67 

60 
43 
48 
S3 
42 

30 

38 

665 

1,280 
663 

710, 
806' 

636 
335 
341 

175 
155 
128 
107 
101 
80 

108 
118 
79 
76 
93 

66 
196 
130 
113 

86 

n 

80 
93 
92 

107 

136 
116 
188 
310 
209 

169 
129 
124 
163 
186 

114 
91 
92 

lis 

128 

101 

3 

83 

8 

79 

4 

78 

6 

68 

6 

04 

7 

66 

8 

45 

0 

65 

10 

47 

11 

63 

13   w 

76 

13 

54 

14 

60 

16 

67 

16 

174 

17 

236 

18 

165 

10 

123 

30 

76 

81 

74 

22 

140 

23 

852 

24 

300 

25 

171 

36 

151 

37 

175 

28 

138 

20 

106 

80 

102 

31 

110 

Note.— Dafly  discharge  originally  oomputed  in  terms  of  million  gallons  per  34  boon;  oonverted  Into 
seoondofeet  by  engineers  of  the  Survey. 
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Monthly  diaduarge  of  Westfidd  LiUU  River  near  Blandford^  Maee.^for  1910-11, 
[DninagA  ana,  48  square  inilM.) 


Dtaohaige  In  aeoomMlBet. 

Runoff 

drainage 
area). 

Month. 

».«.. 

"— 

Mean. 

Per 
square 
mJle. 

1010. 
January 

834 

639 

1,010 

1240 

138 

389 

43 

«1 

38 

8.1 

167 

64 

125 
0.0 
63 
24 

•:J 

.0 
.0 
.0 
.0 
.0 
.0 

150 
161 
262 
128 

47 

08 

12 

12 
8.2 
1.7 

39 

15 

8.12 
3.35 
5.26 
2.67 
.979 
1.94 
.260 
.250 
.171 
.066 
.812 
.812 

3.60 

\  ebnury , , 

8.49 

i#1m.k                                                       

MarcD .^....4....ii»i  ai 

6.06 

April 

2.98 

1^:::::::::::;:::::::::::::::::::::::::::::: 

1.13 

Jane. . , 

2.16 

July 

.39 

August 

.39 

ftOT^t^imlMr ... 

.19 

October 

.04 

Nm^4«>t>«r 

.91 

Per^mbfir 

.36 

The  year 

1,M0. 

.0 

78.6 

1.60 

21.49 

1911. 
January 

188 
33 
660 
663 
141 
865 
68 
137 
237 
1,280 
810 
353 

5.5 
8.2 
18 
89 
17 
.8 
.0 
.0 
20 
80 
66 
45 

50 
21 
03 
184 
.    62 
79 
16 
34 
68 
218 
138 
113 

1.04 
.438 
1.94 
8.83 
1.29 
1.65 
.833 
.60P 
1.31 
5.17 
2.77 
2.35 

1.20 

»>bniiiry 

.46 

March... 

2.24 

April 

4.27 

Mlv.i"'^IIiIi''""liili"il!i"ii*iiIilii!i: 

1.49 

June 

1.84 

July 

.88 

August 

.68 

8in>temlMir 

1.46 

October 

5.96 

8.09 

Pflcember 

2.71 

The  Tflar 

1,280 

0 

90.5 

1.89 

25.68 

Note. — Figures  represent  the  natural  flow  of  the  stream  excepting  that  no  oerrectlcm  is  made  for  eyapora- 
tfam  and  seepage  from  the  reseryoira. 
Dischaive  computed  by  Mr.  Lochridge  tai  miUkm  gaDouB  per  day;  oonrerted  taito  second-feet  by  engi- 
raoftynltedffSkti  —    


States  Geologioai  Survey. 

BOBDEN  BBOOK  NEAB  BLANDFOBD,  MASS. 

Location. — Near  the  town  of  Blandford,  Mass.,  at  the  storage  reeervoir  for  the  water 
supply  of  the  city  of  Springfield,  Mass. 

Breoords  available.— liarch  1,  1910,  to  December  31,  1911;  records  for  1912  not 
available. 

Drainage  area. — 7.95  square  miles. 

Cooperation. — Data  for  publication  collected  under  the  direction  of  E.  E.  Loch- 
ridge, chief  engineer,  board  of  water  commissionefB,  city  of  Springfield,  Mass. 
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Daily  dUchargt^  in  uocmd-fut,  of  Borden  Brook  near  Bland/ord,  MasB.jfor  1910-11. 


Day. 


Jan. 


Feb. 


liar. 


Apr. 


May. 


Time. 


Jnly. 


Aag. 


Sept 


Oct 


Not. 


1.. 
2.. 
3.. 
4.. 
6.. 

«.. 
7. 
8. 
9., 
10. 

11.. 
12.. 
13.. 
14.. 
15.. 

le. 

17. 
18.. 
19. 
90.. 

21. 
22. 
23. 
24. 
26. 

20. 
27. 
28., 
29. 
30. 
81. 


1.. 
2.. 
3.. 
4.. 
5.. 

a.. 

7.. 
8.. 
9.. 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 

16.. 
17., 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

26.. 
27.. 
28.. 
29.. 
30. 
31.. 


1910. 


1911. 


1.4 
.0 

1.5 
.0 

7.9 

19 
14 
11 
11 
6.5 

9.8 
9.8 
3.3 
7.1 
3.0 

.0 
3.6 

.0 
3.6 

.0 

182 

98 
210 

12 

29 

29 
12 
24 
24 
22 
13 


14 
15 
52 
23 
15 

7.6 
7.6 
.0 
7.6 
7-6 

.0 
7.6 
7.6 
7.8 
7.8 

7.8 
.0 

7.8 
.0 
.0 

.0 
.0 
1.8 
.0 
.0 


26 

7.8 

7.8 

.0 

7.8 


ao 

8.2 
6.4 
6.4 
6.4 

6.4 
6.5 
6.5 
6.5 
6.5 

6.5 
6.5 
13 
6.5 
6.5 

18 
6.7 
6.7 

13 

13 

47 
84 
20 
14 
14 

14 
85 
152 


.0 
7.8 

.0 
7.8 

.0 

7.8 
.0 

7.8 
.0 
.0 

7.8 
.0 
.0 

7.8 


.0 
7.8 
.0 
.0 
7.8 

.0 
.0 
.0 
7.8 
.0 

7.8 
7.8 
7.8 


93 
132 
57 
41 
59 

85 

95 
62 
71 
45 

9.1 
27 
27 
18 

18 

18 
46 
9.1 
37 
27 

27 
55 
56 
85 

135 

108 
40 
40 
60 
97 
49 


.0 
7.8 
.0 
.0 
7.8 

.0 

.0 
7.8 
.0 
.0 

7.8 
.0 

7.8 
16 
31 

7.8 
7.8 
7.8 
7.8 
7.8 

7.8 
23 
16 
16 
16 

25 
108 

51 
121 

97 

36 


15 

.0 
20 
20 
10 

20 
10 
21 
10 
.0 

10 
10 
10 
10 
10 

11 
11 
21 
21 
21 

11 

11 
5.4 
5.4 

76 

239 
106 

5 

5 
15 


20 
16 
9 
18 
27 

119 
64 
46 
28 
28 

28 
28 
28 

47 
48 


19 
90 
20 
20 


20 
20 
20 

20 
10 
20 
10 
20 


22 
22 

20 
17 
16 

13 
10 

8.6 

9 
13 

14 
13 
12 
11 
10 

9.4 
7.5 
6.3 
7.8 
8.6 

9.5 
11 
10 
10 
10 

10 
9.8 
5.6 
3.1 
3.3 
6.8 


20 
20 
10 
10 
10 

10 
10 
10 
10 
10 

.0 
.0 

10 
.0 

10 

.0 
.0 
.0 

40 

80 


.0 
10 

.0 
10 

10 
10 
10 

.0 
10 


&1 
7.6 
7.6 
7.8 
10 

14 
17 
20 
23 
27 

32 
32 
82 
81 
24 

17 
18 
19 
17 
15 

12 
8.8 
5.4 

8.3 
2.8 

1.5 
1.1 
13 
7.8 

7.3 


10 
.0 
.0 
.0 

10 

42 
74 
43 
83 
11 

.0 
43 
43 
83 
11 


11 
.0 

.0 
.0 
.0 
.0 

11 

.0 
.0 
.0 
.0 
.0 


7.8 
7.3 

18 
7.3 

13 

1.8 
18 
18 

7.8 
.0 

.0 
.0 
.0 
.0 


.0 
2.4 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 
.0 


ao 

.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 


9.5 
.0 
.0 

4.7 
.0 

.0 
2.6 
.0 


.0 
.0 
7.8 
15 
3.1 
16 


ao 

.0 
12 
4.7 
.0 

0.9 
.0 
.0 
.0 

9.9 


14 

25 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
2 

6.7 
.0 

.0 
1.7 

.0 
24 
2.9 


20 
9.8 

.0 
12 

.0 

7.8 
.0 
31 
51 
81 

42 
22 
11 
11 
11 

.0 

9.3 

11 

.0 

.0 

11 

.0 
.0 

11 

.0 


.0 
.0 

11 
11 


ao 

.0 
.0 


7.1 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
8.1 
.0 

.0 
.2 

a5 

8 
8 

&1 

.0 
.0 
.0 
6.9 


&5 
96 
43 
86 

L2 

19 
1.2 
L2 
L7 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 


43 
33 
33 
33 
22 

11 
22 
23 

11 
11 

11 

.0 
11 

.0 
11 

.0 
9.8 
146 
128 
75 

294 
281 
255 
198 
83 

9.3 

19 
9.3 
9.3 

19 
.0 


9.3 
34 
.6 

1.1 
83 

22 
80 
18 
14 
.0 

8.7 
15 
15 
19 
41 

80 
80 
68 
41 
41 

41 
80 
41 
19 
19 

8.6 
.0 
7.9 
8.6 
18 


Note.— Daily  dlacharge  origlDally  computed  In  terma  of  million  gallona  per  24  hoaxs;  converted  into 
aeoond-feet  by  epgineera  of  the  Survey. 
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Monthly  disdutrge  of  Borden  Brook  near  Blandford,  Mass.,  for  1910-11. 
[Dralittge  area,  7.06  sqaare  miles.] 


IConth. 


Discharse  In  aeoond-feet. 


Kaidmnni. 


Ifii 


Heaa. 


Per 
square 
mile. 


Rim-off 
(depth  in 
inches  on 

drainage 
area). 


1910. 

January 

February 

March... 

^::::::;:::::::::::::; 

June 

July 

August 

September 

October 

November 

Deoember 

The  year 

1911. 

January 

February 

llansh....... 

AprU 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


2ia 

152 
135 
239 

22 

32 

18 

16 

25 
8.1 

43 
.0 


0.0 
.0 

9.1 
.0 

8.1 

1.1 
.0 
.0 
.0 
.0 
.0 
.0 


24.8 

18.8 

66 

25 

11 

15 
3.5 
1.9 
3.7 
1.7 
4.6 
.0 


8.12 
2.36 
7.04 
8.14 
1.38 
1.89 
.440 
.239 
.465 
.214 
.579 
.000 


3.60 
2.46 
8.12 
3.50 
1.50 
2.11 
.51 
.28 
.52 
.26 
.65 
.00 


239 


13.8 


1.74 


23.60 


52 
7.8 
121 
119 

40 

74 
2.4 

24 

51 
294 

63 

65 


ao 

.0 
.0 
9 
.0 
.0 
.0 
.0 
.0 
.0 
.0 
.0 


7.9 
3.3 

21 

29 
9.5 

13 
.06 
.80 

11 

58 

22 

20 


.094 

.415 

2.64 

3.65 

1.20 

1.64 

.01 

.10 

1.38 

7.30 

2.77 

2.52 


1.15 
.43 

3.04 
4.07 
1.38 
1.83 
.01 
.10 
1.54 
8.42 
8.09 
2.91 


294 


16.3 


106 


27.91 


Note. — Figures  represent  the  natural  flow  of  the  stream,  excepting  that  no  correction  is  made  for  evapo- 
ration and  seepage  from  the  reservoir. 

Discharge  figures  furnished  by  Mr.  Locfarldge,  in  million  gallons  per  day;  converted  into  secondrfeet  by 
engineers  of  united  States  Geological  Survey. 

H0U8AT0NI0  BIVBB  BASIN. 
HOU8ATONI0   RIVER   AT  OAYLORDSYILLE,  CONN. 

Location. — ^At  the  covered  wooden  highway  bridge  at  Gaylordsville,  about  2  miles 
below  the  mouth  of  Tenmile  River. 

Becords  available.— October  24, 1900,  to  December  31, 1912. 

Drainage  area. — ^1,020  square  miles. 

Oa^e. — Chain  attached  to  bridge;  read  once  each  day;  datum  unchanged. 

ChanneL — Conditions  for  obtaining  accurate  discharge  data  are  good. 

Discharge  xneasurements. — ^Made  from  a  cable  1}  miles  below  the  gage,  as  the 
CToea  section  at  the  bridge  is  unfavorable  for  accurate  measurements. 

Artiflcial  control. — ^Upstream,  the  nearest  dam  is  at  Bulls  Bridge.  Downstream,  the 
nearest  dam  is  at  New  Milford,  about  7  miles  below  Xhe  station.  At  high  stages 
backwater  from  the  dam  below  may  slightly  BL&eA  the  relation  between  gage 
height  and  discharge.  Operation  of  power  plants  above  the  station  causes  a  very 
marked  diurnal  fluctuation  in  the  flow  at  this  point.  For  this  reason  it  is  not 
advisable  to  attempt  to  estimate  the  daily  discharge  from  daily  gage  heights, 
but  the  rate  of  flow  corresponding  to  each  gage  reading  is  published.  How  near 
this  rate  approaches  the  mean  for  the  day  can  not  be  stated  at  present. 

TR^ter  flow. — ^Affected  by  ice  for  short  periods. 

Accuracy. — ^A  good  discharge  rating  curve  has  been  developed  so  that  accuracy  of 
recozds  at  this  point  depends  entirely  upon  the  accuracy  of  the  gage  heights. 

Cooperation. — Gage  heights  from  November  to  April,  inclusive,  are  furnished  by 
XJnited  States  Wither  Bureau. 
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Qiige  heighty  in  /eet,  and  dMwrge,  in  Hoond-feety  of  HoumUonic  River  at  OaylonUvitte^ 

Omn.,  for  1910-1912. 

[O.  H.  Monroe,  obMTW.l 


January. 

February. 

Mardi. 

Aprfl. 

May. 

June. 

D^. 

^. 

Dis- 
diarse. 

^. 

Dis- 
cliarge. 

hei^ 

Dia- 
chargB. 

^. 

Dis- 
diarge. 

hdSEt. 

Dis- 
Ghaige. 

SIS^ 

Dis- 
charge. 

1910. 
1 

3.5 
3.5 
3.0 
3.5 
3.0 

3.6 
4.2 
4.8 
4.6 
4.6 

4.9 
4.7 
4.5 
4.4 
4.3 

4.0 
4.0 
3.8 
4.2 
4.5 

4.5 
11.2 
8.0 
7.2 
7.2 

6.2 
0.2 
5.7 
5.5 
5.2 
5.2 

"i'wo" 

0,000 
6,000 

4,300 
4,300 
8,250 
2,870 
2,300 
2,300 

4.9 

4.0 
4.7 
4.5 
4.5 

4.5 
4.1 
4.2 
4.3 
4.2 

4.0 
4.4 
4.5 
4.5 
4.4 

4.0 
4.8 
4.9 
4.9 
4.8 

4.8 
6.3 
5.7 
5.7 
5.3 

5.2 
5.0 
0.0 

1,000 
1,400 
1020 
1,370 
i;S70 

970 
1,000 
1,100 
1,000 

1,400 
1,260 
1,370 
1,370 
1,200 

1,400 
1,700 
1,900 
1,900 
1,700 

1,700 
4,520 
8,260 
3,260 
2;520 

2,300 
2,060 
5,210 

9.4 
9.7 
9.3 
8.2 
7.6 

7.3 
7.7 
7.9 
7.5 
7.2 

0.6 
0.4 
0.3 
6.1 
6.1 

5.6 
5.7 
5.7 
5.7 
5.6 

5.6 
5.7 
5.9 
5.9 
6.2 

5.9 
6.2 
6.4 
6.4 
6.2 
5.8 

12,000 
13,500 
12,300 
9340 
7,730 

6,960 
7;900 
8,530 
7,470 

olooo 

5,210 
4,750 
4520 
4,080 
4,080 

3,080 
8,250 
3,250 
8,250 
3,000 

8,080 
8,250 
8,650 
3,660 
4,300 

8,650 
4,300 
4,750 
4;  750 
4,300 
3,450 

5.8 
5.8 
5.7 
5.4 
5.3 

5.3 
5.0 
5.0 
5.1 
4.9 

5.0 
4.8 
5.1 
5.0 
5.0 

5.0 
4.0 
4.8 
5.3 
5.8 

5.3 
5.2 
4.9 
4.9 
4.9 

6.2 
6.8 
0.8 
6.2 
5.7 

8,460 
8,450 
3,250 
2,000 
2,5» 

2,530 
2050 
2,050 
2,200 
1,000 

2,060 
1,760 
2,200 
2,060 
2,060 

2,060 
1,400 
1,760 
2,520 
2,5» 

2,5» 
2,300 

ilooo 

1,000 
1,000 

4,300 
5,000 
4,520 
4,300 
3,250 

5.0 
5.0 
5.3 
5.3 
5.3 

5.1 
6.1 
4.9 
4.9 
5.1 

4.9 
4.9 
4.8 
4.7 
4.4 

4.4 
4.0 
4.3 

4.7 
4.6 

4.6 
4.5 
4.6 
4.5 
4.4 

4.5 
4.9 
4.7 
5.0 
4.1 
5.1 

2,060 
2,060 
2,520 
2520 
2,520 

2,200 
2,200 
7000 
1,000 
2,300 

1,000 

i;SS 

1,100 
1,620 
1,400 

1,400 
1370 
1,400 
1370 

1,370 
1900 
1,030 

970 
2,200^ 

5.4 
5.2 
5.0 
.5.0 
4.0 

6.1 
5.1 
6.2 
6.1 
6.2 

6.3 

5.5 
5.4 
5.3 
5.3 

5.2 
5.1 
6.2 
5.1 
4.6 

4.7 
4.6 
4.6 
4.1 
4.2 

3.9 

4.3 
4.0 

4.1 
3.9 

2.600 

2 

3360 

8. 

^060 

4 

3,060 

5 

1,400 

6 

3.300 

7 

%m 

8 

3,380 

9 

3;  300 

10 

3,880 

11 

3,530 

12 

iLm 

13 

3,600 

14 

3.530 

15 

3,300 

10 

17 

3,300 

18 

3^380 

19 

20 

1,00 

21 

22 

1,400 

23 

1,490 

24 

970 

25 

1,080 

20 

816 

27 

1,000 

28 

800 

29 

970 

30              

810 

31 

' 

Ju 

ly. 

August. 

September. 

October. 

November. 

December. 

Day. 

tae^t. 

Dis- 
charge. 

hei^t. 

Bis- 
charge. 

hei^t. 

Dls- 
diarge. 

hei^ 

DIs- 
diarga. 

hei^t. 

Dis- 
charge. 

.SSI 

Dfa. 
charge 

1310. 
1 

4.0 
3.0 
3.2 
3.3 
3.3 

3.2 
8.3 
3.0 
3.7 
8.0 

8.5 
3.5 
8.0 
8.0 
2.9 
3.5 
8.5 
3.4 
3.8 
3.4 

3.4 

8.3 
8.0 
2.7 
8.2 

3.2 
3.1 
3.2 
3.2 
3.3 
3.2 

80O 

630 
401 
452 
452 

401 
452 
6» 
082 
806 

561 
561 
806 

305 
261 

561 
561 
505 
452 
506 
506 
452 
306 
182 
401 

401 
362 
401 
401 
452 
401 

8.7 
3.5 
3.3 
3.5 
8.8 

^  4.2 
3.5 
3.2 
8.1 
8.0 

4.9 
4.2 
3.9 
3.2 
3.1 
8.5 
8.3 
8.1 
3.3 
3.8 

8.4 
8.4 
3.8 
8.8 
8.2 

8.3 
8.4 
2.9 
3.2 
8.2 
2.9 

682 
561 
452 
561 

747 

1,000 
561 
401 
852 
806 

1,000 

1,000 

810 

401 

352 

561 
452 
352 
452 

747 

506 
505 

452 
452 
401 

452 
506 
261 
401 
401 
261 

8.0 
2.9 
3.2 
2.8 
3.3 

3.0 
4.5 
4.0 
4.2 
4.2 

8.2 
3.4 
2.9 
3.4 
8.4 

8.4 

3.7 
3.1 
3.6 
3.3 

3.3 
3.3 
3.3 
3.2 
2.8 

3.5 
3.0 
3.1 
3.4 
3.6 

806 
261 
401 
290 
452 

620 
1,370 

800 
1,000 
1,000 

401 
506 
261 
505 
506 

506 

682 
352 
620 
452 

452 
452 
452 
•401 
220 

561 
306 
352 
505 
620 

8.1 
2.8 
3.2 
3.3 
3.2 

3.3 
3.2 
3.2 
2.4 
3.0 

8.8 
3.0 
8.0 
8.0 
8.1 

VI 
8.8 
3.0 
3.0 
3.0 

2.9 
2.9 
2.7 
8.2 
3.2 

8.1 
8.2 
3.1 
3.1 
2.4 
2.0 

352 
220 
401 
452 
401 

452 

401 

401 

83 

306 

452 
806 
806 
806 
363 

182 
452 
306 
306 
306 

361 
261 
182 
401 
401 
352 
401 
352 
352 
83 
261 

3.2 
3.2 
8.1 
8.6 
5.3 

4.5 
4.4 
4.2 
4.2 
3.7 

4.2 
4.0 
8.4 
4.1 
3.5 

3.9 
8.7 
3.5 

3.3 
3.2 

3.6 
3.5 
3.2 
3.0 
3.6 

3.6 
4.0 
8.0 
3.7 
3.7 

401 
401 
352 
561 
3,520 

1,370 
1,200 
1,000 

506 

970 
561 

810 
682 
561 
452 
401 

080 
561 
401 
806 
561 

630 
80O 
630 
682 
062 

8.7 
4.3 
8.9 
3.4 

8.5 

3.5 
8.8 
3.8 
3.6 
8.6 

8.3 
8.4 
3.6 
8.6 
8.0 

8.0 
8.5 
8.0 
3.3 
8.0 

8.6 
8.5 
3.5 
3.5 
5.5 

4.5 
4.5 
4.7 
4.6 
4.6 
4.3 

683 

2 

1,000 

3 

»6 

4 

505 

5 

0 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

21 

25 

2,870 

28 

1,370 

27 

1,370 

28 

1,630 

29 

1.490 

30 

1.490 

31 

1,160 
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Gage  hm^,  in  feel,  and  diaiAarge^  in  Btoond-feet,  of  HoumOonxe  River  at  OaylordivUU, 
Conn.,  for  IBlO-lSlt-^Kyontimied, 


January. 

EBbniary. 

ICaroh. 

April. 

Mv. 

June. 

IHV. 

^^U 

Dis- 
eharsB. 

be^t. 

ctiarga. 

faSSEl 

charge. 

beSl^. 

Di». 
charge. 

faSQ^t 

Dis- 
Qbarge. 

Oa«     Dto- 
he^tdaaige. 

1911. 
1 

4.0 
4.5 
4.7 
5wO 
5wO 

5.0 
4.8 
4.8 
4.7 
4.7 

4.5 
4.6 
4.5 
4.6 
4.8 

4.7 
4.3 
4.1 
4.0 
4.3 

4.0 
4.0 
4.0 
4.0 
8.6 

3.6 
8.7 
6.0 
5.0 
5.0 
4.8 

890 
1,370 
1620 
2,060 
2,060 

2,060 
1,760 
1,760 
1,630 
1,620 

1,370 
1,370 
1,870 
1490 
i;760 

1,620 

1,160 

970 

890 

1,160 

800 
890 
890 
890 
020 

620 

682 

2,050 

2,060 

1,760 

4.7 
4.5 
4.0 
4.0 

4.5 

4.2 

4.0 
8.9 
4.0 
4.0 

4.0 
4.0 
4.0 
8.8 
8.6 

8.5 
3.6 
8.8 
3.6 

8.8 

8.8 
8.6 
8.6 
3.6 
8.6 

8.7 
4.2 

4.8 

1,620 

1,870 

890 

890 

1,370 

>.g> 

816 
880 
890 

890 
800 
890 
747 
661 

661 
620 
747 
630 
747 

747 
630 
620 
620 
630 

682 
1,060 
1,760 

4.6 
4.4 
4.2 
4.2 

8.7 

4.6 
8.9 
8.8 
8.8 
4.1 

4.0 
8.9 
4.3 

4.1 

48 

6.5 
4.9 
6.1 
4.5 
4.4 

4.8 
5.2 
5.4 
5.1 
4.8 

4.8 
5.0 
6.6 
6.3 
7.9 
7.4 

1,8T0 
1380 
1,060 

683 

1,490 
816 
747 
747 
970 

890 
816 

070 
1,760 

?'SS 
1,900 

2^200 

1,370 

1,260 

1,760 
2,360 
2,600 
2^200 
1,760 

1,760 
2,060 
5,310 
4,520 
8530 
7,210 

6.5 
6.2 
5.5 
5.4 
5.8 

5.9 
6.3 
6.8 
6.3 
6.8 

6.8 
5.9 
5.8 
5.7 
6.0 

6.2 
6.2 
5.8 
5.8 
5.6 

5.7 
5.6 
5.6 
6.8 
5.8 

5.3 
6.2 
5.1 
5.1 
6.0 

4.980 
4,800 

2,600 
2,630 

8,660 
4,520 
4,^530 
4;530 
4,530 

4,630 
8,650 
3,450 
8,260 
8,860 

4,800 
4,300 
8,450 
8  460 
8,060 

8,280 
8000 
8,060 
2,520 
2,520 

2,860 
2,860 
2,300 
2,200 
3,060 

5.0 
4.9 
5.2 
5.2 
5.2 

4.9 

4.8 
4.8 
4.8 
4.8 

4.7 
4.8 
4.7 
48 
48 

42 
48 
45 
45 
47 

46 
45 
43 
44 
41 

41 
40 
3.5 
8.8 
8.4 
8.9 

2,060 
1,900 
2^360 
3^360 
3,360 

1,900 
1,760 
1  760 
1,760 
1,760 

1,630 

MJ2 
1,630 

1,160 

1,160 

1,060 
1160 
1,370 
1,870 
1,630 

1,370 
1,370 
1160 
1  260 
970 

970 
890 
501 
747 
505 
816 

8.0 
41 
3.7 
8.7 
8.5 

8.7 
42 
46 

45 
43 

8.8 
40 
47 
5.8 
5.0 

47 
47 
46 
42 
42 

42 

40 
8.9 
8.9 
8.6 

8.5 
8.0 
8.7 
3.7 
3.6 

816 

2. 

970 

3 

682 

4 

682 

5 

661 

« 

663 

7 

1,430 
1870 
i;i60 

747 

8 

9 

10. 

11 

12 

890 

13 

1,630 
2,520 
?060 

1,620 
1620 
1870 
1,060 
1,060 

U 

15 

IS 

17 

B 

» 

20 

21 

22 

21 

816 

24 

816 

25 

620 

36 

561 

27 

806 

28 

682 

2» 

682 

30 

620 

31 

July. 

August. 

October. 

November. 

December. 

^7. 

hdSl^t 

charge. 

A 

cbargo. 

b^t. 

Dis- 
charge. 

faei^t 

charge. 

]^^t. 

Db- 
charge. 

he^^ 

& 

mi. 
1 

3.5 
3.3 
8.3 
8.2 
8.1 

8.3 
8.1 
8.8 
8.2 
2.0 

2.8 
8.0 
2.8 
2.8 
2.8 

2.8 
8.4 
3.4 
8.5 
8.3 

8.5 
3.4 
8.3 
8.3 
8.9 

4.1 
8.7 
8.1 
8.2 
8.2 
8.4 

561 
452 
452 
401 
852 

401 
852 
747 
401 
361 

220 
306 
230 
220 
230 
220 
505 
605 
561 
452 

661 
506 
401 
401 
816 

970 
682 
852 
401 
401 
505 

3.2 
3.2 
8.1 
3.0 
2.9 

Z6 
2.8 
%S 
3.0 
2.9 

2.9 
2.9 
2.6 
2.7 
2.9 

3.0 
2.8 
8.2 
3.1 
8.0 

3.1 
8.0 
%9 
8.2 
8.2 

8.1 
8.8 
3.4 
8.4 
4.9 
4.8 

401 
401 
383 
806 
261 

114 
230 
230 
805 
261 

361 
261 
147 
182 
261 

806 
230 
401 
852 
305 

852 
805 
361 
401 
401 

862 
452 
606 
606 
1,900 
1,760 

5.0 
4.6 
4.3 
3.8 
3.6 

8.6 
8.6 
3.7 
4.1 
4.6 

4.4 
4.4 

4.3 
4.0 
4.0 

8.9 
8.9 
8.6 
8.5 
8.5 

8.6 
8.9 
4.0 
8.7 
8.5 

8.6 
8.4 
&8 
8.7 
8.7 

2,060 

1,490 

1,160 

747 

620 

630 
630 
682 
970 
l.«0 

1,260 

1,260 

1,160 

890 

890 

816 
816 
620 
661 
661 

620 
•  816 
890 
682 
661 

620 
605 
747 
682 
683 

8.6 
4.4 

4.5 
4.8 
4.5 

4.5 
4.4 

4.7 
4.4 

4.1 

8.9 
4.1 
4.1 
4.0 
4.1 

8.7 
8.7 
3.9 
7.7 
7.0 

6.7 
7.8 
7.9 
7.5 
6.9 

6.6 
6.6 
6.0 
5.5 
5.7 
5.5 

630 
1,260 
1,370 
1,160 
1,370 

1,870 
1,260 
1620 
1260 
970 

816 
970 
970 
890 
970 

682 

682 

816 

7,900 

6,180 

6,460 
8260 
8680 
7,470 
5,930 

6,210 
5,210 
3,860 
2,870 
3  260 
2,870 

5.3 
6.3 
5.3 
5.2 
5.0 

47 
5.3 
5.2 
5.2 
6.1 

47 
48 
5.1 
49 
5.1 

5.3 
5.2 
6.3 
6.2 
6.0 

5.6 
5.6 
5.5 
5.7 
6.6 

5.6 
5.4 
5.4 
5.4 
5.2 

2,520 
2^520 
2,520 
2,360 
3;080 

1,620 
2,520 
2,360 
^360 
?300 

1,630 
1,780 
2200 
1,900 
2,200 

2,520 
^360 
2,620 
4,300 
3,860 

8,060 
3,060 
2,870 
8250 
8,060 

2,690 
2^690 
2^690 
?360 

5.2 
5.8 
6.2 
5.0 
46 

47 
46 
48 
47 
47 

48 
47 
46 
47 
49 

49 
6.2 
5.3 
5.2 
5.1 

48 
5.0 
5.5 
5.8 
5.7 

.6.7 
5.6 
5.7 
5.3 
49 
5.0 

m 

2,060 
1,400 

1,620 
1,490 

2 

3 

4 

i 

6 

7 

8 

1  760 
1,620 

iloao 

1,760 
1.620 

9 

W 

11 

12. 

13 

1  490 
1,630 
1^900 

14 

U 

W 

17 

1,900 
2  360 

18 

7,m 

19 

2360 

2D 

2^200 

21 

1.760 

22 

2,050 

n 

2,870 

24 

3  4S0 

S 

8;2S0 

3B 

3,250 

27 

3,060 

SB 

8W) 

29 

2,620 

30 

1,900 

31 

^060 
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STJBFACE  WATBB  SUPPLY,  1912,  PART  I. 


Qoge  height^  infeet^  and  ditchatrge^  in  Hcondrfeet,  of  BbutaUmic  River  at  Gaylordsville, 
Cann./far  1910-1912--(jontin\ied. 


January. 

February. 

Haich. 

AprU. 

May. 

June. 

Day. 

a 

Dia- 
charge. 

Gage 

Dia- 
obatge. 

^ 

Dis- 
charge. 

^t. 

Dia- 
charge. 

Qaee     Dia- 
height  charge. 

heignt 

Dis- 
chargeL 

1012. 
I 

5.1 
5.0 
6.1 
4.0 
4.0 

4.4 
4.3 
4.5 
4.6 
4.5 

4.4 

4.4 
4.4 
4.3 
4.4 

4.4 

4.2 
4.4 

4.5 
5.0 

4.8 
4.8 
5.0 
4.8 
4.5 

4.5 
4.6 
4.4 
4.6 
4.4 
4.4 

2,300 
2,300 

1,000 

1,260 
1,100 
1,370 
1490 
1,370 

1,260 
1,260 
1,260 
1,160 
i;260 

1,260 
1,060 
1280 
1,370 
2,050 

1,760 
1760 
2,050 
1,760 
1,370 

1,370 
1,370 
1280 
1  490 
1  260 
1,260 

4.3 
4.4 

4.5 
4.3 
4.8 

4.3 
4.3 
4.2 
4.3 
4.3 

8.0 
4.0 
4.0 
4.3 
4.4 

4.3 
4.3 
4.0 
4.0 
4.5 

4.7 
0.0 
0.0 
5.4 
5.1 

5.2 
7.6 
6.0 
5.2 

1,160 
1260 
1,370 
1,160 
1,100 

1,100 
1,160 
1,060 
1,160 
1,160 

816 

890 

890 

1,160 

1,280 

1,100 

1,100 

890 

890 

1,370 

1,020 
11,600 

3,090 
3,200 

2,300 
7,470 
3,800 
2,360 

5.0 
4.7 
4.5 
4.5 
4.5 

4.5 
4.4 
4.5 
4.0 
4.5 

4.5 
4.5 
8.8 
0.6 
0.5 

9.2 
7.0 
7.5 
7.1 
0.7 

0.5 
0.3 
0.1 
0.0 
0.3 

5.0 
5.0 
6.9 
0.0 
7.8 
7.3 

?'22 
1,020 

1,370 

1,370 

1,370 

1,370 
1,260 
1,370 
1,400 
1,370 

MJ2 
1,370 

10,060 

4,080 

4,080 

12,060 
7  730 
7,470 
6430 
5,450 

4,080 
4,520 
4,080 
3,860 
4,520 

3,060 
3,060 
3,650 
5,930 
8,260 
6,950 

0.8 
0.8 
7.8 
7.5 
7.1 

0.8 
0.5 
7.4 
7.5 
7.2 

7.0 
0.8 
0.0 
0.0 
0.1 

0.4 
0.7 
0.9 
7.1 
0.8 

0.5 
0.5 
0.5 
0.4 
0.5 

0.5 
0.0 
5.9 
5.7 
0.0 

6,690 
8260 
7,470 
0,430 

5,800 
4,080 
7^210 
7,470 
0^090 

0,180 
5,090 
5,210 
6,210 
4,080 

4,750 
5,450 
6,030 
0  430 

oiooo 

4,080 
4,080 
4080 
4,750 
4,080 

4,980 
3,860 
3,650 
3,250 
5,210 

6.2 
6,0 
5.8 
5.7 
5.7 

5.7 
5.0 
5.8 
6.8 
6.7 

5.7 
5.7 
6.5 
6.5 
5.6 

5.6 
6.2 
6.2 
6.0 
5.8 

6.0 
5.0 
5.5 
5.5 
5.8 

5.4 
5.0 
6.1 
6.0 
6.4 
6.0 

4,300 
3,860 
8,450 
8,250 
3,250 

3,250 
3,650 
8450 
3,450 
3,250 

3,250 
8,250 
2,870 
2,870 
8,060 

8,000 
4,300 
4,300 
8,800 
3;460 

8,000 
3,000 
2,870 
2,870 
2,530 

2,090 
2,050 
2,200 
2,060 
2,090 
8,050 

55 

6.0 
5.4 
5.6 
5.5 

5.4 
6.3 
5.2 

5.0 
4.8 

4.8 
4.8 
4.0 
4.7 

4.7 

4.3 
4.3 
4.2 
4.1 
4.2 

4.1 
4.2 
8.7 
8.7 
8.8 

8.7 
8.5 
8.7 
8.0 
8.5 

2,870 
3,060 
2,690 
2,870 
2,870 

2,000 
2,520 

2 

3 

4 

5 

6 

7 

8 

2,360 
2,0S0 

0 

10 

1,700 
1,700 

11 

12 

1,760 

13 

1,000 

14 

1,030 

15 

1,620 

16 

1,100 

17 

1,160 

18 

1.060 

19 

970 

20 

1,060 

21 

970 

22 

1,060 

23 

082 

24 

082 

26 

747 

26 

683 

27 

561 

28 

082 

29 

816 

30 

561 

31 



July. 

August 

September. 

October. 

November. 

December. 

Day. 

height. 

Dis- 
charge. 

Oaffel  DUh 
hei|^t.|charge. 

Gage 
height 

Dis- 
charge. 

hei^. 

Dis- 
charge. 

helgS. 

Dis- 
charge. 

h^t 

Dis- 
charge. 

1012. 
1 

3.5 
3.5 
3.5 
3.3 
3.2 

8.0 
2,9 
3.0 
3.1 
3.1 

3.3 
3.5 
3.2 
3.2 
8.4 

3.0 
3.4 
3.1 
3.3 
3.0 

3.0 
3.7 
8.5 
3.4 
3.5 

3.3 
8.2 
2.0 
3.3 
3.1 
3.0 

561 
561 
561 
452 
401 

805 
361 
305 
352 
353 

452 
561 
401 
401 
505 

305 
505 
352 
452 
620 

305 
682 
501 
605 
561 

452 
401 
147 
452 
852 
305 

8.0 
3.1 
3.2 
2.0 
3.3 

8.3 
3.3 
3.2 
3.2 
8.0 

2.6 

4.8 
4.2 
4.0 
4.1 

3.7 
3.3 
3.4 
3.9 
3.7 

4.0 
4.0 
8.0 
8.8 
8.5 

8.7 
3.7 
8.0 
4.0 
8.0 
8.0 

805 
852 
401 
261 
452 

452 
452 
401 
401 
305 

147 

1,760 

1,060 

890 

070 

683 
452 
505 
816 
682 

800 
890 
816 
747 
661 

082 
082 
810 
890 
020 
020 

3.0 
3.4 
4.0 
8.0 
3.8 

4.1 
4.0 
3.0 
4.0 
3.8 

3.5 
3.7 
4.0 
3.8 
3.5 

3.8 
8.7 
3.0 
3.7 
3.7 

8.7 
3.2 
3.5 
3.1 
8.2 

3.2 
3.4 
3.3 
2.0 
3.3 

805 
505 
800 
816 
747 

070 
890 
620 
890 
747 

501 
092 
890 
747 
601 

747 
082 
030 
082 
082 

082 

401 
561 
352 
401 

401 
505 
452 
201 
452 

8.2 
3.4 
8.5 
8.5 
8.5 

2.0 
8.5 
8.4 
8.3 
3.4 

3.1 
3.2 
2.0 
2.0 
3.2 

8.8 
3.3 
3.0 
8.0 
2.0 

3.4 
8.2 
8.4 
6.0 
6.0 

o.t 

0.0 
6.0 
5.1 
4.0 
4.0 

401 
505 
601 
601 
501 

201 
601 
605 
452 
506 

852 
401 
261 
261 
401 

452 
452 
805 
805 
261 

605 

401 

505 

3,050 

3,050 

4,080 
3,860 
3,060 
2,200 
1,900 
1,900 

4.0 
4.» 

4.8 
4.5 
4.0 

4.5 
4.3 
6.0 
5.8 
5.7 

5.1 
6.0 
6.1 
5.2 
5.2 

5.2 
5.2 
4.0 
4.7 
4.8 

4.8 
4.8 
4.8 
4.0 
4.0 

5.0 
6.0 
5.0 
4.8 
4.8 

1,490 
1,370 
1,760 
1,370 
1,490 

1,370 
1,160 
3,050 
3,450 
8,250 

2,200 

2,200 
2,360 
2;360 

2,300 
2,300 
1490 
1,020 
1,760 

J' 22 
1,760 

1,760 

1,490 

1,490 

2,050 
2,060 
2,050 
1,780 
1,760 

4.0 
4.8 
5.0 
5.0 
5.5 

5.7 
5.8 
5.0 
5.8 
5.2 

6.0 
5.0 
4.7 
4.0 
4.7 

4.3 
4.7 
4.0 
6.0 
6.4 

5.5 
5.1 
5.0 
5,0 
4.8 

4.8 
4.7 
5.4 
6.1 
5.4 
0.0 

1,480 

2 

1  100 

8 

3,060 

4 

8.060 

5 

2,870 
8,350 

6 

7 

3.450 

8 

8,080 

0 

3,520 

10 

2,050 

11 

12 

3,050 

13 

1  oSi 

14 

1.000 

15 

1,630 

16 

1,160 

17 

1,630 

18 

1,000 

19 

3,050 

SO 

^090 

21 

3,870 

22 

3,300 

33 

3,050 

34 

3,050 

35 

1,780 

36 

1,700 

27 

1,030 

28 

2,090 

29 

2,200 

30 

2,690 

81 

5,210 

Note.— Gage  read  once  daily  at  8  a.  m.  Relation  of  gage  height  to  discharge  affected  by  Ice  Jan.  1  to 
about  Jan.  21,  and  about  Dec.  6-24, 1910.  Probably  little  or  no  ice  effect  during  1011  or  1012.  Diaoharge 
dotermined  fh>m  a  well-defined  rating  curve. 
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HUDSON  BIVBB  BASIH. 
CX>MPABATTVB  DISCHAKOE  OF  STBEAMS  IN  THE  HUDSON  BIYEB  BASIN. 

A  comparison  of  discharge  of  streams  in  Hudson  Biver  basin^  con- 
taining two  tables  for  the  years  1904  to  1911,  inclusive,  appears  on 
pages  117-122  of  Water-Supply  Paper  301.  The  comparison  is  con- 
tinued in  the  following  tables: 

Omipariton  (by  monthly  means)  of  discharge  in  the  Hudson  River  drainage  basin  for  191$, 


Creek. 

Sohroon, 

8£r 

North 

Creek+ 

BlTer- 

bank. 

Hudaon, 
Thar- 
man. 

Bacandaga. 

Thur- 
maa+ 
Hadley. 

Hudaon. 

Month, 

Hope. 

Had- 

ley. 

Corinth. 

Meohan- 
lcvme+ 
Cham- 
_plaln 
Canal.* 

Janoary 

February 

800 

1,000 

818 

5,860 

3,800 

1,140 

681 

Oil 

892 

1,270 

1,830 

1,220 

720 

849 

804 

8,840 

148 
192 
246 
891 
1,160 
800 

1,520 
1  409 
1,182 
9«00 
6,930 

829 
1,103 
1,137 
1,661 
2,980 
2,020 

1,700 
1600 
1,300 
0880 
6,370 

1800 
8,000 
2,100 

600 

800 

900 
4,980 
2,190 

489 

110 
90.7 

269 

746 
1,420 
i;220 

1,070 

665 

2,130 

9,110 

8,710 

975 

213 

191 

571 

1,670 

2,700 

2,360 

2,770 
2165 
8  430 
1^990 
10,080 
3,205 
1  107 
1,351 
1,701 
8,370 
5,700 
4;  460 

3,320 
2^640 
4,800 
23,400 
11,900 
8  480 
1,210 
1420 
1,810 
4,010 
7,390 
4;  490 

4,760 
8,400 
10,000 

Anrfi 

27,600 
13.000 

5^..::.;:;.. 

-#iin4...r -....., 

5,730 

July 

1,500 
1,460 
2,680 
7,1» 
10,990 
8;640 

Korember'.II!! 
December 

Tbeyear.. 

1,000 

931 

2,621 

2,760 

1,110 

2,100 

4,860 

6,820 

8,060 

•  Canal  aaaumed  in  operation  May  to  Norember,  inohjaire,  and  to  be  carrying  190  aeoond-feet. 
Comparison  (by  m^ontkly  rcUios)  of  dis(harge  in  the  Hudson  River  drainage  basin  for  191 1. 


Ratio  (4 
North 
Cieek+ 
River- 
bank  to 
Thurman. 


Ratio  of 
Thnrman 
+Hadley 
toCorintii. 


Ratio  of 

Thurman 

+Hadleyto 

Mechanic- 

YiUe. 


Ratio  of 

Corinth  to 

Meotianio- 

viUe. 


Drainace  area  ratio. 

Jaimary 

February 

Manch 

^.::::::::::::::: 

June 

July 

Auguct 

September 

October 

November 

December 

The  year 


0.86 


0.96 


0.68 


.89 
.94 
.91 
.98 
.93 
.91 
.93 
.96 
.93 
.92 
.99 
.96 


.83 
.86 
.71 
.81 
.86 
.92 
.92 
.96 
.99 
.84 
.77 
.99 


.68 
.63 
.34 
.69 
.77 
.66 
.74 
.93 
.67 
.47 
.52 
.62 


0.61 

Tto 

.76 
.49 
.85 
.91 
.61 
.81 
.97 
.68 
.56 
.67 
.52 


.60 


.72 


HXmSON'  EIVER  AT   NORTH   CREEK,    N.   T. 

Ifocatiozi. — ^At  the  hi^way  bridge  in  the  village  of  North  Creek,  immediately  above 
the  mouth  of  North  Greek ,  which  enters  the  Hudson  from  the  right. 

BeoordB  available. — September  21, 1907,  to  December  31, 1912.  Data  also  in  annual 
reports  of  the  State  Water  Supply  Commission  and  the  State  engineer  and  sur- 
veyor, and  in  the  1911  report  of  the  State  of  New  York  Conservation  Commission. 
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Drainage  area. — 804  square  miles. 

Gage. — Chain,  read  twice  daily;  datum,  unchanged. 

Channel. — ^Heavy  gravel;  considered  faurly  permanent. 

Discharge  measurementB.— Made  from  the  two-span  steel  highway  bridge. 

Artificial  control. — ^The  numerous  lakes  and  ponds  in  the  basin  of  the  upper  Hud- 
son have  a  decided  effect  on  the  low- water  flow;  especially  is  this  true  of  Indian 
Lake.'  The  use  of  these  storage  reservoirs  in  the  spring  in  connection  with  log 
driving  tends  to  vitiate  the  daily  records  at  this  station.  Where  possible,  allow- 
ance is  made  for  the  effect  of  logging  operations. 

Winter  flow. — ^Winters  are  severe  in  the  northern  part  of  the  State  and  determiDA- 
tions  of  flow  for  the  winter  months  are  approximate  because  of  ice. 

Accuracy. — Dischaige  rating  curve  very  well  defined.  Determinations  of  discfaaige 
for  open-water  periods  considered  excellent. 

Discharge  measurements  of  Hvdson  River  at  North  Creehf  N.  Y.,  in  1912. 


Date. 

Hy^iognphflT. 

bd^t 

DIa. 
obaig*. 

Data. 

Hydngn^ilicr. 

bei^t. 

Dl9- 

obaise. 

Jan.   100 

FrafiVW^hff 

JPeef. 
4.60 
4.89 
5.26 

Mar.  14a 

23a 
June  22 

FnwiVWebw......... 

FuL 
5.03 
4.74 
2.52 

""ikx 

Feb.    8a 
29a 

do 

do 

do 

f^.  H.  f-ftuflflW 

77Z 

46e 

a  Measttrement  made  under  oomplete  ioe  cover. 

Daily  gage  height,  in  feet,  of  Hudson  River  at  North  Creek,  N   K,  for  1912. 
[Qilbert  Dean,  oboerver.] 


Day. 

Jan. 

Feb. 

Har. 

Apr. 

May. 

June. 

July. 

Aug. 

SepU 

Oct. 

Nov. 

Dec. 

1 

3.1 

3.0 

2.95 

2.0 

2.85 

3.95 

4.8 

4.5 

3.6 

3.85 

4.7 

4.1 
4.4 
8.65 
4.3 

8.85 

4.3 
3.8 
4.6 
5.6 
4.6 

5.4 
6.0 
5.0 
4.9 
4.7 

5.7 
6.6 
6.2 
6.0 
5.5 

4.9 
4.6 
4.3 
4.2 
4.8 
5.1 

4.9 
4.6 
4.2 
4.0 
3.85 

3.65 

3.65 

3.40 

8.1 

8.25 

3.1 

3.15 

3.05 

2.95 

2.76 

2.75 

2.75 

2.75 

2.7 

2.6 

2.6 

2.55 

2.5 

2.75 

2.76 

2.75 
2.75 
2.66 
2.7 
2.05 

2.66 
2.66 
2.6 
2.6 
2.66 

2.66 
2.66 
2.6 
2.06 
8.06 

2.85 
2.8 
2.8 
2.86 
2.85 

2.8 
2.75 
2.75 
2.75 
2.75 

2.75 
2.06 
2.96 
2.96 
2.9 

2.8 

2.8 

2.75 

2.75 

2.76 

2.7 

2.7 
2.7 
2.9 
3.0 
8.06 

8.06 
8.0 
8.0 
8.0 
3.0 

8.0 

3.05 

3.05 

8.15 

3.1 

3.1 

8.05 

3.0 

8.0 

3.0 

3.0 
8:06 
8.06 
8.06 
8.06 

3.0 

8.05 

8.15 

8.16 

8.1 

3.06 

3.0 
3.1 
3.1 
3.2 
3.2 

3.2 
3.2 
8.3 
8.2 
8.1 

3.0 

2.96 

2.95 

2.9 

2.9 

8.0 
8.06 
8.06 
3.16 
2.8 

2.7 

2.0 

2.86 

2.8 

2.8 

2.96 
3.06 
2.96 
2.8 
2.76 

2.9 

8.1 

3.06 

2.06 

2.8 

2.75 

2.7 

2.65 

2.75 

2.9 

2.95 

8.1 

3.3 

3.6 

3.7 

8.56 
3.26 
8.0 
2.9 
2.8 

2.75 

2.66 

2.66 

8.1 

4.6 

4.7 
4.5 
4.2 
8.0 
3.6 
8.45 

3.3 

3.45 

8.45 

8.35 

8.26 

8.15 
3.1 

4.7 

\.\ 

4.7 
4.3 
4.0 
8.96 
4.1 

4.1 
8.96 
S.75 
8.56 
8.6 

8.7 
8.5 
8.8 
8.2 
8.2 

8.1 
8.0 
8.0 
2.9 
2.8 

3.8 

2 

2.8 

3 

5.6 

8  5 

4 

8.06 

5 

8  85 

6 

'"'4.*  8' 

4.9 

5.2 

5.6 
6.0 
6,7 
6.4 

5.8 

5.2 
4.8 
4.6 
4.7 
4.9 

6.7 
8.2 
8.0 
7.7 
7.0 

6.4 
6.3 
7.1 
6.8 
6.1 

5.3 
5.2 
5.2 
5.4 
4.6 

8  8 

7 

4.0 

8 

4  0 

9 

8.7 

10 

4.4 

3  65 

11 

3  45 

12 

8  3 

13 

4.8 
5.0 

8  1 

14 

4.8 

8  06 

15 

3.0 

16 

8.0 

17 

8.8 

2.0 

18 

2.85 

19 

4.60 

8.0 
8  4 

20 

5.0 

21 

4.8 

8  45 

22 

8  4 

23 

4.7 

8  3 

24 

4.3 

8.15 
8.1 

8.0 

2.06 

2.0 

2.85 

2.0 

2.0 

26 

26 

27 

4.4 

28    

29 

5.3 

30 

31 

4.5 

NOTK.- 


-Relation  of  gage  height  to  diacharge  affected  by  Ice  Jan.  6  to  Apr.  6. 
>8ee  Indian  Lake  at  Indian  Lake,  N.  Y.,  p.  144. 
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Daify  diieharge^  in  ucfrnd-fut^  of  Hudson  River  at  North  Creek,  N.   Y.,  for  191 1. 


Day. 


Jan.       Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1., 
2.. 
3.. 
4. 
5. 

6. 
7. 

8.. 
9. 
10. 

11.. 
12. 
13. 
II.. 
15.. 

10.. 
17.. 
18.. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
20. 
30. 
31. 


900 
800 
840 
790 
745 


5,440 
0,430 
8,330 
7,490 
6,980 

4,520 
8,080 
8,290 
8,480 
8,880 

8,880 
12,900 
12,800 
11,800 

9,200 

7,490 
7,220 
9,490 
8,020 
0,090 

4,740 

4,520 
4,070 
8,290 


8,080 
8,100 
1,820 
2,000 
8,480 

2,400 
2,920 
1,700 
2,740 
2,000 

2,740 
1,990 
8,290 
5,440 
8,290 

4,970 
0,480 
4,090 
8,880 
8,480 

5,080 
8  050 
0,960 
0,480 
5,200 

8,880 
3,290 

2,570 
8,080 
4,300 


8,880 
8,290 
2,570 
2,240 
2,000 

1,700 
1,660 
1,850 
990 
1,100 

980 
1,040 
940 
840 
065 

056 

065 
056 

010 
630 

630 
496 
400 
056 


055 
055 

670 
010 
570 


570 
570 
630 
530 
570 

570 
570 
530 
840 
940 

745 
700 
700 
745 
746 

700 
066 
056 

066 
066 

055 

840 
840 
840 
790 

700 
700 
065 
056 
055 
010 


010 
010 
790 
890 
940 

940 
890 
890 
800 
890 

890 
940 
940 
1,040 
990 

090 
940 
890 
890 
890 

890 
940 
940 
940 
940 

890 
940 
1,040 
1,040 
960 
940 


890 

990 

990 

1,100 

1,100 

1,100 
1,100 
1,220 
1,100 
090 

890 
840 
840 
790 
790 

890 
940 
040 
1,040 
700 

010 
790 
746 
700 
700 

840 
940 
840 
700 
066 


790 
900 
940 
840 
700 

065 

610 
570 
055 

790 

840 

990 

1,220 

1,620 

1,770 

1,660 

1,160 

890 

790 

700 

065 

570 

670 

990 

8,290 

8,480 
8,100 
2,570 
2,060 
1,620 
1,420 


1,220 
1,420 
1,420 
1,280 
1,160 

1,040 
990 
8,480 
4,970 
4,300 

8,480 
2,740 
2,240 
2,100 
2,400 

2,400 
2,100 
1,840 
1,560 
1,620 

1,770 
1,480 
1,220 
1,100 
1,100 

990 
890 
890 
790 
700 


700 

700 

1,480 

2,160 

2,000 

1,920 
2,240 
2,240 
1,770 
1,550 

1,420 

1,220 

990 

940 

880 

890 
790 
745 
800 
1,850 

1,420 
1,850 
1,220 
1,040 
990 

880 
840 
790 
745 
700 
790 


NoTB.—Daily  discharge  determined  from  a  weU-deflned  rating  curve. 

Monthly  discharge  of  Hudion  River  at  North  Cretk,  N,  Y.Jor  191t. 
[Drainage  area,  804  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


Run-off 
(depth  in 
incnes  on 
drainage 
area). 


Accu- 
racy. 


January... 
February. 
March.. 

Ap 


^.•: 


June. 

July 

August 

September. 
October.... 
November. 
December.. 


12,900 
8,050 
8,880 
040 
1,040 
1,220 
3,480 
4,970 
2,240 


800 
1,020 
460 
530 
010 
010 
570 
700 
700 


800 

1,060 

818 

6,850 

3,800 

1,140 

681 

911 

892 

1,270 

1,830 

1,220 


0.906 
1.32 
1.02 
7.28 
4.73 
1.42 
.847 
1.13 
1.11 
1.58 
2.28 
1.52 


1.15 
1.42 
1.18 
.8.12 
5.46 
1.68 
.98 
1.30 
1.24 
1.82 
2.54 
1.75 


The  year. 


12,900 


1,600 


2.10 


28.63 


NoTX.~Dfacharge  Jan.  6  to  Apr.  5  estimated  by  means  of  6  measurements  made  with  ice  present,  clima- 
tolqgie  records,  consideration  of  storage,  and  comparison  of  the  discharge  with  that  at  other  stations. 
Mean  discharge  Jan.  6  to  31  estimated  790  second-feet. 
Mean  discharge  Apr.  1  to  5  estimated  1,540  seoond-feet. 

HUDSON  BIVEB  AT  THUBMAN,    N.   Y. 

I«ocation. — ^At  the  Delaware  d  Hudson  Railroad  bridge  leading  from  Thunnan  to 
Wazrensbuig,  about  950  feet  below  the  highway  bridge  to  Warrenabuiig,  about 
2,000  feet  below  the  mouth  of  Schroon  River,  and  about  13  miles  above  the  mouth 
of  Sftcandaga  River,  which  enten  from  the  right 
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BeooidB  available.— ^ptember  1,  1907,  to  December  31,  1912;  data  also  in  annual 
reports  of  the  New  York  State  Water  Supply  Commiadon,  the  State  engineer 
and  surveyor,  and  the  State  Conservation  Commission  of  New  York. 

Drainage  area. — 1,550  square  miles. 

Gage. — Chain;  read  three  times  daily;  datum  imchanged. 

Channel. — Sand  and  gravel;  liable  to  shift. 

Discharge  meaaurements. — ^Made  from  the  bridge. 

Artificial  controL — ^The  influence  of  storage  at  Indian  Lake  and  of  mill  control  on 
Schroon  River  is  observable  at  this  station. 

Winter  flow. — ^Winter  flow  estimated  from  the  determinations  of  combined  flow  at 
Riverbank  and  North  Creek  plus  an  estimated  inflow  between  the  two  stations. 

Accuracy. — ^Accuracy  of  the  determinations  to  some  extent  impaired  as  the  result 
of  accumulations  of  logs  at  the  control  point  below  the  section  and  also  around 
the  piers  of  the  bridge.  Dischaxge  rating  curve  very  well  defined,  and  deter- 
minations of  flow  during  the  open-water  season  are  considered  fairly  accurate. 

Cooperation. — Gage  heights,  January  to  March  and  December,  furnished  by  Albany 
office  of  United  States  Weather  Bureau. 

Discharge  measurements  of  Hudson  River  at  Tkurman,  N.  F.,  1912. 


Date. 

Hydrographer. 

height. 

Dis- 
change. 

1912. 

a.  H.  r^nflfli<1 

FeeU 
2.87 
2.80 
2.32 
2.64 

1.190 

28 

do 

1.110 

July    4 
Aug.    1 

do 

616 

J.  0.  Mathers 

796 

Daily  gage  height,  in  feet,  of  Hudson  River  at  Thvrman,  N.  Y.,for  1912. 
[S.  H.  spencer,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

3.8 
6.2 
6.5 
6.5 
6.2 

5.5 
5.4 
5.9 
6.0 
6.2 

5.8 
5.5 
5.3 
5.3 
5.4 

5.3 
5.4 
5.8 
5.8 
5.6 

5.4 
5.4 
5.3 
5.3 
5.3 

6.3 
5.5 
5.3 
5.7 
5.5 
5.5 

5.4 
5.4 
5.5 
5.6 
5.6 

5.4 
5.4 
5.3 
5.3 
6.3 

5.3 
6.4 
6.3 
5.3 
5.1 

5.1 
5.1 
5.1 
5.0 
6.0 

6.0 
6.2 
5.2 
6.3 
6.2 

5.2 
5.2 
6.3 
6.2 

6.2 
6.1 
6.1 
6.1 
6.2 

6.1 
5.2 
6.2 
6.1 
6.1 

6.1 
5.1 
6.2 
6.2 
6.1 

6.2 
5.3 
6.4 
6.3 
6.6 

6.3 
6.1 
4.9 
4.9 
4.6 

4.6 
4.6 
4.6 
4.6 
4.7 
6.3 

6.8 
6.6 
6.4 
6.1 
6.0 

6.4 
6.7 
6,7 
6.7 
6.4 

6.0 
6.6 
6.4 
5.4 
6.6 

7.9 
8.0 
7.9 
7.4 

6.8 
6.6 
7.6 
7.0 
6.6 

6.9 
6.2 
5.7 
6.8 
6.2 

6.2 
4.9 
4.7 
3.86 
6.0 

3.86 

4.7 

3.85 

4.2 

4.2 

4.0 
4.1 
4.8 
6.3 
6.0 

6.1 
4.8 
4.7 
4.7 
4.6 

6.2 
6.2 
6.0 
6.7 
6.6 

6.1 
4.9 
4.6 
4.4 
4.8 
5.0 

4.8 
4.6 
4.4 
4.1 
4.0 

3.8 

3.75 

3.6 

3.05 

3.35 

8.25 
3.35 
3.16 
8.15 
2.95 

2.7 
3.0 
3.0 
8.0 
2.95 

2.86 

2.8 

2.32 

2.95 

3.0 

2.86 
2.8 
2.86 
2.8 
2.38 

2.7 

2.48 

2.46 

2.34 

2.55 

2.47 
2.31 
2.65 
2.50 
3.0 

2.7 

2.65 

2.55 

2.50 

2.8 

2.7 
2.65 
2.6 
2.55 
2.55 

2.50 

2.8 

2.76 

2.75 

2.66 

2.6 
2.6 
2.6 
2.7 
2.6 
2.65 

2.6 

2.46 

2.66 

2.6 

2.9 

2.8 
2.8 
2.85 

isi 

2.66 
2.95 
8.0 
3.0 
2.9 

2.9 
2.8 
2.65 
2.85 
2.8 

2.85 
2.9 
2.9 
2.9 
2.66 

3.0 
2.96 
3.0 
2.96 
2.96 
2.8 

2.65 

2.95 

8.0 

3.1 

2.95 

2.96 
8.0 
2.85 
3.0 
2.96 

2.85 
2.8 
2.8 
2.76 
2.65 

8.06 

8.06 

3.0 

3.1 

2.95 

2.75 

2,50 

3,0 

2.8 

2.8 

2.8 

2.9 

2.9 

2.46 

2.9 

2.86 
3.05 
2.95 
2.85 
2.8 

2.38 

2.8. 

2.7 

2.75 

2.85 

8.0 
2.95 
2.85 
3.4 
3.6 

3.35 
8.2 
2.85 
2.75 
2.6 

2.8 
2.65 
2.75 
8.4 
4.3 

4.3 

4.2 

8.95 

8.75 

3.5 

3.45 

8.4 
8.4 
3.4 
3.4 
8.8 

3.2 
3.2 
4.6 
6.0 
4.8 

46 
4.2 
4.1 
4.0 
4.2 

4.2 
4.1 
4.0 
3.8 
3.65 

3.7 
3.6 
8.46 
3.36 
3.4 

3.3 
3.2 
3.1 
3.0 
8.1 

3.1 

2 

3.0 

3 

S.7 

4 

3.9 

6 

3.9 

6 

8.8 

7 

4.0 

8 

4.0 

9 

8.7 

10 

8.6 

11 

8.6 

12 

8.4 

13 

8.3 

14 

8.2 

15 

3.1 

16 

3.1 

17 

8.0 

18 

3.0 

19 

8.2 

20 

8.8 

21 

3.5 

22 

8.4 

23 

8.4 

24 

3.3 

25 

8.0 

26 

8.0 

27 

3.0 

28 

3.1 

29 

3.1 

30 

3.1 

81 

8.2 

Non.— Relation  of  gage  height  to  discharge  affected  by  ice  Jan.  1  to  about  Apr.  6.  A  log  jam  formed 
June  17  and  caused  some  backwater  at  the  gam  for  the  remainder  of  the  year.  There  were  other  log  Jama 
before  June  17,  but  apparently  thqr  did  not  aaect  the  gage  heights. 
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Daily  discharge,  in  secfrnd-feetf  of  Hucbon  River  at  Tkurman,  N.  Y.,for  19H. 


Day. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


N©v. 


Deo. 


1 

2 

3 

4 

5 

6 

8.120 
12,000 
12,000 
12,000 
11,100 

0,020 

8,720 
8,120 
8,120 
8,420 

12,000 
15,600 
15,900 
15,600 
14,100 

i2,aoo 

11,700 
14,400 
12,900 
11,700 

0,020 
10,500 
0,020 
0,320 
7,620 

7 

8 

9 

10 

u..               

12 

13 

U 

15 

16 

17 

18 

19 

ao 

a 

22 

23 

34 

25 

21 

27 

28 

29 

30 

n 

7,520 
6,620 
6,020 
3,610 
6,020 

8,610 
6,020 
8,610 
4,670 
4,670 

4,010 
4,200 
6,320 
7,820 
6,020 

7,220 
6,320 
6,020 
6,020 
5,730 

7,520 
10,500 
9,020 
0,020 
8,720 

7,220 
6,020 
6,730 
5,150 
6,320 
0,920 


6,320 
6,730 
6,150 
4,200 
4,010 

8,480 
8,360 
3,990 
1,760 
2,400 

2,180 
2,400 
1,060 
1,900 
1,560 

1,140 
1,390 
1,300 
1,390 
1,320 

1,180 
1,110 
616 
1,320 
1,300 

1,180 
1,110 
1,180 
1,110 
664 


990 
752 
734 
632 
825 

743 
608 
036 
770 
1,390 

990 
035 
825 
770 
1,110 

090 
035 


770 
1,110 
1,050 
1,060 

935 


880 
880 
990 
880 
825 


770 
734 


1,240 

1,110 
1,110 
1,180 
1,180 
1,320 

086 
1,320 
1,390 
1,390 
1,240 

1,240 
1,110 
935 
1,180 
1,110 

1,180 
1,240 
1,240 
1,240 
035 

1,390 
1,820 
1,390 
1,320 
1,320 
1,110 


036 
1,820 
1,300 
1,560 
1,320 

1,320 
1,390 
1,180 
1,390 
1,320 

1,180 
1,110 
1.110 
1,060 


1,480 
1,480 
1,390 
1,560 
1,320 

1,060 
770 
1,390 
1,110 
1,110 

1,110 
1,240 
1,240 
734 
1,240 


1,180 
1,470 
1,320 
1,180 
1,110 


1,110 

990 

1,060 

1,180 

1,390 
1,320 
1,180 
2,150 
2,370 

2,040 
1,740 
1,180 
1,050 


1,110 
040 
1,050 
2,150 
4,420 

4,420 
4,140 
3,460 
2,960 
2,370 
2,260 


2,160 
2,150 
2,160 
2,150 
1,940 

1,740 
1,740 
6,200 
6,4^ 
6,870 

6,000 
4,140 
8,860 
3,590 
4,140 

4,140 
3,860 
3,500 
3,080 
2,720 

2,840 
2,600 
2,260 
3,040 
2,150 

1,040 
1,740 
1,660 
1,390 
1,560 


1,660 
J,  390 
2,840 
3,330 
3,880 

8,060 
3,590 
3,590 
2,840 
2,600 

2,370 
2,160 
1,040 
1,740 
1,660 

1,660 
1,390 
1,390 
1,740 
1,040 

2,370 
2,160 
2,160 
1,740 
1,390 

1,390 
1,390 
1,560 
1,660 
1,660 
1,740 


KoTE.— Daflv  dischan^  determined  from  two  fairly  well  defined  rating  curves,  one  applicable  Apr.  6 
to  Jane  16,  ana  the  other  June  17  to  Dee.  31,  the  latter  based  on  measurements  made  during  the  ezistenoe 
ofalogjaiii. 

Monthly  discharge  of  Hudson  River  at  Thurmany  N.  Y.,for  1912. 

[Drainage  area,  1,550  square  mUes.] 


Discharge  in  second-feet. 

Run-ofl 

drainage 
area). 

lionth. 

Minimum. 

liean. 

Per 

square 
mile. 

Aocu* 
racy. 

J«nm 

1,700 
1,500 
1800 
0,880 
6,870 

1800 
8,000 
2,100 

1.10 
.908 
.839 
6.87 
4.11 
1.44 
.677 
.748 
.787 
1.10 
1.94 
1.36 

1.27 

1.04 

.07 

7.11 

4.74 

1.61 

.67 

.86 

.88 

1.34 

2.16 

1.56 

C. 

Febnuffy 

C. 

ifwrA 

c. 

AptiL 

15,900 
10,500 
0,320 
1,390 
1,390 
1,560 
4,420 
6,470 
3.600 

1,660 

3610 

616 

008 

734 

770 

664 

1,890 

1,890 

B. 

11^.::::::: :...:.:::.: 

B. 

Jm» " 

B. 

July 

B. 

B. 

September 

B. 

Octobff 

B. 

KoTwnber 

B. 

Dfemlt)er. . 

B. 

The  year. . 

15,900 

608 

2,750 

1.77 

24.21 

Nan.— Discbarge  Jan.  1  to  Apr.  6  estimated  from  the  combined  discharge  of  Schroon  River  and  Hudson 
Biver  at  North  Creek,  consldezmg  the  probable  Inflow  between  North  Creek  and  Thurman. 
Mean  dbdiazga  Apr.  1  to  6  estimated  3^10  aecood-feet. 
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HUDSON   BIYEB   AT    COBINTH,    N.   T. 

Location. — One-half  mile  upetaream  from  highway  bridge  crossing  the  Hudflon  at 
Corinth  and  one-half  mile  north  of  the  Corinth  post  office,  at  the  mouth  of  the 
second  brook,  upstream,  tributary  to  the  Hudson  from  the  right;  5  miles  by 
river  below  the  village  of  Luzerne  and  1^  miles  above  the  dam  of  the  Interna- 
tional Paper  Co.  at  Palmer  Falls. 

Beoorda  ayailable.— June  1, 1904,  to  December  31,  1912. 

Drainage  area. — 2,760  square  miles. * 

Gage. — Vertical  staff  bolted  to  the  left-hand  abutment  on  the  downstream  side  of 
the  highway  bridge  over  the  brook.  The  gage  is  about  25  feet  from  low-water 
line  in  Hucbon  River,  but  as  there  is  practically  no  slope  to  the  tributary  stream 
low-water  [readings  can  be  considered  fair.  The  zero  of  the  gage,  unchanged 
since  established,  is  at  the  same  elevation  as  the  crest  of  the  Palmer  Falls  dams, 
which  is  assumed  as  100  feet. 

Channel. — Permanent;  composed  of  coarse  gravel  and  bowlders;  fairly  straight  for 
upward  of  2  miles  above  the  gage,  and  current  sluggish.  The  river  begins  to 
bend  to  the  left  almost  at  the  gage  and  in  the  next  1,000  feet  turns  nearly  90^, 
then  flows  straight  for  200  or  300  feet  to  the  head  of  a  rocky  reef,  which  is  practi- 
cally a  control  for  the  gage.  In  the  1,000  feet  between  the  point  of  control  and 
the  three-span  steel  highway  bridge  that  crosses  the  Hudson  at  this  point  the 
river  falls  3  or  4  feet. 

Diaoharge  measurements. — ^At  low  and  medium  stages  made  from  a  boat  or  by 
wading  just  above  the  point  of  control  and  about  1,100  feet  downstream  from 
the  gage;  at  high  stages  from  the  upstream  side  of  the  highway  bridge.  None 
made  during  1912. 

Winter  flow. — Ice  forms  in  the  river  to  a  thickness  of  2  or  3  feet  in  the  vicinity  of 
the  gage  and  down  to  within  500  feet  of  the  control.  In  a  section  at  the  control, 
however,  the  river  is  usually  open  and  it  is  believed  that  there  ia  no  very  marked 
effect  from  ice. 

Artificial  control.— The  low-water  flow  is  modified  by  release  of  stored  water  from 
Indian  Lake  and  to  some  extent  by  release  of  water  from  other  small  ponds  on 
the  upper  Hudson.  The  only  dam  on  the  main  stream  above  the  station  is  that 
which  furnishes  power  to  a  paper  mill  at  Luzerne,  5  miles  above.  Below  the 
bridge  and  on  the  left-hand  side  of  the  stream  is  a  low  dam  built  in  November, 
1905,  by  the  Corinth  Electric  Power  Co.,  to  divert  water  to  a  small  electric  plant 
which  furnishes  light  and  power  for  the  villages  of  Corinth  and  Palmer  Falls. 
In  September,  1909,  a  temporary  brush  dam  was  built  at  this  point  by  the  same 
company.  The  dam  of  the  International  Ps^r  Cd.  is  about  one-half  mile  farther 
downstream.    Neither  dam  affects  the  records  at  the  gage. 

Point  of  zero  flow. — Soundings  near  the  point  of  control  indicate  that  there  would 
be  no  flow  past  the  gage  if  the  water  fell  below  123  feet  on  the  gage. 

Accuracy. — Conditions  are  not  entirely  favorable  for  accurate  determination  of  flow. 
During  the  greater  part  of  the  time  log  jams  rest  against  the  two  bridge  piers  and 
often  extend  upstream  above  the  point  of  control,  causing  back  water  at  the  gage. 
Construction  work  on  the  temporary  brush  dam  in  the  fall  of  1909  may  have 
produced  a  slight  effect  at  the  gage.  The  discharge  curve  has  been  developed 
from  measurements  made  by  engineers  of  the  United  States  Geological  Survey 
and  probably  represents  the  discharge  at  the  station  fairly  well  for  conditions 
unaffected  by  log  jams  or  ice. 

Cooperation. — Gage  installed  and  gage  heights  furnished  by  the  International 
Paper  Co. 

1  The  figure  formerly  published  was  2,728  square  miles,  but  the  new  figure  is  probably  more  nearly 
correct. 
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Daily  gage  height,  in  feet,  of  Hvdson  River  at  Corinth,  N,  Y.,for  1912. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

127.4 

127.2 

126.95 

126.85 

126.7 

126.55 
126.8 
126.35 
126.0 
126.66 

126.45 

126.2 

126.2 

126.1 

126.06 

126.06 
126.0 
126.0 
126.4 
126.45 

126.85 
126.35 
126.35 
126.25 
126.2 

126.15 
126.15 
126.15 
126.2 
126.2 
126.15 

126.15 
126.2 
126.8 
126.25 
126.25 

126.26 
126.2 
126.25 
126.15 
126.15 

126.1 

126.1 

126.1 

126.05 

126.05 

126.06 
126.0 
126.0 
126.0 
126.05 

126.0 

136.05 

126.1 

126.15 

126.2 

126.2 
126.2 
126.15 
126.1 

126.1 

136.1 

126.05 

126.1 

126.05 

126.05 
126.05 
126.0 
126.05 
126.0 

126.06 

126.05 

126.06 

126.1 

126.15 

126.05 
127.8 
127.5 
127.7 
127.9 

127  9 
127.7 
127.6 
127.4 
127.8 

127.0 

126.9 

128.75 

127.1 

128.1 

128.4 

m.2 

120. 4 
129.3 
129.2 
12».8 

180.0 
181.4 
132.7 
132.5 
131.8 

131.1 
130.8 
130.9 
129.7 
129.8 

180.7 
132.3 
132.9 
133.1 
132.8 

18^0 
131.5 
131.8 
132.1 
131.5 

180.8 
130.1 
130.2 
129.9 
120. 7 

12».0 
12S.8 
128.2 
127.9 
128.5 

127.9 
128.2 
127.8 
128.1 
127.7 

127.6 
127.3 
127.7 
128.2 
128.2 

128.4 
12S.5 
123.9 
128.7 
128.5 

129.1 
130.1 
130.2 
120.8 
129.8 

120.2 
128.9 
128.4 
128.1 
13S.3 
128.0 

128.4 
12S.0 
127.8 
127.5 
127.3 

127.1 

136.9 

126.75 

126.5 

126.35 

126.4 

126.3 

126.25 

126.2 

126.0 

125.9 

125.85 

125.05 

125.95 

125.9 

125.8 
125.75 
125.6 
125.55 
125.75 

125.75 

125.7 

125.65 

125.0 

125.5 

126.45 

126.4 

125.4 

125.4 

125.4 

125.4 
125.4 
125.4 
125.4 
126.0 

125.55 

125.46 

125.4 

125.5 

125.65 

125.55 
125.5 
125.45 
125.45 
125.4 

125.45 
125.65 
125.6 
125.0 
125.66 

125.5 
135.4 
125.4 
125.4 
125.4 
125.4 

125.4 
125.4 
125.4 
125.45 
125.55 

125.55 

125.55 

125.7 

125.55 

125.6 

125.65 
125.65 
125.65 
125.65 
125.65 

125.66 
125.65 
125.55 
125.6 
125.55 

125.65 

125.6 

125.6 

125.65 

125.6 

125.6 
125.65 
123.6 
125.7 
125.65 
125.6 

125.55 
125.5 
125.6 
125.8 
125.8 

125.8 

125.76 

125.7 

125.75 

125.7 

126.65 
125.6 
125.6 
125.55 
125.56 

126.8 

125.95 

125.9 

126.0 

126.1 

125.9 

125.75 

125.7 

125.75 

125.8 

126.1 
126.2 
126.1 
125.9 
125.8 

125.85 
125.9 
125.95 
125.9 
125.76 

126.65 
125.6 
125.65 
125.6 
125.6 

126.7 
125.75 
125.9 
126.0 
126.2 

126.3 
126.1 
125.9 
125.8 
125.75 

125.8 

125.85 

125.9 

127.2 

128.6 

120.1 
128.9 
129.5 
12S.0 
127.6 
127.2 

126.9 
126.85 
126.95 
126.8 
126.65 

126.5 
136.5 
128.8 
129.7 
120.7 

129.2 
128.8 
123.3 
123.1 
128.2 

128.1 
127.9 
127.7 
127.4 
127.2 

127.1 
127.0 
136.85 

126.2 

2 

126.25 

3 

127.7 

4 

127.4 

5 

127.4 

6 

127.3 

7 

127.4 

8 

127.4 

9 

127.1 

10 

127.7 

11 

127.5 

12 

127.2 

13 

126.6 

14 

126.6 

15 

126  fS 

16 

126.55 

17 

12G.4 

18 

120.35 

19     

126.6 

20 

126.1 

21 

126.2 

22 

126.45 

23 

laA.O.'i 

24     

126.6512A.iU 

25 

126.8 

126.7 
126.65 
126.55 

126.35 

2S 

126.3 

27 

126.3 

28 

126.3 

20     

126. 35  laS.  2R 

30 

126.3 

126.3 

31 

126.6 

NoTB.— Oage  heiglkta  probably  affected  by  backwater  at  high  staees  from  the  dam  which  Is  being 
OQfDBtracted  below  the  itatkn.    This  effect  la  more  marked  during  the  lut  montha  of  the  year. 

Daily  discharge,  in  secondrfeet,  of  Hvdson  River  at  Corinth,  N.  Y.,for  1912, 


Day. 


Jan.  I  Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1. 
2. 
3. 
4. 

5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

2L. 
23. 
28. 
24. 
25. 

26. 
27 
28 
20 
30 
31 


6,800 
6,070 
5,140 
4,770 
4,340 

8,740 
2,980 
8,120 
8,900 
4,170 

8,420 
2,710 
2,710 
2,460 
2,340 

2,340 
2,230 
2,230 
8,270 
3,420 

8,120 
8,120 
8,130 
2,840 
2,710 

2,580 
2,680 
2,680 
2,710 
2,710 
2,580 


2,580 
2,710 
2,980 
2,840 
2,840 

2,840 

2,  no 

2,840 
2,580 
2,580 

2,460 
2,460 
2,460 
2,840 
2,340 

2,340 
2,230 
2.230 
2,230 
2,340 

2,230 
2,340 
2,460 
2,580 
2,710 

2,710 
2,710 
2,580 
2,460 


2,460 
2,460 
2,340 
2,460 
2,840 

2,340 
2,340 
2,230 
2,340 
2,230 

2,340 
2,340 
2,340 
2,460 
2,680 

5,140 
6,460 
7,270 
8,100 
8,970 

8,970 
8,100 
7,270 
6,860 
6,460 

5,820 
4,950 
4,420 
5,000 
9,850 
11,200 


14,900 
15,900 
15,400 
14,900 
15,400 

18,800 
25,900 
32,700 
31,600 
28,000 

24,300 
20,300 
18,300 
17,300 
17,800 

22,300 
30,600 
33,800 
34,800 
33,200 

20,000 
26,400 
28,000 
29,500 
26,400 

22,800 
19,300 
19,800 
18,300 
17,300 


14,000 
13,000 
10,300 
8,970 
11,700 

8,970 
10,300 
8,530 
9,850 
8,100 

7,680 
6,460 
8,100 
10,300 
10,300 

11,200 
11,700 
13,500 
12,600 
11,700 

14,400 
19,300 
19,800 
17,800 
17,800 

14,900 
13,500 
11,200 
9,850 
10,800 
12,100 


11,200 
9,410 
8,530 
7,270 
6,460 

5,600 
4,950 
4,420 
8,580 
3,120 

8,270 
2,980 
2,840 
2,710 
2,230 

2,010 
1,910 
2,120 
2,120 
2,010 

1,810 
1,720 
1,440 
1,360 
1,720 

1,720 
1,620 
1,530 
1,440 
1,270 


1,190 
1,110 
1110 
1,110 
1,110 

1, 

1,110 
1,110 
1,110 
1,110 
1,440 

1, 

1; 

1,360 
1,100 
1,110 
1,270 
1,360 

1, 
1, 
1, 

}; 

1,360 
1,270 
1,190 
1,100 
1,110 

1, 
1, 
1, 
1, 
1, 

1,100 
1,360 
1,440 
1,440 
1,360 

1, 

1: 

1, 
1, 

1,270 
1,110 
1,110 
1,110 
1,110 
1,110 

1, 
1, 
1, 
1, 
1, 
1, 

,110 
,110 
,110 
,100 
,360 

,860 
,360 
,620 
,360 
,440 

,530 
,530 
,530 
,530 
,530 

,530 
,530 
,360 
,440 


,360 
,440 
,440 
,530 
,440 

,440 
,530 
,440 
,620 
,530 
,440 


1,360 
1,270 
1,440 
1,810 
1,810 

1,810 
1,720 
1,620 
1,720 
1,620 

1,530 
1,440 
1,440 
1,360 
1,360 

1,810 
2,120 
2,010 
2,230 
2,460 

2,010 
1,720 
1,630 
1,720 
1,810 

2,460 
2,710 
2,460 
2,010 
1,810 


1,910 
2,010 
2,120 
2,020 
1,720 

1,630 
1,440 
1,530 
1,440 
1,440 

1,620 
1,720 
2,010 
2,230 
2,710 

2,710 
2,460 
2,010 
1,810 
1,720 

1,810 
1,910 
2,010 
6,070 
12,100 

14,000 
13,500 
11,700 
9,410 
7,680 
6,070 


4,950 
4,770 
5,140 
4,500 
4,070 

8,580 
3,580 
13,000 
18,300 
18,300 

14,000 
13,000 
10,800 
0,850 
10,300 

0,850 
8,970 
8,100 
6,860 
6,070 

5,600 
5,320 
4,770 
4,070 
4,500 

4,240 
4,070 
3,740 
3,120 
2,080 


2,7«) 
2,840 
8,100 
6,860 
6,860 

6,460 
6,860 
6,860 
5,690 
8,100 

7,270 
6,070 
3,000 
3,000 
3,580 

8,740 
3,270 
3,120 
3,000 
2,460 

2,710 
3,420 
5,140 
3,740 
8,120 

2,980 
2,980 
2,980 
2,840 
2,9S0 
3,900 
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MonHUy  discharge  of  Hudson  River  at  Corinth,  N.  Y.,/or  191  f. 
[Drainage  ana,  2,760  square  miles.] 


lionth. 


Diacharge  in  seoond-feet. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


Run-off 
(depth  in 
Inches  on 


Accu- 
racy. 


January.... 
February. . 

Mardi 

AprU 

Miy 

June 

July 

August 

September. 
October. . . . 
November. 
December.. 


The  year. 


6,860 
3,980 

ii,aoo 

84,800 

19,800 

11,900 

1,440 

1,690 

9,710 

14,000 

18,300 

8,100 


2,230 
3,230 
2,230 
14,900 
6,460 
1,2T0 
1,110 
1,110 
1,370 
1,440 
2,960 
2,460 


8,320 
2,&40 
4,860 
23,400 
11,900 
3,480 
1,210 
1,420 
1,810 
4,010 
7,390 
4,490 


1.21 
.921 
1.76 
8.48 
4.31 
1.26 
.438 
.614 
.656 
1.45 
2.68 
1.63 


34,800 


1,110 


5,820 


2.11 


1.40 

.99 

2.03 

9.46 

4.97 

1.41 

.50 

.59 

.78 

1.67 

2.99 

1.88 


28.62 


HUDSON   BIVEB  AT   SPIER   FALLS,    N.   Y. 

Location. — On  the  river  road,  half  a  mile  below  the  Spier  Falls  dam,  about  11} 
miles  below  the  mouth  of  Sacandaga  River.  This  station  is  meet  easily  accessible 
from  Glens  Falls,  N.  Y.,  a  distance  of  11  miles.    (See  PI.  Ill,  B,) 

Becorda  available. — October  6  to  December  31,  1912. 

Drainag^e  area. — 2,800  square  miles  (from  United  States  Greological  Survey  topo- 
graphic sheets). 

Gage. — Recording  hydrograph  and  auxiliary  sloping  staff  gage.  The  automatic  gage 
is  in  a  brick  shelter  5  feet  square  inside  dimensions.  Underneath  the  shelter  is 
a  brick  well  3}  feet  square,  21  feet  deep.  This  well  is  connected  with  the  river 
by  a  4-inch  cast-iron  water  pipe  78  feet  long.  A  shear  gate  valve  is  set  at  the 
inner  end  of  the  pipe  for  use  in  cleaning  the  well  when  necessary.  The  outer 
end  is  fastened  firmly  in  a  concrete  anchorage  and  is  submerged  at  all  stages. 
Inside  the  well  is  a  hook  gage  used  for  setting  the  automatic  ga^e.  The  sloping 
staff  gage  is  mounted  on  small  concrete  piers  10  feet  upstream  from  the  shelter. 

Channel. — Coarse  gravel  and  bowlders. 

Discharge  meaaurements.— Made  from  a  cable  and  car  located  about  1,000  feet 
downstream  from  the  automatic  gage.  The  cable  is  of  450  feet  span,  supported 
on  the  left  bank  by  a  pulley  hung  from  a  frame  about  4  feet  high;  on  the  right 
bank  by  a  pulley  hung  from  a  frame  about  20  feet  high. 

Winter  flow. — Ice  prevails  during  extremely  cold  weather.  It  is  not  known  how 
much  this  will  affect  the  relation  between  gage  height  and  dischaige.  Efforts 
will  be  made  to  obtain  frequent  discharge  measurements. 

Artificial  controL — Control  at  the  Spier  Falls  dam  is  indicated  by  the  hydrograph. 

Accuracy. — Very  consistent  meter  measurements  have  been  nuule  covering  the 
range  of  gage  heights  for  1912  and  the  record  is  excellent. 

Cooperation. — Station  maintained  in  cooperation  with  the  Adirondack  Electric 
Power  Corporation,  the  International  Paper  Co.,  the  Union  Bag  A  Paper  Co., 
and  the  Finch,  Pruyn  Paper  Co. 
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Disdutrge  measurements  of  Hudson  River  at  Spier  Falls,  N.  Y.,  in  1912. 


Date. 

HydrognplMr. 

heJ^t. 

Dis- 
cbarge. 

Date. 

Hydrogcapher. 

hel^t. 

Di9- 

charge. 

Sept.  16a 
Oct.  31 

C.C.CoTert 

Fm. 

-a  06 

4.86 

4.86 
4.73 
4.60 

^-^7 

6,320 

6,330 

6,030 

4,360 

Nov.    2 
16 
16 
20 
30 

C.S.DeOolyBr 

7.  ^,  Mftthi^nr... 

Feet, 
4.58 
6.96 
6.01 
3.97 
3.90 

Sec.-fi. 
4.660 

C.B.  DeQolyer 

do 

do 

do 

8,400 

Nov.    1 
1 

do 

do 

do 

8,710 
3,370 
3,L50 

•  Made  by  wading  in  taihaoe  of  power  plant.    Plant  shut  down. 

Daily  gage  height^  in  feet,  and  discharge,  in  seoond-feet,  of  Hudson  River  at  Spier  FaUs, 

N.   Y.JorlBlS. 

[Qeo.  E.  Flileld,  obaenrer.] 


October. 

November. 

December. 

Day. 

October. 

November. 

December. 

Day. 

heigSl 

Dis- 
charge. 

he^ 

Di»- 
charge. 

betglTt 

Dis- 
Charge 

helgPt. 

Dis- 
charge. 

he^^ 

Dis- 
charge. 

hei^t. 

Dis- 
chaige. 

1 

4.41 
4.39 
4.47 
4.33 
4.17 

4.04 
4.18 
6.55 
7.47 
7.66 

7.13 
6.67 
6.07 
6.84 
5.90 

4.280 
4,240 
4420 
4,110 
3,770 

8,610 
3,790 
10,400 
13,800 
14,100 

12,600 
10,600 
8,840 
8,130 
8,310 

3.61 
3.76 
6.27 
6wl6 
6.16 

6.08 
6.09 
6.11 
6.82 
6.30 

5.16 
4.85 
4.23 
4.07 
4.04 

2,710 
2,960 
6,450 
9090 
0,120 

8,710 
8900 
8960 
8,070 
6,530 

6,320 
3890 
3,570 
3,610 

16..... 

17 

18 

19 

20 

21 

22 

23 

26"!!." 

26..... 

27 

28 

29 

30 

31 

8.69 
8.43 
3.35 
3.33 
1.75 

8.17 
2.76 
2.71 
4.43 
6.27 

6.71 
6.49 
6.10 
6.64 
6.14 
4.71 

2,670 

2,200 

2,220 

514 

1,960 
1  400 
1340 
4,330 
9;480 

11,000 
10,300 
8,930 
7,530 
6,090 
4;  980 

6.85 
5.59 
5.35 
5.06 
4.84 

4.76 
4.47 
4.46 
4.26 
4.87 

4.34 
4.14 
4.06 
3.91 
8.75 

8,160 
7,380 
6,680 
5,870 
5,300 

6,100 
4420 
4,400 
8,960 
4,190 

4,130 
3,710 
3,550 
3,2G0 
2,960 

4.00 
3.91 
3.82 
4.15 
4.71 

4.86 
4.62 
4.39 
4.14 
3.81 

8.82 
3.72 
8.74 
3.52 
3.72 
4.10 

3,610 
3260 
3,090 
3,730 
4,980 

5,350 
4,770 
4,340 
3,710 
3,070 

3,090 
2,910 
2,940 
2,550 
2,910 
3,630 

2 

8 

4 

5 

6 

7 

8-.... 

9 

10 

11 

12 

13 

14 

W 

3.36 
2.71 
2.80 
2.66 

^76 
3.03 
3.14 
3.40 
8.47 

1,670 
1,170 

1,390 
1,760 
1,920 
2,'490 
2,460 

NoTB.— Mean  daily  gage  hei|dit  obtained  by  averaging  hourly  readings  for  each  24-hour  period.    Dla^ 
efaarge  determined  tnm  a  weU-oeflned  rating  curve. 

Monthly  discharge  of  Huds<m  River  at  Spier  Falls,  N.  Y. ,  for  191 1. 
[Drainage  area,  2,800  square  miles.] 


• 

Discharge  in  second-feet. 

Run-off 
(depth  in 
inches  on 

drainage 
area). 

Montli. 

mtiitwiitn, 

Mean. 

Per 
square 
mUe. 

Accu- 
racy. 

October  7-^1 

11,000 
14,100 
9,120 

514 
2,960 
2,710 

3,750 
6,260 
4,900 

1.34 
2.24 
1.75 

1.26 
2.50 
2.02 

A 

November 

X 

Pemm^n" 

A 

HUDSON   BIYEB  AT  MEGHANICYILLE,    N.   T. 

Ifocation.— At  the  Duncan  dam  of  the  West  Viiginia  Pulp  &  Paper  Co.,  in  the  village 
of  Mechanicvllle,  about  3,700  feet  above  the  mouth  of  Anthony  Kill  (coming  in 
from  the  right),  1}  miles  below  the  mouth  of  Hoosic  River  (coining  in  from  the 
left),  and  about  19  miles  above  the  mouth  of  the  Mohawk  River,  which  enters  from 
the  rig^t  at  Gohoe8. 
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Becords  available.— 1892  to  1912.  Data  also  in  annual  reports  of  the  State  engi- 
neer and  surveyor  of  New  York,  of  the  State  Water  Supply  GommisBion  of  New 
York,  and  (for  1911)  the  first  annual  report  of  the  State  of  New  York  Gonservar 
tion  Commission.  The  records  which  have  been  kept  at  this  station  are  among 
the  longest  in  the  State.  They  have  been  used  as  basic  data  in  all  studies  of  storage 
problems  on  the  upper  Hudson. 

Drainage  area. — 1,500  square  miles. 

Oage. — Recording  gage  installed  at  the  dam  in  the  summer  of  1910  for  the  purpose 
of  obtaining  a  more  accurate  register  of  the  daily  flow  over  the  crest  of  the  dam; 
.  previous  to  1910  two  gage  readings  daily  on  the  crest  of  the  dam. 

Diaoharge  meaaurements. — Determinations  of  discharge  for  periods  previous  to 
the  summer  of  1910  computed  by  using  two  daily  gage  readings  on  the  crest  of  the 
dam  and  continuous  record  of  the  run  of  the  wheels  in  the  adjoining  paper  mill. 
In  1904  the  dam  was  raised  and  a  concrete  crest  and  apron  were  added,  so  that  it 
now  has  a  rounded  or  ogee  section.  A  discharge  curve  has  been  calculated  by 
means  of  coefficients  derived  from  the  United  States  Geological  Survey  experi- 
ments on  dams  of  ogee  section. 

Accuracy  .^Records  at  this  station  are  very  carefully  made  and  may  be  considered 
good  for  this  type  of  station.  In  using  these  records  it  should  be  remembered  that 
water  is  diverted  past  this  station  in  the  Champlain  Canal. 

BiyerBiozia. — ^Water  is  diverted  past  this  station  through  the  Champlain  Canal.  No 
correction  has  been  made  for  this  diversion.  During  1912  the  canal  was  in 
operation  from  about  May  5  to  Dec.  1.    See  Water  Supply  Paper  281,  page  193. 

Cooperation.— Records  are  computed  and  furnished  by  Mr.  R.  P.  Bloss,  engineer  of 
the  West  Viiginia  Pulp  &  Paper  Co. 

Daily  discharge,  in  seoond-feetf  of  Hudson  River  at  MechanicvilUy  N.  Y.,/or  191ft, 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept 


Oct. 


Nov. 


Deo. 


1. 
2. 

3. 

4. 
6 

0. 

7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29, 
30. 
31. 


9,078 
8,404 
7,579 
6,186 
6,927 

4,177 
03,880 
5,390 
4,771 
4,362 

4,921 
4,971 
4,072 
a5,178 
3,978 

3,590 
3,965 
2,513 
3,243 
4,069 

a5,725 
5,975 
4,445 
4,116 
3,955 

3,931 
3,297 
a5,264 
3,447 
4,228 
2,808 


4,206 
4,206 
3,901 
01,268 
3,039 

3,460 
3,990 
3,351 
3,397 
3,166 

03,929 
2,138 
8,655 
3,357 
2,626 

2,642 

2,500 
0600 
1,491 
3,306 

4,606 
3,534 
2,786 
4,378 
04,400 

4,842 
6,420 
4,412 
4,019 


3,306 
3,706 
»6,167 
2,250 
3,483 

3,090 
2,318 
2,323 
3,906 
o6,327 

3,742 
3,783 
16,944 
10,493 
9,334 

28,889 
al7,200 
16,991 
16,608 
12,466 

15,325 
12,804 
11,067 
o9,584 
10,664 

8,222 
7,370 
7,446 
16,632 
22,017 
017,690 


21,866 
22,671 
22,664 
20,260 
19,403 

24,396 
030,260 
47,276 
41,415 
36,762 

30,701 
26,713 
22,650 
021,900 
21,780 

24,020 
31,082 
34,767 
37,401 
36,043 

031,820 
28,681 
25,246 
31,340 
29,936 

26,071 
21,826 
020,800 
20,683 
20,044 


16,888 
15,406 
13,230 
12,384 
0  9,312 

12,876 
10,963 
12,243 
9,773 
11,424 

8,674 
09,854 
9,121 
9,459 
11,178 

10,638 
11,956 
12,586 
ol2,482 
12,612 

12,606 
17,343 
19,915 
18,484 
17,326 

(16,676 
14,645 
11,974 
9,862 
14,476 
14,484 


14,992 
013,171 
16,667 
11,344 
9,662 

6,962 

8,479 

7,644 

o6,289 


6,141 
4,908 
4,763 
4,686 
4,026 

o3,189 
4,446 
3,383 
3,212 
4,077 

3,425 
2,707 
02,720 
2,442 
8,270 

2,162 
1,734 
1,729 
1,612 
02,300 


2,463 

1,666 

1,177 

760 

931 

1,667 
01,016 
1,826 
1,350 
1,412 

1,095 
1,440 
1,369 
0687 
827 

2,173 
1,350 
1,265 
1,305 
1,723 

ol,006 
1,209 
1,164 
1,136 
1,180 

1,188 
1,173 
0906 
1,291 
1,172 
1,001 


1,168 
1,102 
1,144 
O960 
1,124 

978 
1,420 

026 
1,082 
1,396 

0834 
1,337 
2,030 
1,431 
1,399 

1,411 
1,407 
«677 
1,381 
1,961 

1,403 
1,323 
1,188 
1,607 
O810 

1,286 
1,636 
1,211 
1,172 
1,291 
1,372 


O007 
1,428 
1,178 
1,239 
1,092 

1,764 
1,414 
O920 
2,040 
2,366 

1,689 
1,509 
1,216 
1,296 
0849 

3,208 
4,329 
8,603 
8,784 
8,986 

4,289 
o3,465 
4,266 
3,726 
8,443 

2,416 
2,516 
8,453 
03,026 
4,190 


8,074 
2,948 
2,307 
2,462 
3,141 

ol,636 
2,474 
2,369 
1,801 
8,818 

1,667 
2,533 
02,630 
2,843 
8,490 

8,078 
8,233 
3,160 
8,078 
a748 

3,831 
3,066 
3,230 
37,618 
10,496 


o26,699 
16,089 
13,402 
10,646 
10,184 


9,357 
8,619 
06,880 
9,284 
6,909 

7,221 

7,446 
21,688 
20,173 
17,665 

17,625 
16,374 
13,268 
10,776 
10,968 

13,683 
012,627 

12,627 
9,931 
0,254 

0|296 
0,000 
8,378 
•6,617 
9,771 

0,067 
0,096 
7,107 
6,704 
6,341 


08,861 
7,316 
8,285 
10,337 
10, 9U 

11,0SS 
11,434 
0  8,247 
11,111 
11,566 

11,405 
11,183 
9,053 
8,873 
06,073 

8,472 
6,804 
6,1M 
7,254 
8,057 

9,396 
08,367 

9,686 
11,215 

6,943 

7,366 
6,453 
6,863 

a  7, 133 
9,133 

10,347 


o Sunday. 
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MarUhly  difcharge  of  Hudson  River  at  MethaniemUe,  JV.  T.,for  191t. 
[Drainage  area,  4 ,£00  square  miles.] 


Month. 


Drainage,  In  seoond-feet. 


Maximum. 


Minimum. 


Mean. 


Per 
sfiuare 
mUe. 


Run-oil 
(depth  in 
locneson 
drainage 
area). 


January... 
February.. 
ICarch 

^- 

June. 

July 

Angust 

September. 
October..., 
November., 
I>ecember.. 


The  year. 


0,078 
6,420 


47,276 

10,015 

16,667 

2,463 

2,030 

4,320 

32,236 

21,688 

11,666 


2,613 

600 

2,250 

10,403 

0,121 

1,612 

760 

677 

840 

748 

6,341 

2,861 


4,760 

3,400 

10,000 

27,600 

12,000 

6,640 

1,310 

1,270 

2,500 

6,030 

10,800 

8,640 


1.06 

.756 

X22 

6.13 

2.87 

1.23 

.201 

.282 

.663 

1.64 

2.40 

1.02 


47,276 


600 


7,060 


1.77 


1.22 

.82 

2.56 

6.84 

8.31 

1.37 

.34 

.33 

.62 

1.78 

2.68 

2.21 


24.06 


CEDAB  BIYEB   NEAB   INDIAN   LAKE,    N.   Y. 

lioeation. — ^At  the  steel  highway  bridge  about  2  miles  west  of  Indian  Lake  village, 
on  the  road  leading  to  Blue  Mountain  Lake,  about  12  miles  by  river  above  its 
confluence  with  the  Hudson,  8  miles  by  river  above  the  mouth  of  Rock  River 
(tributary  from  the  left)  and  10  miles  by  river  below  Cedar  River  Flow  (Wakely 
dam). 

R«cordB  available.— July  15,  1911,  to  December  31,  1912.  Published  also  in  first 
annual  report  of  State  of  New  York  Conservation  Commission. 

I>rainage  area. — 85  square  miles. 

Gag^e. — Standard  chain  and  weight. 

CThaimel. — Coarse  gravel  and  small  bowlders,  fairly  permanent.  Low-water  control 
is  gravel  rift  about  200  feet  below  the  bridge. 

Stora^. — ^The  basin  contains  many  lakes  and  swamps  affording  favorable  sites  for 
storage  reservoirs  which  would  be  influential  in  regulating  the  dischaige  of  Hudson 
River.  Those  that  are  important  are  Cedar  Lakes  and  Cedar  River  Flow.  Cedar 
River  Flow  is  controlled  by  a  lumberman's  dam  and  is  used  principally  during 
the  logging  season. 

Accuracy. — Discharge  rating  curve  fairly  well  defined. 

Discharge  measuremenU  of  Cedar  River  near  Indian  Lake,  N.  Y*.,  in  1912. 


Date. 

Hydrographer. 

height. 

Db- 
charge. 

Mar.  lla 

Frank  w«her 

Feet. 
4.4L 
2.86 

See.-ft, 
60.5 

7im6  24 

n,  n.  O^ifl^M , 

64.2 

•  Under  complete  ice  cover. 
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Daily  gage  height^  in/eet,  of  Cedar  River  near  Indian  Lake^  N.  Y.,/or  191t, 
[Cbaimoy  Hill,  obaerver.] 


Day. 

liar. 

Apr. 

May. 

June. 

July. 

Aug. 

8ept. 

Oct 

Not. 

Dec 

1 

6.4 
7.1 
6.8 
6.4 
6.25 

6.9 
9.7 
10.15 
8.96 
8.0 

6.6 

6.25 

5.6 

6.16 

6.1 

9.65 
9.65 
7.4 

7.05 
6.1 

6.76 
6.3 
10.16 
4.85 
4.25 

4.4 

4.45 

9.16 

4.1 

3.85 

9.85 
3.85 
4.85 
10.05 
6.35 

6.46 
6.35 
8.66 
3.46 
8.66 

8.46 
8.66 
8.6 
9.66 
S.8 

8.6 
4.36 
6.46 
6.65 
6.96 

6.06 
6.46 
6.96 
9.0 
6.0 

4.66 
4.25 
4.25 
4.0 
5.66 
5.15 

4.85 

4.15 

3.4 

3.96 

4.0 

3.8 

3.76 

2.9 

3.96 

3.0 

4.3 
4.0 
3.9 
3.76 
3.0 

X96 
2.85 
2.9 
2.85 
2.86 

2.96 
2.86 
2.8 
X8 
X82 

2.78 

2.76 

2.7 

2.66 

2.6 

2.6 
2.6 
2.6 
2.6 
2.66 

2.8 
2.7 
2.65 
X6 
2.6 

2.66 
2.66 
2.66 
3.9 
3.6 

1? 

2L6 
8.0 
2.6 

8.8 
8.2 

i:? 

2.6 

2.6 
2.6 
2.6 
2.6 
2.6 
2.6 

2.6 

X6 

2.9 

X96 

2.8 

2.8 
2.76 
2.56 
2.55 
2.6 

2.8 
2.85 
2.8 
2.8 
2.65 

2.6 
2.66 
2.6 
2L66 
2L6 

2L6 
2.96 
2.8 
2.8 
2.76 

2.7 

2.8 
2.85 
2.76 
2.7 
2.8 

2.85 
2.9 
8.2 
3.06 
2L96 

8.1 
3.06 
2.9 
2.86 
2.86 

2L9 
2.8 
'2.8 
2L8 
X76 

3.8 
8.0 
2.9 
8.1 
3.35 

3.4 

4.86 

4.6 

8.6 

3.7 

3.96 
4.2 
3.7 
8.8 
3.3 

3.35 

3.7 

8.65 

8.6 

8.4 

8.2 

8.16 

8.06 

8.1 

3.25 

8.0 

3.25 

8.8 

8.1 

8.06 

2.8 
2.8 
2.85 
2.96 
3.0 

2L8 
2.9 
8.0 
8.9 
6.8 

6.6 

6.35 

4.66 

4.4 

4.2 

4.16 

3.1 

4.05 

8.6 

8.4 

8.35 

8.8 
S.4 

6.8 
6.7 
6.0 

6.8 
6.0 
8.95 
8.6 
3.6 

8.66 

3.45 

8.4 

4.75 

4.66 

4.7 
4.8 
8.6 
8.8 
8.6 

S.45 

8.4 

8.1 

2.8 

8.8 

3.3 

2 

8.3 

3 

6.75 

4 

5.8 

5 

6.2 

6 

6.2 

7 

4.7 

8 

4.65 

9 

4.25 

10 

6.15 

11 

4.35 
4.45 
4.35 
4.45 
4.4 

6.8 
6.55 
6.15 
5.9 
6.0 

6.0 
5.76 
6.6 
6.76 
6.6 

6.3 

5.6 

6.25 

6.6 

6.0 

6.1 

5.6 

12 

4.8 

13 

4.8 

14 

4.75 

15 

4.7 

16 

4.7 

17 

4.5 

18 

4.7 

19 

4.9 

20 

6.4 

21 

6.35 

22 

5.25 

23 

4.95 

24 

4.9 

25 

4.85 

26 

4  45 

27 

4.4 

28 

4.4 

29 

4.4 

30 

4.35 

31 

4.S 

Note.— Relation  of  gage  height  to  diacharge  affected  by  ice  Har.  11  to  Apr.  15  and  Deo.  10-13  and  ib-SU 
Ice  and  log  Jam  Apr.  16.    River  open  Apr.  17. 

Daily  dikharge,  in  Meoond-feetf  of  Cedar  River  near  Indian  Lake^  K   Y.,  for  1911-lt, 


Day. 

July. 

Aug. 

Sept 

Oct 

Nov. 

Deo. 

Day. 

July. 

Aug. 

Sept 

Oet 

Nov. 

D«o. 

1911. 
1 

30 
29 
29 
29 
26 

26 
26 
-26 
26 
26 

29 
29 
29 
28 

26 

26 
26 
34 
29 
29 

29 
64 
64 
100 
132 

137 
110 
100 
61 
67 

86 
60 
46 

107 
123 

221 
243 
243 
221 
64 

64 
69 
69 
62 
60 

156 
196 
232 
93 
96 

100 
140 
109 
180 
180 

180 
180 
160 
120 
100 

348 
343 
132 
123 
132 

176 
190 
190 
150 
820 

404 
957 
786 
804 
608 

1911. 
16 

29 
29 
43 
32 
29 

34 

33 
29 
30 
29 

26 
26 
29 
32 
30 
30 

26 
20 
29 
32 
32 

29 
29 
29 
29 
28 

82 
29 
41 
62 
42 
84 

80 
364 
83 
69 
60 

48 
48 
50 
60 
29 

29 
29 
26 
32 
36 

60 
63 

60 
64 
69 

60 

69 

179 

343 

343 

100 
100 
169 
107 
96 
107 

74 

m 
sn 

994 
357 

140 
133 
ISO 
107 
107 

107 
104 
110 
343 
318 

470 

2 

17 

404 

3 

18 

809 

4 

19 

179 

5 

20 

140 

6 

21 

133 

7 

22 

107 

8 

33 

804 

9 

34 

731 

10 

25 

617 

11 

26 

864 

12 

27 

800 

13 

28 

SSO 

14 

29 

300 

15  

30 

30 

180 

31 

160 
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Daily  dtKharge,  in  tecond-feet,  of  Cedar  River  near  Indian  Lake,  for  1911-12— 

Contiiiued. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1912. 
1 

2,520 
210 
459 

2,620 
612 

645 
612 
169 
132 
150 

132 
169 
159 
2,420 
107 

140 
326 
645 
714 
823 

861 
1,020 

823 
2,120 

502 

404 
301 
301 
243 

714 
548 

459 

478 
123 
232 
243 

200 
190 

50 
232 

69 

313 
243 
221 
190 
69 

64 
54 
59 
54 
54 

64 
54 
50 
50 
52 

48 
46 
42 
38 
35 

35 
35 
35 
35 
32 

50 
42 
38 
35 
86 

38 
38 
38 
221 
140 

59 
42 
35 
69 
29 

107 
93 
35 
42 
86 

36 
86 
29 
29 
35 
35 

29 
29 
59 
64 
50 

50 
46 
32 
32 
35 

60 
54 
50 
60 

38 

36 
82 
86 
38 
35 

86 
64 
60 
60 
46 

42 
50 
64 
46 
42 
50 

64 
59 
93 
74 
64 

80 
74 
59 
64 
64 

69 
60 
60 
60 
46 

107 
69 
69 
80 

116 

123 
326 
364 
169 
179 

232 

289 
179 
107 
107 

116 
179 
169 
169 
123 

93 
86 
74 
80 
100 

60 
100 
107 
80 
74 

60 
60 
64 
64 
60 

50 
69 
69 
221 
967 

696 
612 
404 
338 
289 
278 

80 
254 
159 
123 
115 

107 

123 

1,160 

1,120 

842 

767 
602 
232 
159 
140 

160 
132 
123 
431 
377 

417 
313 
169 
107 
140 

132 
123 
80 
60 
107 

107 

2 

107 

3 

749 

4 

595 

5 

663 

6 

663 

7 

417 

8 

404 

9 

301 

10 

11 

12 

13 

14 

431 

15 

417 

16 

2,420 
2,370 
1,410 
1,260 
880 

749 
957 
2,070 
459 
301 

338 
361 
2,180 
286 
210 

417 

17 

364 

18 

417 

19 

473 

20 

21 

22 

23 

24 

25 

28 

27 

28 

29 

30 

31  

NoTK.— Daily  discharge  determined  from  a  fairly  well-defined  rating  curve  l>ased  on  meanuvments 
'    in  1912  and  1913.    Discbarges  Nov.  9-16  and  Dec.  27-31, 1911,  estimated. 

Monthly  discharge  of  Cedar  River  near  Indian,  Lakey  N.   F. ,  for  191 1-1 1. 
[Drainage  area,  86  square  miles.] 


Month. 


Discharge  in  second-feet. 


Minimum. 


Mean. 


Per 

square 
mUe. 


Run-off 
(depth  in 
inches  on 
drainage 
area). 


Accu- 
racy. 


1911. 

July  15-31 

August 

September 

October 

November 

December 

1912. 

May 

Juxie 

July 

August 

September 

October 

November 


48 
62 
264 
243 
343 
967 


2,620 
478 
221 
64 
364 
957 

1,160 


26 
26 
26 
86 
74 
107 


107 
86 
29 
29 
46 
50 
50 


30.6 
30.2 
63.0 

109 

164 

844 


607 

136 
51.3 
44.3 

114 

189 

291 


0.360 
.856 
.741 
1.28 
1.93 
4.06 


8.20 
1.60 
.604 
.521 
1.34 
2.22 
3.42 


a23 
.41 
.83 
1.47 
2.15 
4.67 


9.46 

1.78 
.70 
.60 
1.50 
2.56 
3.82 


Digitized  by  VjOOQ IC 


144 


SUBFACE  WATER  SUPPLY,  1912,   PABT  I. 


INDIAN   LAKE   RESERYOIR   AT   INDIAN   LAKE,    N.   Y. 

Locatiozi. — ^At  the  masonry  storage  dam  at  the  outlet  of  Indian  Lake,  about  7^  miles 
above  the  confluence  of  Indian  River  with  the  Hudson  and  about  23}  miles 
above  the  village  of  North  Creek. 

BecordB  available  .—July  22, 1900,  to  December  31, 1912.  Dataalso  in  annual  reports 
of  the  State  engineer  and  surveyor.  State  Water  Supply  Ck)mmisBion,  and  State 
Conservation  Commission. 

Drainage  area. — 131  square  miles,  including  about  9.3  square  miles  of  water  surface 
of  Indian  Lake  at  the  elevation  of  the  spillway  of  the  dam. 

Oage. — Staff;  read  once  daily.  November  17,  1911,  a  chain  gage  was  installed  on 
the  crest  of  the  dam  to  replace  the  staff  gage.  Datimi  of  both  gages  the  same 
and  unchanged  since  the  establishment  of  the.  station. 

Discharge  measurements. — ^The  record  of  this  station  includes  elevation  of  water 
surface  in  the  reservoir,  depth  of  water  flowing  over  the  spillway  or  flashboards, 
depth  of  opening,  and  the  effective  head  on  each  of  the  5-foot  sluice  gates.  A 
meteorologic  station  has  also  been  established  at  the  dam  by  the  United  States 
Weather  Bureau  and  records  are  kept  of  the  rainfall,  temperature,  etc.  The  crest 
of  the  dam  is  106.05  feet  in  the  clear.  To  focilitate  the  calculation  of  discharge 
over  the  spillway,  experiments  were  made  at  Cornell  University  in  1899  on  a 
full-size  model  of  the  spillway  section,  6.58  feet  long,  from  which  the  coefScient 
of  discharge  has  been  determined.  No  computations  of  discharge  have  been 
made  pending  current  meter  measurements  to  rate  dischaige  through  gates.  At 
present,  records  of  reservoir  level  and  gate  openings  are  available.  The  elevation 
of  the  crest  of  the  spillway  above  mean  tide  is  1,650  feet 

Artificial  control. — ^The  flow  of  the  upper  Hudson  has  been  controlled  to  a  con- 
siderable extent  during  the  dry  season  by  the  use  of  Indian  Lake  reservoir  since 
its  completion  in  1899.  The  storage  provided,  about  4,700,000,000  cubic  feet, 
affording  a  discharge  of  nearly  600  second-feet  for  a  period  of  90  to  130  days 
each  year. 

Maximum  and  Tnlnimnm  gage  heights.^N£aximum  gage  height  at  Indian  Lake 
Reservoir  since  the  establishment  of  the  station  recorded  April  27,  1908,  37.00 
feet;  minimum  gage  height,  recorded  March  9  to  18,  1907,  and  January  3  to  17, 
1910,  2.00  feet. 

Daily  gage  height  y  in  feet  ^  of  Indian  Lake  Reservoir  at  Indian  Lake,  N.  Y.^far  19  It. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug.^ 

Sept. 

Oct. 

Nov. 

D«C 

1 

29.35 
29.45 
29.65 
29.65 
29.75 

39.80 
29.70 
29.50 
29.30 
29.40 

29.45 
29.50 
29.55 
29.60 
29.65 

29.70 
29.55 
29.35 
29.10 
28.90 

26.50 
26.20 
25.90 
25.55 
25.20 

24.86 
24.50 
24.20 
23.90 
23.55 

23.15 
22.86 
22.66 
22.25 
21.85 

21.50 
21.15 
20.86 
20.50 
20.20 

17.35 
17.00 
16.70 
16.40 
16.10 

15.80 
15.50 
16.20 
14.05 
14.70 

14.45 
14.20 
13.95 
13.70 
13.50 

13.30 
13.10 
13.00 
13.20 
13.50 

15.20 
15.50 
15.80 
16.06 
10.46 

10.45 
17.70 
18.80 
19.70 
20.30 

20.00 
20.90 
21.20 
21.90 
22.90 

23.90 
24.90 
25.70 
26.70 
27.60 

34.66 
34.66 
34.80 
34.90 
36.00 

35.10 
85.16 
35.10 
36.15 
86.00 

34.86 
34.80 
34.72 
34.75 
34.80 

84.85 
35.10 
85.20 
35.20 
35.25 

84.95 
84.90 
84.80 
84.70 
34.60 

34.50 
34.40 
34.30 
34.30 
34.80 

34.25 
34.15 
34.10 
34.05 
34.05 

84.00 
34.00 
34.00 
33.06 
33.90 

82.00 
82.45 
32.30 
82.20 
82.10 

82.00 
81.90 
81.80 
31.30 
31.05 

80.80 
30.55 
30.35 
30.15 
29.90 

29.06 
29.60 
29.26 
29.00 
28.70 

28.20 
26.00 
25.80 
25.40 
36.05 

24.70 
24.40 
24.06 
23.76 
23.40 

23.06 
22.90 
22.60 
22.20 
21.90 

21.00 
21.16 
20.90 
20.00 
20.30 

10.90 
10.-00 
10.40 
10.15 
U.96 

16.70 
U.50 
16.26 
16.00 
14.70 

14.40 
14.10 
13.80 
13.00 
13.30 

13.20 
13.10 
13.00 
13.00 
13.16 

14.00 
14.70 
14.80 
14.90 
U.00 

16.06 
16.10 
16.10 
14.90 
14.76 

14.06 
14.06 
14.60 
14.40 
14.30 

14.20 
14.30 
14.40 
14.60 
14.66 

17.80 
17.70 
17.90 
18.10 
18.30 

18.40 
18.05 
19.70 
20.50 
21.00 

21.26 
21.60 
21.70 
21.96 
23.20 

22.36 
23.66 
23.06 
23.80 
23.90 

23.80 

2 

34.00 

3 

34.90 

4 

34.00 

6 

34.00 

6 

25.30 

7 

35.50 

8    

25.86 

9 

36.06 

10.../ 

20.00 

11 

30.10 

12 

30.30 

13 

30.30 

14 

30.40 

16 

30.50 

16 

30.00 

17 

30.70 

18 

30.75 

19 

30.00 

20 

27.10 
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Daily  gage  height^  infeet^  of  Indian  Lake  Ruerooir  at  Indian  Lake,  K  T.^for  i9/f— Ooa. 


]>ay. 


Jan. 


Feb. 


Ittf. 


Apr. 


MV. 


June. 


July. 


Aug. 


Sept 


Oct. 


N97. 


Deo. 


21. 
23. 
23. 
24. 
25. 

28. 
27. 
28. 
29. 
30. 
31. 


28.70 
28.60 
28.30 
28.10 
27.06 

27.80 
27.65 
27.45 
27.25 
27.05 
20.85 


10.90 
10.60 
10.30 
18.05 
18.70 

18.40 
18.15 
17.00 
17.65 


18.60 
13.70 
13.80 
13.90 
14.00 

14.15 
14.25 
14.35 
14.45 
14.60 
14.85 


28.20 
28.90 
30.40 
31.30 
31.85 

32.30 
33.00 
33.60 
84.10 
34.35 


35. 4U 
85.60 
35.66 

85.60 
35.50 

85.40 
35.25 
35.10 
85.00 
34.96 
35.00 


33.85 
33.80 
33.80 
33.70 
33.55 

33.35 
33.25 
33.15 
32.06 
32.75 


28.66 

28.40 
28.30 
28.00 
27.80 

27.60 
27.35 
37.10 
26.85 
26.70 
26.46 


20.05 
10.80 
10.55 
19.25 
19.00 

18.70 
18.40 
18.10 
17.80 
17.50 
17.20 


13.25 
13.40 
13.50 
13.60 
13.75 

14.00 
14.15 
14.25 
14.35 
14.40 


14.66 
14.75 
14.85 
15.00 
15.76 

16.20 
16.60 
16.80 
16.96 
17.10 
17.20 


23.00 
23.10 
23.15 
23.20 
23.85 

23.50 
23.60 
23.65 
23.70 
23.75 


37.30 
27.40 
27.50 
27.60 
27.70 

27.80 
27.90 
28.00 
28.10 
28.20 
28.25 


Gage  openmge^  infut^  of  Indian  Lake  Reeervoir  at  Indian  Lake^  JN".   Y.,  for  191 1. 


Date. 

Sloloe 
OateA 
open. 

Sloloe 
OateB 
open. 

Date. 

Sloloe 
OateA 
open. 

Sloioo 
OateB 
open. 

Jaii.7-JaiL0 

5.0 
5.0 

Jiine23-Jaly7 

2.5 

Jan.  Iff-Mar.  17 

July8-July0a 

5.0 

Jan.  31-Feb.  14 

2.5 

3.0 

.6 

July  8-Sept.  18 

5.0 

Feb.  liVMar,  17 

Aug.  2-Sept.  18 

2.5 

lUyO-lCayH 

Oct.  ft-Oct.  16 

5.0 

a  This  date  not  recorded.    Estimated  from  gage  heights  oo  Indian  Rirer  at  Indian  Lake. 


INDIAN   RIVER   NEAR   INDIAN   LAKE,   N.   T. 

Location. — ^About  three-fourths  of  a  mile  below  State  dam,  at  the  outlet  of  Indian 
Lake,  1  mile  above  the  mouth  of  Big  Brook  (the  only  important  tributary  of 
Indian  River  below  this  station),  and  8  miles  above  the  point  where  it  enters 
the  Hudson. 

BecozdB  available. — ^Miscellaneous  measurements,  1911;  July  1  to  December  31, 
1912. 

Drainage  area. — 132  square  miles. 

Oa^e. — ^Vertical  staff,  nailed  to  stump. 

Channel. — Pond  of  still  water  at  head  of  rocky  rapids;  a  well-defined,  permanent, 
rock  control  exists  below  the  station. 

AztiAcial  control.— The  flow  of  Indian  River  is  controlled  at  the  lake. 

Discharge  measurements. — ^Made  by  wading  at  head  of  rapids  about  150  feet 
below  gage. 

Winter  flow.— Because  of  the  swift  current  in  the  rapids  the  water  probably  never 
freezes  on  the  control  and,  although  ice  will  form  around  the  gage  in  ihe  still 
water,  the  relation  of  gage  height  to  dischaige  will  probably  not  be  seriously 
affected. 

Accuracy. — ^The  rating  curve  is  not  yet  developed. 

Diediarge  measwemenU  of  Indian  River  near  Indian  Lake^  N.  Y*.,  in  1912, 


Date. 

Hydrographer. 

helgSt. 

efaaige. 

Time  7^^ 

G.H.OnO^M 

Fut. 
2.34 
1.12 

"^^ 

27* 

do 

83.1 

a  Hade  at  bridge. 
29761*— W8P  321—1* 


»  Hade  by  wadhig  UOfeet  below  gage. 
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SUBFAGE  WATER  SUPPLY,  1912,  PABT  I. 


Daily  gage  height^  in  feet,  of  Indian  River  near  Indian  Lake,  N.  Y.^for  191t. 
[Lester  Seveiie,  obserrer.] 


Day. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Day.' 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.3 
2.3 
2.3 
2.3 
2.8 

2.3 

2.3 

3.«5 

3.65 

X75 

2.76 

2.75 

2.7 

2.7 

2.7 

2.56 
2.56 
3.25 
3.25 
3.25 

3.25 
3.25 
3.2 
3.2 
3.2 

3.2 
3.15 
3.15 
3.15 
3.15 

2.85 
2.85 
2.85 
2.8 
2.8 

2.8 
2.76 
2.75 
2.76 
2.75 

2.7 

2.7 

2.7 

2.05 

2.05 

ai6 

•  1 

2:2 
2.2 

2.2 
2.2 
2.15 
2.15 
2.15 

a  15 
.16 
.15 
.15 
.16 

.15 

.16 

.4 

.3 

.2 

.2 
.16 
.15 
.2 
.2 

0.1 
.15 
.2 
.2 
.2 

.2 
.25 
.25 
.25 

.25 

.25 
.26 
.25 
.25 
.25 

16 

2.7 

2.7 

2.7 

2.65 

2.65 

2.65 
2.65 
2.65 
2.65 
2.6 

2.6 
2.6 
2.6 
2.6 
2.6 
2.6 

3.1 

3.1 

3.1 

3.06 

3.06 

3.05 
3.06 
3.05 
3.0 
3.0 

3.0 
2.96 
2.95 
2.95 
2.9 
2.9 

2.65 
2.6 
2.6 

.1 
.1 

.1 

.1 

.15 

.16 

.16 

.16 
.15 
.15 
.15 
.15 
.15 

2.16 
.1 
.1 
.1 
.1 

.1 

.1 

.15 

.15 

.15 

.15 
.16 
.15 
.15 
.15 
.15 

.15 
.15 
.15 
.15 
.15 

.15 
.15 
.16 
.16 
.15 

.15 

.15 

.15 

.1 

.1 

.25 

2      

17 

.25 

3 

18 

.25 

4         

19 

.3 

$'//, 

20 

.3 

6     

21 

.3 

? :: 

22 

.3 

g    

23 

.3 

9 

24 

.3 

10          

25 

.3 

11 

26 

.3 

12 

27 

.25 

13 

28 

.25 

14  

29 

.4 

15 

30 

.4 

31 

.4 

Daily  discharge^  in  second-feet,  of  Indian  River  near  Indian  Lake,  N,   Y.^for  1912. 


Day. 

July. 

Aug. 

Sept 

Oct 

Nov. 

Dec. 

Day. 

July. 

Aug. 

Sept 

Oct 

Nov. 

Dec. 

363 
353 
353 
353 
353 

353 

353 
876 
875 
508 

508 

508 
480 
480 
480 

436 
436 

704 
704 
704 

704 
704 
684 
684 
684 

684 
663 
663 
663 
663 

645 
645 
545 
526 
526 

626 
608 
606 
606 
508 

480 
489 
489 
471 
471 

1.6 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 

322 

322 

322 

322 
307 
307 
307 

1.6 
1.6 
1.5 
L6 
1.5 

L5 
1.5 
9.0 
5.0 
2.0 

2.0 
L6 
1.5 
2.0 
2.0 

LO 
L6 
2.0 
2.0 
2.0 

2.0 
3.5 
3.6 
3.5 
3.5 

3.5 
3.6 
3.5 
3.5 
3.5 

16 

480 
489 
489 
471 
471 

471 
471 
471 
471 
453 

453 
453 
453 
453 
453 
453 

043 
643 
643 
623 
623 

623 
623 
623 
603 
603 

603 
684 
584 
584 
564 
564 

471 

453 

453 
1.0 
1.0 

1.0 
1.0 
1.6 
1.5 
1.6 

1.5 
1.5 
1.5 
1.5 
1.5 

307 
LO 
1.0 
1.0 
LO 

LO 
LO 

L5 
L5 

L5 

ilo 

LO 

3.5 

17 

3.5 

18 

3  5 

19 

5.0 

20 

5  0 

21 

5.0 

22 

5.0 

23 

5  0 

24 

5  0 

25 

5.0 

26 

5  0 

27 

3  5 

13 

28 

3  5 

14 

29 

9  0 

15 

30 

9.0 

31 

9  0 

Note.— Daily  discfaarge  determined  from  a  rating  curve  well  defined  above  15  seoond-feet  and  based  on 
measurements  made  during  1912  and  1913.  Discharge  for  days  when  gates  were  changed  may  be 
considerably  in  error. 


Monthly  discharge  of  Indian  River  near  Indian  Lake,  N.   Y.,for  1912. 
[Drainage  area,  146  square  miles.] 


Month. 


July 

August... 
September 
October. . . 
November. 
December. 


Discharge  in  second-feet 


Maximum. 


875 
704 
545 
322 
9 
9 


Minimum. 


Mean. 


473 

629 

302 
82.1 
LOO 
4.08 


Per 
square 
mile. 


3.24 

4.31 

2.07 

.562 

.013 

.028 


Run-ofI 
(depth  in 
inches  on 
drainage 
area). 


3.74 

4.97 

2.31 

.65 

.01 


-Accu- 
racy. 


A. 
A. 
A. 
B. 

S:      I 
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SOHBOON  EIVER  AT  BIYERBANK,    N.   T. 

Location. — At  the  highway  bridge  12  miles  above  the  confluence  of  Schroon  River 
with  the  Hudson,  9  miles  below  the  mouth  of  Schroon  Lake,  about  3}  miles  below 
the  outlet  of  Brant  Lake  (coming  in  from  the  left),  and  1  mile  below  Tumblehead 
Falls,  which  extend  upstream  about  a  mile  feirther.  The  station  is  about  9  miles 
north  of  Warrensburg,  where  there  are  several  dams  used  for  power  development. 

BecordB  available. — September  2, 1907,  to  December  31, 1912.  Data  also  in  annual 
reports  of  New  York  State  Water  Supply  Commission,  State  engineer  and  surveyor, 
and  State  Conservation  Commission. 

Drainage  area. — 534  square  miles. 

Gage. — Chain;  read  once  daily;  datum  unchanged. 

Cliazmel.— Gravel;  smooth  and  permanent 

Discharge  measurements. — ^Made  from  the  bridge. 

Artificial  control. — Since  1907  the  regimen  of  flow  of  Schroon  River,  from  the  low- 
water  period  to  the  high,  has  been  somewhat  affected  by  storage  in  Schroon 
Lake.  In  September,  1907,  a  timber  crib  dam  was  constructed  at  Starbuckville 
about  6  miles  above  the  station.  This  dam  affords  a  head  of  about  8  feet  and 
ponds  water  to  Schroon  Lake. 

Winter  flow. — ^Affected  by  ice. 

Accuracy. — Open-water  curve  well  developed.  Measurements  made  through  the 
ice  have  developed  a  fairly  good  ice-discharge  curve. 

Discharge  metuurements  of  Schroon  River  at  Riverbant,  N.  F.,  in  191 1. 


Date. 

Hydrographer. 

bSSR. 

Dls. 
charge. 

1913. 
Jan.    21a 

a  n,c^fM4.    .                    .      . 

Feet. 
3.60 
2.80 
3.66 
3.62 
3.61 

See.-ft- 
546 

Feb.     W> 

Ftat^V  WAhAT.  .       

394 

Mar.     Ifr 

kU^itt^^ti^  It^Uiiym 

390 

June     7e 

FmnkWAhikr 

1,090 
1,090 

7c 

do 

a  Measurement  made  under  complete  ice  cover  2,000  feet  downstream  from  bridge. 
b  Made  at  regular  section,  under  complete  iee  cover, 
c  Log  Jam  below  gage. 

Daily  gage  height  ^  in  feet,  of  Schroon  River  at  Riverbank,  N.  Y.,for  191t, 
[T.  H.  Roberts,  observer.] 


I>ay. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Bept 

Oct 

Nov. 

Dec. 

1 

3.6 
3.6 
3.6 
3.5 
3.4 

3.0 
4.1 
4.0 
4.4 
4.2 

4.6 
4.5 
4.6 
4.9 
5.2 

8.0 
3.8 
8.4 
3.3 
3.3 

8.2 
3.0 
2.8 
2.8 
2.85 

2.9 
3.9 
3.9 
2.86 
2.8 

2.66 

2.5 

2.56 

2.5 

2.4 

2.46 
2.4 
2.3 
2.85 
2.25 

2.25 
2.25 
2.25 
2.30 
2.8 

2.8 
3.6 
8.8 
8.8 
4.0 

4.4 

5.0 
6.0 
6.8 
6.8 

6.6 
6.2 
5.9 
5.8 
5.6 

4.7 
4.4 
4.2 
4.2 

4.1 

4.1 

4.4 

.  4.4 

4.5 
4.3 

4.3 
4.0 
4.3 
3.9 
4.0 

4.5 
4.3 
4.3 

4.0 
4.0 

3.8 
8.6 
8.4 
8.3 
8.5 

8.8 
3.6 
3.6 
3.4 
8.4 

1.85 
1.35 
1.25 
1.20 
1.30 

1.36 
1.35 
1.38 
1.35 
1.50 

1.40 
1.40 
1.50 
1.40 
1.35 

1.85 
1.35 
1.35 
1.30 
1.32 

1.30 

2.1 

1.75 

3.05 

1.55 

1.50 
1.55 
1.50 
1.45 
1.40 

1.30 
1.45 
1.60 
1.45 
1.45 

1.48 
1.50 
1.50 
1.48 
1.35 

1.50 
1.50 
1.45 
1.50 
2.1 

1.80 
1.32 
1.28 
1.30 
1.8 

1.30 

2.0 

2.0 

2.0 

2.0 

1.9 
1.85 
1.25 
2.0 
^0 

3.1 

3.1 

2.95 

2.9 

2.9 

2.9 
3.0 
8.2 
3.5 
3.8 

3.8 
3.8 
3.8 
3.8 
3.9 

2.9 

2     

2  85 

3 

2.95 

4 

3.0 

5 

3  1 

6     

3  1 

7 

3  0 

8     

3  3 

0 

3.4 

10 

3  4 

11 

3  4 

12 

3.3 

13 

3.2 

14 

3  1 

15 

3.0 
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Daily  gage  height,  in  feet,  ofSchroon  River  at  Riverbank,  N,  Y,,Jor  IP^f— Continued. 


Day. 

Jan. 

Feb. 

Har. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

Not. 

Dec 

10 

4.0 
4.3 

4.0 
4.1 
3.6 

3.0 
2.6 
2.4fi 
2.46 
3.6 

3.6 
3.4 
2.35 
3.4 
3.2 
3.1 

2.75 
2.7 
2.75 
2.55 
2.45 

2.35 

2.4 

2.4 

2.45 

2.5 

2.55 
2.56 
2.65 
2.6 

2.5 
2.5 
2.5 
2.6 
2.55 

2.5 

2.55 

2.6 

2.6 

2.65 

2.55 
2.6 
2.6 
2.8 
2.8 
2.85 

5.8 
6.4 
7.0 
7.3 
7.4 

7.1 
6.8 
6.8 
6.9 
6.6 

6.2 
5.9 
5.0 
5.4 
5.0 

4.4 
3.0 
4.5 
4.6 
4.9 

5.0 
5.4 
5.5 
5.7 
5.8 

5.6 
5.4 
5.0 
4.8 
4.6 
4.6 

1.0 
3.0 
2.9 
2.95 
2.85 

2.6 
2.05 
2.3 
2.3 
2.5 

3.5 

2.0 

1.55 

1.56 

1.35 

1.30 
1.30 
1.35 
1.30 
1.40 

1.40 
1.40 
1.35 
1.40 
1.40 

1.40 
1.40 
1.35 
1.40 
1.40 
1.40 

1.38 
1.55 
1.40 
1.40 
1.45 

1.45 
1.45 
1.96 
1.8 
1.85 

2.0 
1.55 
1.42 
1.32 
1.28 
1.25 

2.0 
2.0 
2.0 
2.0 
2.0 

1.8 
1.25 
1.8 
2.0 
2.0 

2.05 
2.0 
1.7 
1.25 
2.0 

2.0 

1.9 

2.0 

1.55 

1.6 

1.96 
2.0 
2.0 
2.25 
2.35 

2.55 

3.0 

3.0 

3.1 

3.1 

3.1 

4.0 
4.0 
3.9 
8.7 
3.0 

3.6 
3.5 
3.3 
8.3 
3.3 

3.2 
3.2 
3.1 
3.0 
3.0 

2.9 

17 

2.8 

18 

2.8 

19 

2.9 

20 

3.0 

21 

8.0 

22 

2.85 

23 

2.9 

24 

2.9 

25 

2.7 

26 

3.6 

27 

2.55 

28 

2.6 

29 

2.55 

30 

2.5 

31 

1.65 

Note.— Relation  of  gage  height  to  discharge  affected  by  ice  Jan.  6  to  Mar.  36.    Relatioa  of  gage  height  to 
discharge  affected  by  log  jams  Apr.  5-8  and  Hay  7  to  June  13. 

Daily  discharge,  in  second-feet,  ofSchroon  River  at  Riverbank,  N.  T.,for  1912, 


Day. 


Jan.  Feb.'  Mar.  Apr.  May.  June.  July.  Aug.  Sept  Oct  Nov.  Dec. 


1. 
2. 
8. 
4. 
5. 

6. 
7., 
8. 
9., 
10., 

11., 
12.. 
13.. 
14.. 
15.. 

16.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

35.. 
27.. 
28.. 
29.. 
30.. 


1,290 

400 

1,290 

400 

1,290 

400 

1,200 

400 

1,120 

400 

1,100 

400 

1,060 

400 

1,000 

395 

950 

394 

900 

420 

800 

750 
700 
650 

500 
600 
560 
550 
546 

500 
^00 

440 
440 
420 

400 
390 
370 
390 
390 
400 


445 
445 
445 

420 
395 

872 
850 
373 
282 
240 

20O 
220 
220 
240 
200 


305 


830 
260 
282 
260 
220 

240 
220 
180 
200 
160 

160 
160 
160 
180 
180 

260 
260 
290 
370 
880 

890 
450 
510 
540 
610 

593 
618 
618 
721 
721 
748 


2i 
1,^ 

1,470 
1,470 
1,400 

1,780 
2,440 
3,690 
5,200 
6,200 

4,iX)0 
4,310 
3,900 
3,770 
3,520 

3,770 
4,600 
5,500 
5,960 
6,120 

5,640 
5,200 
5,200 
5,350 
4,900 

4,310 
3,900 
3,520 
3,280 
2,800 


780 
880 
880 
990 
2,320 


1,880 
1,680 
1,680 
1,400 
1,400 

1,240 

1,080 

940 

875 

1,010 

1,240 
1,080 
1,080 
1,120 
1,120 

313 

836 
776 
806 
748 


2,440 

618 

2,920 

370 

3,040 

476 

3,290 

476 

3,420 

568 

3,160 

568 

2,920 

618 

2,440 

198 

2,210 

198 

1,990 

143 

1,990 

143 
143 
118 
105 
130 

143 
143 
151 
143 
184 

156 
156 
184 
156 
143 

130 
130 
143 
130 
156 

156 
156 
143 
156 
156 

156 
156 
143 
156 
156 
156 


143 
143 
143 
130 
135 

130 
390 
259 
370 
196 

184 
198 
184 
170 
156 

151 
198 
156 
156 

m 
m 

170 
331 
276 
143 

350 
196 
162 
136 
125 
118 


130 
170 
184 
170 
170 

178 
184 
184 
178 
143 

184 
184 
170 
184 
390 

850 
850 
350 
850 
350 

276, 
118 

276 
350  ' 


870 
850  I 
242 
118 
850 


130 
135 
135 
130 
370 

130 
350 
350 
350 
850 

313 
294 
118 
350 
350 

350 
812 
850 
198 
212 

331 
850 
350 
454 


693 
836 
836 
900 
900 
900 


900 
900 
806 
776 
776 

7t6 
836 

966 
1,200 
1,470 

1,470 
1,470 
1,470 
1,470 
1,570 

1,670 
1,670 
1,570 
1,380 
1,290 

1,280 
1,200 
1,040 
1,040 
1,040 

966 
966 
900 
830 
836 


770 
748 
806 

830 
900 

900 
830 

1,040 
1,130 
1,130 

1,130 

1,040 

966 

900 

836 

776 
721 
731 

776 


830 

748 
776 
776 


618 
593 
618 
693 
568 
226 


Note.— Daily  discharge  Jan.  1-5,  Apr.  9  to  May  6,  and  June  14  to  Dec.  31  determined  from  a  well-defined 
rating  curve.  Daily  discharge  Jan.  6  to  Apr.  4  determined  by  means  of  a  ratine  curve  based  on  measure- 
ments made  with  ice  present,  observers'  notes,  and  dimatological  records.  Daily  discharge  Apr.  5-8  and 
May  7  to  June  13  determined  ITom  a  fairly  well-defined  rating  curva  baaed  on  measoramana  made  during 
the  existence  of  log  Jams. 
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Monthly  dUdiarge  of  Sdiroon  River  at  Riverbank,  N.  T.,for  1912 
[DndnAge  arai,  534  square  miles.] 


Month. 


Dischaise  in  seoond-feet. 


Mean. 


Per 
square 


Run-off 
(depth  ia 
mcoeson 
drainage 

area). 


Aoci> 
racy. 


January , 

February , 

March 

&:::::::: 

June 

July 

August , 

September 

October , 

November..... 
December 

The  year. 


1,390 

445 

748 

6,130 

3,420 

1,880 

184 

390 

390 

900 

1,670 

1,120 


370 
200 
160 
731 
1,320 
143 
105 
118 
118 
118 
776 
336 


720 
349 
364 

3,810 

3,130 

885 

148 
193 
345 
391 
1,160 
800 


1.35 

.654 

.683 

7.19 

3.99 

1.66 

.277 

.360 

.469 

.733 

2.15 

1.60 


6,130 


106 


931 


1.74 


1.66 

.71 

.79 

8.03 

4.60 

1.86 

.32 

.42 

.61 

.84 

2.40 

1.73 


23.76 


SACANDAOA  BIYER   KEAB  HOPE,   N.   Y. 

Location. — ^About  3^  miles  above  the  poet  office  at  Hope,  4  miles  below  the  village  of 

Wells,  12  miles  above  Northville  (the  nearest  railroad  station),  and  H  miles  below 

the  junction  of  the  East  and  West  branches  of  the  Sacandaga.    (See  PI.  Ill,  ^1, 

p.  138.) 
BeeordB  avaalaUe.^September  16, 1911,  to  December  31,  1912. 
Drainage  area. — 494  square  miles. 
Ghtge. — Staff  in  two  sections;  a  sloping  staff  reading  from  1.00  foot  to  4.30  feet,  on  a 

slope  of  2.5  to  1;  a  vertical  staff  (for  high  water  records)  attached  to  a  rocky  cliff 

in  line  with  the  sloping  gage. 
GhanneL — ^Very  rough,  but  permanent;  banks  are  fairly  free  from  timber;  high  and 

rocky;  channel  has  been  cleared  of  bowlders  to  some  extent. 
Discharge  meaaurements. — ^Made  from  a  cable  with  a  span  of  214  feet. 
Accuracy. — ^The  open-water  rating  curve  is  well  defined  and  estimates  for  this  period 

are  good. 

Disduarge  measurementi  of  Sacandaga  River  near  Hope,  N.  Y.,  in  19Jt. 


Dat*. 

Hydfognphcr. 

OttSd 
height. 

Dfah 
charga. 

Date. 

Hydn)gri4>h«r. 

bai^t. 

Dfe. 
oharga. 

Apr.    3 

C.B.DeGolyer 

.do 

4.24 
4.02 
3.00 
4.34 
6.01 

2,290 
1,910 
1,930 
2,420 
3,820 

Apr.    8 

9 

Aug.    6a 

8epl.l2« 

13« 

C.  8.  DoOolyer 

do 

FeiL 
6.70 
5.65 
1.63 
1.76 
1.60 

See.it. 
8,440 
6,400 
76^4 

5 

do 

do 

do 

J.  a.  Mathers 

5 

0.  H.  Canfleld 

141 

6 

do 

71.6 

a  HeaBurement  made  by  wading  at  regular  section. 
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SURFACE  WATBE  SUPPLY,  1912,  PABT  I. 


Daily  gage  height,  in  feet,  ofSacandaga  River  near  Hope,  N.  Y,yfor  191 1. 
[Edgar  Coulombe,  obaerver.] 


Day. 

Jan. 

Feb. 

Apr. 

May. 

June. 

JiUy. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

3.55 

3.4 

3.25 

3.1 

3.1 

2.9 

2.8 
2.9 
2.85 
2.85 

2.9 
3.0 
3.7 
4.0 
4.6- 

4.8 
5.0 
5.1 
5.3 
5.8 

6.0 
6.0 
6.0 
6.0 
6.0 

5.7 
5.5 
5.5 
5.5 
5.5 
5.5 

5.5 
6.0 

4.8 
4.8 
4.7 

4.7 
4.6 

4.4 
4.4 

4.2 
4.1 
4.2 

5.4 
6.7 
6.6 
5.6 

5.1 

4.8 
4.5 
5.0 
4.7 
5.5 

6.6 
6.8 
6.0 
6.6 
6.0 

5.7 
5.6 
7.1 
6.1 
6.6 

5.5 
5.1 
4.8 
4.2 
4.5 

4.2 
4.2 
4.0 
4.0 
3.6 

4.2 

4.1 

8.05 

3.8 

3.85 

3.9 

3.9 

3.7 

3.65 

3.7 

3.9 
4.4 

4.9 
4.2 
4.5 

5.3 
4.5 
5.1 
4.7 
4.6 

4.1 

4.0 

3.75 

3.45 

4.0 

3.9 

8.7 

8.45 

3.4 

3.26 

3.1 

2.05 
2.0 
2.85 
2.75 
2.6 

2.5 

2.42 

2.40 

2.32 

2.29 

2.30' 
2.30 
2.25 
2.18 
2.04 

1.94 
1.98 
1.83 
1.87 
1.83 

1.84 
1.82 
1.74 
1.70 
1.69 

1.67 
1.65 
1.71 
1.70 
1.64 

1.62 
1.66 
1.74 
1.65 
1.50 

1.54 
1.57 
1.48 
1.60 
1.87 

1.88 
1.68 
1.57 
1.62 
1.47 

1.56 
2.00 
1.84 
1.68 
1.77 

1.66 
1.64 
1.42 
1.39 
1.40 
1.42 

1.44 
1.48 
1.58 
1.56 
1.54 

1.52 
1.48 
1.48 
1.47 
1.52 

1.74 
1.80 
1.55 
1.60 
1.47 

1.52 
1.52 
1.54 
1.58 
1.56 

1.54 
1.66 
1.73 
1.73 
1.66 

1.66 
1.66 
1.61 
1.58 
1.46 
1.45 

1.36 
1.60 
1.86 
2.00 
1.85 

1.78 
1.83 
1.73 
1.72 
1.60 

1.64 
1.68 
1.50 
1.52 
1.60 

2.50 
2.44 
2.02 
2.16 
2.20 

2.10 
2.01 
1.96 
2.20 
2.60 

2.85 
2.60 
2.48 
2.86 
2.38 

3.34 
2.44 
2.31 
3.30 
2.24 

2.20 
2.13 
2.06 
2.01 
2.02 

2.10 
2.23 
2.28 
2.30 
2.20 

2.14 
2.08 
2.05 
2.20 
3.6 

2.55 
2.48 
2.65 
4.1 

6.1 

4.3 

3.95 

3.65 

3.5 

3.30 

3.05 

3.00 

3.30 

3.15 

3.0 

2.05 

2.90 

3.45 

6.0 

5.0 

4.5 

4.2 
3.9 

3.8 
3.85 
3.9 

3.7 
3.6 
3.5 
3.4 
3.3 

3.2 

3.1 

3.06 

3.0 

3.0 

3.0 

2.0 

2.7 

2.65 

2.76 

2.65 

2 

2.75 

3 

5.0 

4 

4.4 

6 

4.2 

6 

4.2 

7 

4.3 

8 

4.1 

9 

3.55 

10 

3.6 

11 

3.55 

12 

3.2 

13 

2.05 

14 

3.0 

15 

3.0 

16 

2.95 

17 

2.8 

18 

2.85 

19 

3.3 

20 

3.5 

21 

3.5 

22 

3.25 

28 

3.15 

24.  . 

3.05 

25 

3.0 

26 

2.8 

27 

2.85 

28 

2.75 

29 

2.75 

30 

2.75 

31 

3.4 

Note.— Relation  of  gage  height  to  discharge  affected  by  ice  Jan.  11  to  Har.  21, 1912. 
Daily  discharge,  in  eeoond-feet,  ofSacandaga  River  near  Hope,  N.  y.,for  191 1-1 1, 


Day. 


Sept. 


Oct. 


Nov. 


Dec. 


Day. 


Sept. 


Oct 


Nov. 


Dec 


1911. 


7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 


858 

666 

598 

1,850 

1,240 

900 
945 
1,040 
990 
860 

780 
666 
59$ 
534 
474 


990 
900 
820 
740 
703 

666 
1,040 
2,070 
1,730 
1,530 

1,520 
1,400 
1,920 
1,650 
1,460 


1,290 

1,460 

1,140 

820 

740 

820 
740 
666 
703 


1,240 
2,390 
4,230 
3,330 
2,560 


16 

435 

17 

362 

18 

303 

19 

256 

30 

227 

21 

304 

22 

319 

23 

219 

24 

204 

25 

192 

26 

174 

27 

171 

28 

171 

29 

235 

30 

377 

31 

440 

434 

1,090 

2,740 

2,070 

1,780 
1,650 
2.740 
2,230 
1,780 

1,460 
1,240 
1,140 
1,040 
900 
900 


1,290 
090 
2,990 
1,850 
1,580 

1,400 
1,240 

990 
1,090 

990 

900 

860 

780 

1,650 

1,520 


2,070 
2,560 
2,070 
1,720 
1,240 

1,390 
1,290 
5,350 
8,540 
2,560 

2,390 
2,230 
1,920 
1,290 
1,400 
1,870 
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Daily  discharge,  in  Hcond-feet,  of  Sacanda^a  River  near  Hope,  N.    Y.,  for  ISlJ-lt — 

Continued. 


Day. 


1912. 


2.. 
3.. 

4.. 
5.. 

6.. 
7.. 
8.. 
9.. 
10.. 


Jan. 


11. 
12. 
13.. 
14.. 
15.. 

16.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 


1,340 

1,190 

1,040 

900 

900 

740 
666 
740 
703 
703 


26. 
27. 
28. 
29. 
30. 
31. 


Apr. 


2,560 
2,560 
2,230 
2,070 
2,230 

4,730 
8,450 
8.140 
5)250 
3,990 

3,330 
2,740 
3,760 
3,130 
4,990 

8,140 
8,760 
8,140 
8,140 
6,360 

5,520 
6,250 
9,690 
6,640 
5,250 

4,990 
3,990 
3,330 
2,230 
2,740 


May. 


2,230 
2,230 
1,920 
1,920 
1,400 

2,230 
2,070 
1,850 
1,650 
1,720 

1,780 
1,780 
1,520 
1,460 
1,520 

1,780 
2,560 
8,540 
2,230 
2,740 

4,480 
2,740 
3,990 
8,130 
2,930 

2,070 
1,990 
1,580 
1,240 
1,920 
1,780 


June. 


1,520 
1,240 
1,190 
1,040 
900 

780 
740 
703 
632 
534 

474 
429 
418 
377 
362 

367 
867 
344 
312 
2b2 

212 
227 
171 
185 
171 

174 
167 
140 
127 
124 


July. 


118 
112 
130 
127 
100 

103 
115 
140 
112 
94 

81 
89 
66 

97 
185 

189 
121 

89 
103 

64 

87 
236 
174 
121 
150 

116 
81 
53 
46 
48 
53 


Aug. 


57 
66 
92 
87 
81 

76 
66 
66 

64 
76 

140 
160 
84 
97 
64 

70 
70 
81 
92 
87 

81 
112 
137 
137 
112 

116 
115 
100 
92 
02 
60 


Sept. 


40 
97 
182 
235 

178 

153 
171 
187 
134 
97 

109 
121 
71 
76 
97 

474 
440 
243 
303 
821 

277 
239 
219 
821 
534 

703 
534 
463 
398 
408 


Oct. 


387 
440 
872 
367 
339 

321 
290 
260 
239 
243 

277 
335 
358 
867 
321 

295 
269 
250 
321 
534 

504 
463 
500 

2,070 
8,990 

2,390 
1,850 
1,400 
1,290 
1,090 
800 


Nov. 


820 

1,090 

945 

820 

780 

740 
1,240 
0,350 
3,760 
2,740 

2,230 
1,780 
1,650 
1,720 
1,780 

1,520 
1,400 
1,290 
1,190 
1,090 

990 
900 
860 
820 
820 

820 
740 
506 
566 

632 


Deo. 


3,760 
2,560 
2,230 

2,230 
2,300 
2,070 
1,340 
1,400 

1,840 
990 
780 


780 
666 

708 
1,000 
1,290 

1,200 

1,040 

945 

800 

820 


703 
032 


1,190 


Note.— Dafly  discharge  Sept.  15,  1911,  to  Jan.  10, 1912,  and  Apr.  1  to  Dec.  31, 1912,  determined  from 
a  well-deflned  rating  curve. 

MonUily  discharge  ofSacandaga  River  near  Hope,  N.  Y.^for  1911-12. 
[Drainage  area,  494  square  miles.] 


Discharge  in  second-feet. 

Run-ofl 
(depth  in 
inches  on 
drainage 
ar«). 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 

square 
mile. 

Accu- 
racy. 

1911. 
SflDtember  15-90 

.    435 

2,740 
2390 
5,250 

171 
358 
666 
666 

250 
1,170 
1,290 
1,840 

a  518 
2.37 
2.01 
3.72 

0.31 
2.78 
2.91 
4.29 

A. 

October 

A. 

November 

A. 

A. 

1912. 
January                - 

000 

300 

900 
4,980 
2,190 

489 

110 
90.7 

259 

740 
1,420 
1,220 

1.21 
.007 
1.82 
10.1 
4.43 
.990 
.223 
.184 
.524 
1.51 
2.87 
2.47 

1.40 

.05 

2.10 

11.27 

5.11 

1.10 

.20 

.21 

.58 

1.74 

3.20 

2.85 

C. 

February ! ' 

C. 

March 

C. 

April 

wSy 

June 

July 

S^temberl!!!*i!i!l.'.".'.'ii!'i^'"".iiiiii 
October 

9,690 

4,480 

1,520 

235 

160 

703 

3,990 

6,850 

3,760 

2,070 

1,240 

124 

46 

57 

40 

239 

560 

500 

A. 
A. 
A. 
A. 
A. 
A. 
A. 

November 

A. 

December 

A. 

The  year    r . . , , 

9,690 

40 

1,110 

2.25 

3a  47 

Note.— Discharge  Jan.  11  to  Mar.  31,  1912,  esthnated  by  comparison  with  the  discharge  at  Hadley. 
Mean  discharge  Jan.  11  to  31, 1912,  estimated  460  second-feet. 
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SACANDAGA   RIVEB  AT  HADLET,   N.   Y. 

Location. — About  half  a  mile  west  of  the  railroad  station  at  Hadley,  1  mile  above 
the  confluence  of  Sacandaga  River  with  the  Hudson,  and  4^  miles  below  the 
site  of  the  proposed  storage  dam  at  Conklingyille.  No  tributaries  between  this 
station  and  the  mouth  of  the  river.  Location  selected  to  avoid  inaccuracies  in 
the  records  caused  by  backwater  from  log  jams.  This  station  replaces  the  upper 
bridge  station  and  the  lower  bridge  station. 

Becordfl  available. — September  13,  1907,  to  December  31,  1910,  upper  bridge 
station;  September  24,  1909,  to  July  7,  1911,  lower  bridge  station;  January  1, 
1911,  to  December  31,  1912,  present  station.  Data  also  in  annual  reports  of  the 
New  York  State  Water  Supply  Commission,  State  Ck)nservation  Oommiaaion, 
and  State  engineer  and  surveyt)r. 

Drainage  area. — 1,060  square  miles. 

Oage. — Recording  hydrograph  30  feet  downstream  from  the  cable,  in  a  concrete  well 
3  feet  square,  inside  dimensions.  The  bottom  of  the  well  is  about  2  feet  below 
low  water  and  12  feet  below  ground  surface.  It  is  connected  with  the  river  by  a 
4-inch  cast-iron  water  pipe  48  feet  long,  its  intake  end  pointing  downstream  and 
protected  by  a  fine  wire  screen.  Inside  the  well  and  securely  bolted  to  the  side 
is  a  staff  gage,  its  zero  at  elevation  573.36  and  referred  to  a  United  States  Geo- 
logical Survey  aluminum  tablet  set  in  the  foundation  wall  of  the  Union  Bag  & 
Paper  Co.'s  mill  at  Hadley.  On  top  of  the  well  is  a  concrete  shelter  6  feet  high 
and  3  feet  square,  inside  dimensions,  for  protecting  the  recording  gage.  The  atafif 
gage  is  used  only  as  a  reference  gage. 

Channel. — Very  rough  but  permanent.  The  channel  at  the  cable  was  cleared  of 
bowlders  as  far  as  feasible,  so  that  fairly  accurate  discharge  measurements  can 
be  made  at  medium  and  high  stages.  Low-water  measurements  are  made  at  a 
section  about  three-fourths  of  a  mile  above  the  cable,  where  the  bottom  is  smooth 
and  gravelly. 

Diacharge  measurements. — ^At  medium  and  high  stages,  made  from  cable;  at  low 
stages,  made  from  a  boat  or  by  wading  at  a  section  about  three-fourths  of  a  mile 
above  the  cable. 

Winter  flow.— The  water  in  the  well  and  in  the  intake  pipe  never  freezes  becauae 
its  level  is  below  the  frost  line.  The  relation  of  gage  height  to  discharge  is, 
however,  considerably  affected  by  ice  in  the  river. 

Aoouraoy. — The  discharge  rating  curve  which  has  been  developed  for  this  station  is 
well  defined. 

Diicharge  measwremenU  of  Sacandaga  River  at  Hadley ,  N.  Y.,  in  191 1, 


Date. 

Hydrographer. 

Gace 
height. 

Dto- 
ehaige. 

Date. 

Hydrographer. 

hel^l 

Dis- 
charge. 

Jan.   18* 
Feb.    7^ 

G.H.Canfleld 

Frank  Weber 

do 

Alexander  McMUlan.. 

Frank  Weber 

do 

do 

Feel. 
6.06 
6.40 
4.43 
4.1L 
3.62 
4.18 
6.16 

660 
637 

776 
3,710 

liar.  20tf 
June  20 
July     3 
6 
17 
Aug.     2« 

Frank  Weber 

a.H.Canfleld 

do 

FeeL 
5.22 
8.28 
2.60 
2.76 
2.80 
2.40 

See.-fl. 

630 
IW 

28« 
liar.    8< 

15e 
2»t 

do 

O.W.HartweU 

J.  0.  Mathers 

2» 
275 
104 

a  Hade  at  boat  section  h  mile  above  cable  under  partial  ice  cover. 

h  Hade  at  highway  bridge  below  cable  under  partial  ice  cover. 

e  Made  at  boat  section  under  complete  ice  cover. 

d  Made  firom  cable,  partial  ice  cover. 

•  Made  by  wading  about  \  mile  above  gage. 
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l>aay  ffoge  height,  in  feet,  ofSaoandaga  River  at  HaiUy,  K,  7.,  far  1912, 


r^7. 


Jan.     Feb.     Har.     Apr.     Hay.    Jnne.    July.     Aug.     Sept.     Oct.     Nov.    Dec 


1 

5.2 

2 

4.9 

3 

4.6 

4 

4.45 

5 

4.4 

« 

4.2 

7 

4.1 

8 

4.05 

9 

4.05 

10 

4.0 

n 

12. 

4.3 

4.6 

13 

5.0 

14 

5.2 

U 

5.1 

1« 

5.0 

17 

5.1 

18. 

5.1 

18 

4.9 

ao 

5.0 

21 

5.3 

22 

5.4 

23 

34 

25 

26 

27 

28 

4.9 

28 

4.6 

30 

4.45 

31 

4.4 

4.4 
4.4 

4.5 

4.45 

4.5 

4.4 

4.45 
4.45 
4.4 
4.45 


4.5 
4.4 

4.3 

4.15 

3.95 

3.8 

3.75 

3.75 

3.8 
4.1 
4.6 
4.5 
4.4 

4.25 
4.2 
4.2 
4.2 


4.2 

4.15 

4.1 

4.05 

3.85 

3.9 
3.75 
8.66 
3,7 
3.8 

3.9 
3.7 
3.8 
4.05 
4.2 

5.4 
6.1 
6.2 
6.4 
6.4 

6.3 
6.3 
6.1 
5.9 
5.7 

5.5 
5.2 
5.0 
5.4 
6.2 
6.7 


7.1 
7.4 
7.4 
7.3 
7.4 

7.3 
7.8 
8.4 
9.0 
8.5 

7.8 
7.2 
6.8 
6.7 
6.7 

7.0 
7.6 
8.4 
8.7 
8.7 

8.3 
7.9 
7.8 
8.0 
8.0 

7.6 
7.3 
7.0 
6.8 
6.4 


6.2 
5.9 
5.7 
5.5 
5.4 

5.1 
5.2 
5.3 
5.2 
5.0 

4.0 
4.9 
4.7 
5.0 
5.0 

5.0 
5.4 
5.7 
5.8 
5.6 

5.8 
6.3 
6.6 
6.6 
6.4 

6.8 
0,0 
5.7 
5.4 
5.5 
5.5 


5.3 
5.1 
4.9 
4.7 
4.5 

4.35 

4.25 

4.2 

4.06 

3.9 

3.8 
3.7 
3.6 
3.5 
3.5 

3.45 
3.4 
3.4 
3.35 
3.25 

3.2 

3.15 

3.1 


2.82 
2.80 


2.78 
2.73 
2.70 
2.70 
2.77 
2.72 
2.67 
2.66 
2.67 
2.68 

2.65 
2.62 
2.50 
2.70 
2.75 

2.80 
2.80 
2.75 
2.70 
2.64 

2.64 
2.71 
2.80 
2.86 
2.75 

2.62 
2.62 
2.60 
2.57 
2.55 
2.48 


2.37 
2.42 
2.54 
2.52 
2.53 

2.53 
2.51 
2.48 
2.47 
2.50 

2.73 
2.84 
2.86 
2.79 
2.69 

2.68 
2.50 
2.61 
2.63 
2.63 

2.62 
2.63 
2.65 
2.67 
2.71 

2,73 
2.74 
2.71 
2.69 
2.69 
2.66 


2.60 
2,60 
2.64 
3.00 
3.15 

3.10 
3.05 
2.98 
2.92 
2.87 

2.85 
2.81 
2.80 
2.80 
2.82 

3.10 
3.45 
3.45 
S.-U 
3.75 

8.65 
8.55 
3.45 
3.4 
3.5 

4.1 

4.2 

4.0 

3.85 

3.7 


3.7 
3.65 
3.65 
3.65 
3.55 

3.5 
3.4 
3.3 
3.2 
3.2 

3.2 
3.3 
3.4 
3.4 
3.45 

3.45 
3.4 
3.35 
3.3 
3.4 

3.7 
3.7 
3.8 
5.1 
6.1 

6.4 

6.4 
6.1 
5.7 
5.3 
5.0 


4.7 
4.6 
4.7 
4.6 
4.4 

4.25 
4.4 

5.9 
6.6 
6.7 

6.5 
6.2 
5.0 
5.7 
6.6 

5.4 
5,2 
5.0 
4.9 
4.7 

4.6 
4.5 
4.4 
4.3 
4.35 

4.4 

4.35 
4.25 
4.05 
4.0 


3.95 

4.1 

5.6 

6.1 

6.1 

6.1 
6.1 
6.0 
5.8 
5.4 

5.3 
5.0 
4.4 
4.3 
4.3 

4.8 

4.2 

4.15 

4.4 

4.9 

5.0 
4.8 
4.6 
4.4 
4.2 

4.1 

4.05 

4.05 

4.05 

4.1 

4.35 


NoTB.— Relation  of  gage  beidit  to  dlacbarge  affected  by  i(«  Jan.  9  to  Apr.  3.  On  days  having  little  fluo 
tnfttioiiin  stage  the  mean  gage  neigbt  was  obtained  by  an  inspection  of  the  hydrograph  traced  by  the  gage; 
on  days  when  the  fluctuation  was  considerable  the  mean  gage  height  is  the  average  of  6  readings  during 
eadi  24-haar  period. 


Daily  dkcharge. 

in  eeetmd-feei,  ofSacandaga  River  at  HadUy,  N. 

Y.yf^mt 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2,800 
2,370 
1,000 
1,700 
1,630 

1,380 
1,270 
1,220 
1.220 
1,000 

920 
840 
750 
850 
795 

750 
795 
795 
710 
750 

915 
990 
943 
807 
860 

808 
756 
710 
020 
590 
580 

580 
580 
600 
600 
600 

580 
590 
500 
580 
500 

503 
507 
600 
580 
565 

722 
622 
560 
545 
545 

560 
605 
1,060 
960 
880 

780 
750 
750 
750 

750 
722 
605 
670 
580 

600 
545 
518 
530 
560 

600 
530 
560 
670 
750 

2,160 
3,540 
3,760 

4,200 

3,900 
3,970 
3,650 
3,350 
8,060 

2,770 
2,360 
2,100 
2,760 
4,760 
6,220 

7,470 
8430 
8.430 
8,180 
8,480 

8,180 
9,680 
11,500 
13,300 
11,800 

9,680 
7;880 
6,690 
6.400 
6,%00 

7,280 
9.080 
11,500 
12,%00 
12,«00 

11,200 
9.980 
9,680 
10,300 
10,300 

9,080 
8,180 
7280 
6,690 
5  500 

5,080 
4,360 
3,000 
3,470 
3,270 

2,710 
2,890 
3,060 
2,890 
2,540 

2,370 
2,3*^ 
2,060 
2,540 
2,540 

2,540 
3,270 
3,900 
4,130 
3,680 

4,130 
5,330 
6,120 
6,120 
5,590 

5,330 
4,600 
3,900 
3,270 
3,470 
3,470 

3,090 
2,710 
2,370 
2,050 
1,700 

1,570 
1,440 
1,380 
1,220 
1,060 

956 
864 
778 
608 
698 

660 
622 
622 
587 
519 

486 
455 
424 
395 
366 

839 
312 
297 
273 
263 

254 
232 
218 
218 
250 

227 
205 
201 
205 
210 

197 
184 
.  172 
218 
240 

263 
263 
240 
218 
193 

103 
222 
283 
292 
240 

184 
184 
172 
165 
157 
131 

95 
111 
153 
146 
149 

149 
142 
131 
128 
172 

232 

283 
292 
258 
214 

210 
172 
180 
189 
180 
184 
189 
197 
205 
222 

232 
236 
222 
214 

214 
201 

176 
176 
193 
366 
455 

424 
395 
355 

323 
297 

288 

268 
263 
263 
273 

424 
660 
660 
738 
010 

821 
738 
660 
622 
098 

1,270 
1,380 
1,160 
1,010 
864 



864 
821 
821 
821 
738 

698 
622 
552 
486 
486 

486 
552 
622 
622 
660 

660 
622 
587 
552 
622 

864 

864 

956 

2,710 

4,840 

5,500 
5,500 
4,840 
3,000 
3.060 
2,540 

2,060 
1,900 

2,  aw 

1,000 
1,630 

1,440 
1,630 
4,360 
6,120 
6,400 

5,850 
5,080 
4.360 
3,900 
3,680 

3,270 
2,890 
2.540 
2,370 
2,050 

1,000 
1,760 
1,630 
1,500 
1,570 

1,630 
1,570 
1,440 
1,220 
1,160 

1,110 

2 

1,270 

8 

3,680 

4 

4.840 

8 

4,840 

4,840 
4,840 

e 

7 

8 

4,600 

9 

4,130 

10 

3,270 

U 

3,060 

12 

2,540 

13 

1,630 

14 

1,500 

15 

1,500 

16 

1,500 

17 

1,380 

18 

1,330 

19 

1,630 

20 

2,370 

n :.. 

2,540 

22 

2,210 

23 

1,000 

24 

1  630 

25 

1,380 

28 

1,270 

27 

1,220 

28.                 ... 

1,220 
1,220 

29 

30 

1,270 

31 

1,570 

KoTK.— Dally  discharge  Jan.  1-0  and  Apr.  4  to  Dec.  SI  determined  fh>m  a  fairly  well  defined  rating  curve. 
DiUy  dfachane  Jan.  10  to  Apr.  3  estimated  by  means  of  numerous  discharge  measurements  made  during 
the  pslod,  dUDatologio  records,  and  observors  notes. 
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154  SUBFaCE  WATEE  SUPPLT,  1912,  PABT  !• 

M(mthly  ditcharge  of  Saeandaga  River  at  HadUy,  N,  Y,,for  1912. 


[Drainage  area,  1,060  square  mUes.] 

Maximum. 

Mini- 
mum. 

Mean. 

Per 

Run-off 

AOOQ" 

Month. 

Day. 

Hour. 

be^t. 

Dis- 
charge. 

racy. 

January 

22 
12 
31 

0 
24 

1 

24 
13 
26 
26 

9 

5 

12  m.... 
4  p.m... 
1150p.m 
10  a.m.. 
2  a.m... 
12  m.... 
10  a.m.. 
6a.m... 
10  p.m.. 
9a.m... 
10.  p.  m. 
2a.  m... 

Feet. 
5,44 
4.80 
6.92 
9.05 
6.61 
5.40 
2.88 
2.88 
4.28 
6.41 
6.75 
6.15 

8et.-fi. 

«3,140 

el,  150 

d6,900 

13,400 

6,150 

8,270 

302 

302 

1,480 

6620 

6,540 

4,960 

»545 
b618 
5,5D0 

131 
95 
176 
486 
1,160 

i;iio 

*i;07b 
656 

2,130 

9,110 

3,710 

975 

213 

191 

571 

1,570 

2,700 

2,360 

.618 
2.01 
&59 
8.50 
.920 
.201 
.180 
.530 
1.4S 
2.55 
2.28 

1.16 

.67 

2.82 

9.58 

4.04 

1.03 

.23 

.21 

.60 

1.71 

2.84 

2.57 

B. 

February 

B. 
B. 

April 

A. 

iSy!:::::::::::: 

A. 

Jnin^. . . 

A. 

July 

A. 

August 

A. 

September 

October 

A. 
A. 

November 

December 

A. 
A. 

The  year.. 

Apr.    9 

10  a.m.. 

906 

13,400 

95 

2,100 

1.96 

26.96 

a  Occurred  Jan.  1, 12.15  a.  m.    Open  water. 

h  From  ice  curves.    Accuracy  "  D." 

e  Occurred  Feb.  23, 10  a.  m.    Ice  conditions.    Accuracy  "  D." 

d  Occurred  Mar.  20, 10  a.  m.    Ice  conditions.    Accuracy  "D." 

WEST  BRANCH  OF  SAGANDAOA  RIVER  AT  BLAGKBRIDOE,   NEAR  WELLS, 

N.    T. 

Location.— On  the  highway  bridge  known  as  Blackbridge,  about  3  miles  weet  of 

Wells  and  2  miles  above  the  junction  of  ihe  East  and  West  branches  of  Saeandaga 

River.    Replaces  station  formerly  located  at  Whitehouse. 
Becords  available. —March  14,  1911,  to  December  31,  1912. 
Drainage  area. — 211  square  miles. 
Oage. — Chain,  attached  to  upstream  side  of  the  highway  bridge;  read  twice  daily; 

datum  unchanged. 
Channel. — Rocky  and  practically  permanent;  two  channels  at  extreme  high  water. 
Discharge  measurements. — Made  from  the  bridge  and  by  wading.    Section 

beneath  the  bridge  was  cleared  of  bowlders  in  September,  1911. 
Artificial  control.— Gage  heights  slightly  affected  by  storage  dams  used  for  logging 

in  the  spring. 
Winter  flow. — Probably  little  affected  by  ice.    Stream  open  during  greater  part  of 

the  winter. 
Accuracy. — The  open- water  rating  curve  is  very  well  defined.     Estimates  for  this 

period  are  good. 

Discharge  measvremenU  of  West  Branch  of  Saeandaga  River  at  Blackhridge,  near  WelU, 

N.  Y.,  in  1912. 


Date. 

Hydrogiapher. 

hei^t 

Dls- 
chaige. 

Date. 

Hydiographer. 

i^^U 

Dis- 
chaige. 

Apr.    4 

C.S.DeGolyer 

do 

do 

do 

Feet. 
5.24 
6.04 
6.60 
6.50 

8ee.-/t. 
1,040 
1,870 
2,800 
2,580 

Aug.    7fl 

7a 

Sept  136 

J.O.Mathers 

Feet. 
2.85 
2.85 
3.02 

''■A 

6 

do 

41.4 

8 

G.  H.  Canfleld 

61  1 

0 

a  Wading  20  feet  below  tegular  section. 


6  Wading  at  regular  section. 
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DaQy  gage  height,  in  feet,  of  We$t  Branch  of  Sacandaga  River  at  Blaebbridge,  near  Welle, 

N.  Y.Jor  1912. 

[(knellos  De  Oroff,  observer.] 


Day. 

Jan. 

Feb. 

Har. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dec. 

1 

4.75 
4.8 
4.6 
4.6 
4.8 

4.8 
4.25 

4.05 

8.9 

8.86 

8.95 

7.8  1 

7.4  ' 

7.1  1 

6.7 

6.8 

6.6 

6.35 

6.3 

6.0 
7.1 
6.8 
6.6 
6.2 

6.9 
5.6 
6.4 
5.8 
6.1 

7.2 
7.3 
7.6 
7.4 
6.9 

6.9 
7.1 
7.0 
6.5 
6.4 

6.4 
6.4 
6.1 
5.9 
5.8 

5.6 

5.35 

5.1 

6.1 

4.8 

6.2 

4.76 

4.8 

4.65 

4.5 

5.15 
4.86 
4.95 
5.15 
6.16 

6.8 
6.7 
6.6 
5.3 
5.6 

6.4 
6.4 
5.6 
6.9 
5.7 

6.4 
6.2 
5.1 
6.0 
4.9 
6.0 

7.1 

5.35 

4.55 

4.75 
4.4 

4.8 

4.15 

4.1 

3.9 

8.8 

8.75 
8.66 
3.55 
8.5 
8.42 

3.45 
3.46 
3.40 
8.30 
3.25 

8.20 
3.12 
3.10 
3.05 
8.00 

8.00 
2.90 
2.92 
Z90 
2.90 

2.84 
2.80 
2.80 
2.81 
2.81 

2.82 
2.82 
2.82 
2.82 
2.80 

2.90 
2.90 
2.90 
8.15 
2.91 

2.91 
2.90 
2.90 
2.84 
2.85 

2.84 
2.34 
2.32 
2.91 
2.90 

2.86 

Z82 
2.82 
2.80 
2.80 

2.88 

2.80 
2.80 
2.88 
2.88 
2.80 

2.80 
2.82 
2.80 
2.80 
2.80 

2.82 
2.82 
2.82 
2.82 
2.82 

2.82 

2.81 
3.84 
2.80 
2.80 

2.84 
2.84 
2.82 
2.85 
2.80 

385 
2.55 
2.86 
2.85 
380 
380 

2.84 
8.11 
3.35 
3.32 
3.32 

8.20 
3.15 
3.31 
8.25 
2.95 

2.94 
8.35 
8.10 
395 
394 

8.85 
3.65 
3.41 
8.65 
8.7 

8.6 

3.42 

8.45 

8.7 

4.2 

4.5 
4.3 
4.0 
3.9 
3.85 

3.65 

3.85 

3.9 

3.8 

3.8 

3.7 

3.7 

3.55 

3.55 

3.5 

8.6 

3,7 
3.75 
3.7 
3.6 

8.55 

3.5 

3.55 

8.5 

5.6 

4.1 

4.1 

4.05 

3.55 

6.8 

6.4 

6.3 

5.1 

4.95 

4.8 

4.5 

4.4 

4.6 
4.8 
4.2 
4.1 

4.05 

4.65 

6.6 

6.1 

6.9 

■*5,*6"* 
5.4 
6.3 
5.15 

6.0 
4.9 
4.8 
4.7 
4.65 

4.5 
4.4 

4.3 
4.3 
4.2 

4.1 

4.3 

4.05 

3.9 

8.86 

8.8 

2 

3.85 

3 

5.8 

4 

5.8 

5 

...  "  1.  .". 

5.6 

6 

1 

5.6 

7 

1 

6.6 

8 

1 

5.3 

9 

t 

6.15 

10 

1 

4.96 

11 

*"*l 

4.9 

12 

8.76 

4.75 

13 

8.7 
8.6 
8.86 

8.76 
8.6 
8.46 
8.85 
4.65 

4.85 

6.2 
6.2 
6.2 
5.46 

4.5 

S::::::::::::::: 

4.25 

15 

4.3 

16 

4.2 

17 

4.3 

18 

4.1 

19 

4.7 

20 

4.75 

21. 

4.8 

22 

4.6 

23.   .   . 

4.5 

34 

4.4 

25 

4.3 

26 

4.15 

^.... ......... ......... 

4.25 

28 

4.0 

29 

3.96 

30 

4.05 

81 

6.'7 

4.7 

Note.— Relation  of  gage  beigbt  to  dJacbarge  affected  by  Ice  Jan.  20  to  Mar.  31, 1912. 

Daily  diecharge,  in  second-feet,  of  We^t  Branch  of  Sacandaga  River  at  Blackbridge,  near 

Wells,  N.  Y.,forl911'lt. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1911. 
1 

735 
634 
545 
573 
673 

735 
1,490 
1,490 
1,140 
1,050 

926 
1,090 
1,280 
1,860 
1,960 

1,980 
1,850 
1,720 
1,720 
1,600 

1,850 
1,720 
1,600 
1,600 
i;490 

2,420 
2,940 
4,200 
4,200 
8,660 

2,760 
4,380 
2,270 
2,120 
1,980 

1,380 
886 

490 
418 

847 
368 
646 
735 
464 

464 

1,380 

604 

700 

1,010 

667 
700 
1,010 
846 
886 

846 
414 
826 
826 
326 
847 

464 

326 
306 
218 
414 

306 
617 
439 
306 
326 

287 
234 
634 
1.230 
786 

736 
646 
464 
391 
306 

234 
218 
204 
176 
163 

152 
163 
204 
163 
189 

189 
189 
176 
163 
152 

140 
140 
140 
136 
128 

120 
116 
113 
106 
97 

124 
132 
120 
91 
83 

60 
62 
60 
96 
120 

89 
78 
69 
61 
63 
56 

51 
46 
41 
46 
40 

204 
124 

66 
104 

80 

57 
53 
41 
31 
22 

136 
111 
62 
42 

67 

61 
44 

38 
34 
30 

38 
46 

78 
347 
251 
176 

152 
96 
134 
106 
86 
251 
209 
347 
414 
414 

391 
287 
251 
234 
251 

218 
176 
140 
120 
106 

92 
84 
78 
69 
72 

72 
72 
72 
163 
218 

189 
218 
251 
464 
604 

617 
414 
73 
517 
646 

490 
391 
326 
79 
490 

218 
204 
517 
391 
1,010 

1,010 
1,000 
1,490 
1,180 
439 

926 

886 

eo4 

517 
414 
251 

439 
490 
464 
891 
439 

347 
545 

1,010 
968 
968 
886 
926 

1,050 
968 

2,580 

645 
2,120 

926 
1,180 

968 

886 
545 
439 
634 
645 

391 
391 
391 
604 
700 

667 

2. 

604 

3 

490 

4 

439 

5      

439 

6 

391 

7 

326 

S 

326 

9 

368 

10  

617 

11 

667 

12   

1,600 
2,420 
1,380 
1,600 

i,a<« 

1,380 
1,380 
1,050 
1,010 

13 

14      

15 

16 

17  

18 

19 

20 

21   

806 

22 

667 

23       

3,120 
1,380 
1,230 

1,280 

1,380 

604 

24 

25      

26 

27 

28 

20 

808 

ao.. 

667 

81-., 

808 
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156  SUBFACE  WATER  SUPPLY,  1912,  PART  I. 

Daily  discharge,  in  ieeond-feet,  of  West  Branch  ofSaeandaga  River  at  Blaekbridge, 
WeUs,  N.  Y,yjm  IMl-if— Continued. 


Day. 

Jan. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1012. 
1.  . 

667 
700 
673 
517 
414 

414 
891 
806 
251 
234 

269 
204 
180 
163 
234 

204 
163 
130 
234 

1,490 
1,600 
1,280 
1140 
1,090 

1,860 
8,660 
8  120 
2580 
2,1» 

1,720 
1380 
1,180 
1,600 
1,980 

4,020 
4,380 
4,200 
8,300 

3,300 
3,660 
3,480 
2.580 
2,420 

2,420 
2,420 
1,980 
1,720 
1,600 

1,380 

1,140 

926 

926 

700 

2,120 
667 
700 
604 
517 

968 
735 

806 
886 
886 

1,090 
1  490 
1,380 
1,090 
i;380 

2,420 

1,380 
1,720 
1,490 

1,180 

1,010 

926 

846 

770 

1,850 

3,660 

1  140 

545 

667 

464 

414 
847 
326 
251 
218 

204 
.   176 
152 
140 
124 

130 
132 
120 
102 
94 

86 
76 
73 
65 

58 

68 
46 
48 
46 
46 

40 
36 
36 
37 
37 

38 
38 
38 
88 
36 

46 
46 
46 
79 

47 

47 
46 
46 
40 
41 

40 
6 
4 
47 
46 

43 

38 
38 
36 
36 
44 

36 
36 
44 
44 

36 

86 
88 
86 
86 
36 

38 
38 
38 
38 
88 

88 
37 
40 
36 
86 

40 
40 
38 
41 
86 

41 
15 
43 
41 
36 
36 

40 
73 
111 
106 
106 

86 
79 
104 
94 
63 

61 
111 
73 
63 
61 

284 

176 
122 
176 
189 

140 
124 
130 
189 

868 

617 

iiJ 

287 
251 
234 

176 
234 
251 
218 
218 

189 
189 
152 
152 
140 

163 
189 
204 
189 
163 

152 
140 
152 
140 
1,380 

326 
326 
306 

152 
1,600 

1,180 
1,090 
926 
808 
700 
517 

464 

517 
414 
368 
326 

306 

604 

2,780 

i;980 

1,730 

1,550 
1,380 
1180 
1090 
968 

846 
770 
700 
634 
604 

617 
464 

414 
414 
368 

836 
414 
306 
251 
234 

218 

2 

234 

3 

1,600 

4 

1,600 

5 

1,380 

6 

1,380 

7 

l!386 

8 

1  090 

9 

968 

10 

808 

11 

770 

12 

667 

13 

617 

14 

301 

16 

414 

16 

368 

17 

414 

18 

326 

19 

634 

20 

667 

21 

TOO 

22 

573 

23 

617 

24 

464 

25 

414 

26 1   . 

347 

27 

391 

28 

287 

29 

209 

30 

306 

31 

634 

Note.— Daily  diachargn  determined  from  a  well-defined  rating  curve.    Discharge  on  days  for  which  no 
gage  heights  are  given  estimated  from  the  discharge  at  Hope. 

Monthly  discharge  of  West  Branch  ofSacandaga  River  at  Blackbridge,  near  WeUs,  N.  Y., 

far  1911-lt. 

[Drainage  area  211  square  miles.] 


Month 


Discharge  in  second-feet. 


ICazimum. 


ICinimum. 


Mean. 


Per 

square 
mile. 


Run-ofl 
(depth  in 
Inches  on 
drainage 

rrea). 


-Accu- 
racy. 


AprU 

May 

June 

July 

August.... 
September. 
October. . . . 
November. 
December.. 


1911. 


4,200 

4,380 

1,230 

189 

347 

414 

1,490 

2,580 

3,120 


545 
326 
152 
52 
30 
69 
73 
347 
336 


1,690 
1,000 

368 

112 
81.8 

181 

536 

791 
1,010 


8.01 
4.74 
1.74 
.531 


2.64 
3.76 
4.79 


8.94 

5.46 

1.94 

.61 

.45 

.96 

2.93 

4.18 

6.52 


January 

February.., 

March 

AprU 

May 

June 

July 

August...., 
September. 

October 

November. , 
December.. 


1912. 


4,380 

2,420 

3,660 

79 

44 

617 

1,600 

2,760 

1,600 


1,090 

517 

46 

4 

15 
40 
140 
234 
218 


250 

130 

400 
2,440 
1,170 

334 
39.8 
37.6 

158 

410 

763 

660 


1.18 

.616 

1.90 

11.6 

5.56 

1.58 

.189 

.178 

.749 

1.94 

3.62 

3.17 


1.36 

.66 

2.19 

12.94 

6.40 

1.76 

.22 

.21 

.84 

2.24 

4.04 

8.66 


A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 


D. 
D. 
D. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
A, 
A, 


The  year. , 


4,380 


565 


2.68 


36.53 


Note.— Discharge  Jan.  20  to  Mar.  31  estimated  by  comparison  with  the  discharge  at  Hadley.    Mean 
disohaqse  Jan.  20-31  estimated  125  second-feet. 
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HOOSIO  BIYEB  NEAB   EAGLE   BBIDGE,    K.   Y. 

Location. — 1}  miles  above  the  village  of  Eagle  Bridge  and  i  mile  below  the  mouth 
of  Walloomsac  River  coming  in  from  the  right.  Owlkill  Creek  enters  from  the 
right  at  Eagle  Bridge.  Replaces  station  formerly  maintained  at  Buskirk.  The 
Buskirk  station  was  abandoned  because  the  relation  between  gage  height  and 
discharge  was  affected  by  backwater  caused  by  the  construction  of  a  dam  at 
Johnsonville. 

BecoxdB  available.— August  13,  1910,  to  December  31,  1912.  For  the  station  for- 
merly maintained  at  Buskirk,  4  miles  below,  records  are  available  from  Sep- 
tember 25,  1903,  to  December  31,  1908.  Data  published  also  in  annual  reports 
of  New  York  State  engineer  and  surveyor. 

Drainage  area. — 512  square  miles. 

Oage. — Standard  chain,  supported  by  cantilever  arm  on  a  tree  on  the  left  bank  about 
400  feet  above  the  residence  of  James  Russell.    Datum  unchanged. 

Channel. — Bed  of  river  composed  of  gravel;  liable  to  shift.  Control  point  about  400 
feet  below  the  gage. 

Biachaige  measoremente.— At  low  stages  made  by  wading;  at  high  stages  for- 
merly made  from  the  highway  bridge  in  the  village  of  Eagle  Bridge,  1)  miles 
below.  A  cable  was  erected  at  this  station  during  1912,  i  mile  below  the  gage 
for  high-water  measurements. 

Artificial  control.— The  dam  of.  Walter  A.  Wood  A  Co.  is  located  at  Hoosic  Falls, 
about  2  miles  above  the  gage.  Walloomsac  River  is  also  partly  controlled,  and 
the  effect  of  the  operation  of  the  mills  is  observable  at  the  gage.  On  this  account 
the  gage  heights  should  be  used  with  caution. 

Accuracy. — Except  for  poeedble  inaccuracies  in  gage  heights  due  to  artificial  control 
records  are  good. 

Ditcharge  meattiremenU  of  Hoosic  River  near  Eagle  Bridge^  N.  F.,  in  1912. 


Date. 


Hydrognpher. 


Dis- 
charge, 


Feb.  27o 
Mar.    1« 
14 

16 
17 


C.  8.  De  Golyer 

....do 

Alexander  McMIIJan. 

C.  S.  De  Oolyer 

do 


Feet, 
9.52 
8.28 
9.80 
12.33 
10.28 


684 

S41 

1,860 

4,960 

8,320 


a  ICeasurements  made  under  complete  loe  cover. 
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Daily  gage  height,  in  feet,  of  Hoonc  River  near  Eagle  Bridge,  N.  Y.,for  1912. 
[Vaahti  Russell,  obsenrer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dec 

1 

8.7 
8.7 
8.5 
8.4 
8.2 

8.1 
7.9 
8.0 
8.8 
8.3 

8.4 
8.7 
8.6 
8.4 
8.6 

8.6 
8.6 
8.4 
9.4 
9.8 

9.2 
9.1 
8.6 
8.6 
8.2 

8.3 
8.2 
8.2 
8.2 
8.2 
8.0 

8.0 
8.1 
8.1 
8.0 
8.5 

8.56 

8.3 

8.2 

8.45 

8.76 

8.76 
8.85 
8.86 
8.8 
8.66 

8.4 
8.36 
8.25 
8.35 
8.56 

9.0 
10.6 
9.4 
8.9 
9.6 

10.2 
9.4 
9.1 
8.7 

8.55 

8.3 

8.46 

8.5 

8.4 

8.4 
8.46 
9.1 
10.7 
9.4 

9.2 
9.0 

"9.9** 
9.8 

12.4 
10.5 
10.6 
10.6 

ia8 

10.0 
9.6 
9.0 
9.0 
8.9 

8.6 

8.6 

8.7 
11.5 
11.8 
10.4 

11.1 
11.7 
11.6 
10.5 
10.8 

11.4 
12.5 

"ii.k' 
ia9 

10.5 
10.1 
10.0 
10.3 
10.5 

11.4 
11.6 

ia9 

10.8 
10.3 

9.9 
9.9 
10.4 
10.0 
10.0 

9.6 
9.5 
9.2 
9.1 
9.4 

9.2 
9.0 
8.8 
8.6 
8.6 

9.0 
9.2 
8.8 
8.8 
9.3 

8.8 
8.6 
8.8 
8.9 
8.8 

8.8 
10.6 
9.8 
9.3 
9.2 

'    9.2 
9.8 
9.2 
9.0 
9.3 

9.0 
8.8 
8.6 
8.4 
11.4 
10.7 

9.9 
9.4 
11.8 
10.2 
9.8 

9.4 
9.9 
9.2 
9.0 
8.8 

8.6 

8.4 

8.3 

8.15 

8.1 

8.0 
8.2 
8.0 
7.9 
7.9 

7.7 

7.8 

7.42 

7.6 

7.6 

7.48 
7.42 
7.48 
7.30 
7.05 

7.5 

7.32 

7.30 

7.05 

7.25 

7.30 
7.02 
7.35 
7.22 
7.20 

7.15 
7.40 
7.00 
7.00 
7.30 

7.18 

7.30 

7.25 

7.8 

7.40 

7.08 
7.38 
7.28 
7.20 
7.20 

7.25 
7.25 
6.95 
6.95 
7.26 
7.25 

7.0 
7.25 
7.02 
7.06 
7.30 

7.22 
7.12 
6.98 
6.98 
6.85 

6.96 

7.6 

7.08 

6.92 

7.00 

7.02 
6.75 
6.90 
7.05 
7.00 

7.00 

7.10 

7.18 

7.7 

7.20 

7.40 
7.10 
7.32 
6.95 
7.08 
7.02 

6.92 
7.00 
7.30 
7.45 
7.36 

7.32 
7.20 
7.00 
7.25 
7.20 

7.25 
7.20 
7.22 
7.08 
6.95 

7.7 

7.6 

7.32 

7.28 

7.65 

7.22 
7.10 
7.32 
7.22 
7.12 

7.12 
7.15 
7.12 
7.02 
7.18 

7.48 
7.40 
7.30 
7.20 
7.18 

7.05 
7.00 
7.32 
7.02 
7.15 

7.35 
7.45 
7.26 
7.50 
7.40 

7.25 
7.15 
7.12 
7.55 
7.38 

7.28 
7.25 
7.42 

*ii.'6'* 

10.2 
9.5 
9.2 
8.8 
8.6 
8.4 

8.35 

8.4 

8.3 

8.2 

8.0 

&0 
8.0 
10.8 
9.5 
9.0 

8.8 
8.7 
8.4 
9.1 
9.4 

9.0 
8.7 
8.6 
8.4 
8.3 

8.3 

8.25 

8.2 

8.0 

8.8 

8.45 
8.25 
8.05 
8.15 
8.1 

ao 

2 

8.1 

3 

10.7 

4 

9.6 

5 

9.0 

6 

0.6 

7 

9.7 

8 

9.1 

9 : 

8.9 

10 

8.8 

11 

8.7 

12 

8.6 

13 

8.35 

14 

8.3 

15 

&2 

18 

8.3 

17 

8.1 

18 

8.1 

19 

8.8 

20 

9.1 

21 

8.45 

22 

8.2 

23 

8.3 

24 

8.2 

25 

7.9 

26 

8.25 

27 

8.3 

28 

8.35 

29 

8.25 

30 

8.6 

31 

10.8 

Note.— Relation  of  gage  height  to  discharge  affected  by  ice  Jan.  8  to  Mar.  15. 
Daily  discharge,  in  second-feet,  of  Hoosic  River  near  Eagle  Bridge,  N.  Y.,for  1910-1912. 


Day. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Day. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1910. 
1 

116 
112 
128 
128 
128 

270 
1,400 
532 
310 
262 

195 
230 
212 
165 
212 

152 
84 
128 
140 
128 

152 
142 
135 
116 
195 

152 
128 
171 
128 
105 

116 
112 
230 
950 
880 

746 
532 
400 
355 
400 

532 
290 
310 
450 
450 

310 
238 
290 
212 
270 

270 
270 
290 
290 
290 

290 
310 
478 
778 
680 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

140 
140 
152 
180 
106 

76 
140 
128 
105 
152 

106 
94 
75 

106 
90 

116 

195 
195 
135 
152 
180 

160 
121 
105 
94 

84 

140 
196 
212 
212 
140 

106 
128 
128 
116 
128 

106 
84 
136 
128 
140 

166 
152 
165 
250 
165 
166 

425 
400 
332 
856 
310 

310 
290 
378 
223 
290 

310 
195 
378 
355 
223 

880 

2 

88U 

3 

680 

4...   . 

620 

5 

745 

6 

745 

7 

620 

8 

560 

9 

1,090 

10 

2,990 
1,730 

11 

12 

1,640 

13 

14 

15 

223 
94 
145 

1,400 
1,500 
2,90 
1,730 
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DaUff  dMiorge,  in  secfmd-fut,  of  Hoo9ic  River  near  Eagle  Bridge,  N.  F.,  far  1910- 

1912 — Continued. 


Day. 


Jan. 


Feb. 


liar. 


Apr. 


May, 


June. 


July. 


Aug. 

Sept. 

Oct. 

Nov. 

189 

250 

620 

1,240 

166 

250 

880 

960 

145 

174 

810 

960 

162 

196 

880 

810 

88 

166 

1,640 

746 

94 

270 

1,020 

810 

180 

478 

1,240 

1,000 

189 

620 

1,160 

1,090 

180 

832 

1,020 

880 

lid 

1,910 

880 

846 

160 

950 

746 

810 

88 

746 

680 

680 

91 

606 

680 

1,640 

68 

450 

606 

1,090 

88 

878 

478 

1,090 

116 

632 

532 

1,090 

152 

632 

605 

880 

146 

450 

632 

1,640 

189 

478 

6,040 

2,000 

128 

400 

2,880 

1,480 

140 

878 

2,000 

1,400 

84 

810 

2,990 

1,240 

94 

878 

3,840 

1,020 

128 

366 

2,670 

1,1C0 

81 

378 

1,910 

1,320 

105 

298 

1,560 

950 

162 

310 

1,400 

1,090 

230 

332 

1,240 

1,020 

1,240 

366 

1,090 

2,280 

746 

620 

1,020 

1,6C0 

426 

960 

140 

121 

302 

778 

212 

140 

270 

810 

146 

230 

230 

745 

152 

290 

195 

680 

230 

250 

189 

6C0 

202 

238 

162 

560 

171 

196 

140 

660 

135 

140 

238 

2,880 

135 

212 

146 

1,640 

105 

195 

180 

1,240 

135 

212 

260 

1,090 

310 

195 

290 

1,020 

160 

202 

212 

810 

121 

160 

310 

1.320 

140 

128 

270 

1,560 

145 

400 

212 

1,240 

84 

355 

180 

1,020 

116 

238 

171 

950 

152 

223 

332 

810 

140 

378 

262 

745 

140 

202 

223 

745 

165 

165 

212 

712 

189 

238 

278 

680 

400 

202 

5,500 

660 

195 

171 

3,840 

1,090 

270 

171 

2,280 

846 

166 

180 

1,640 

712 

238 

171 

1400 

600 

128 

146 

1090 

650 

160 

189 

950 

620 

146 

810 

Dec. 


1. 
2. 
3. 
.  4. 
6- 

6. 
7.. 

8.. 

9.. 

10.. 


1911. 


5,040 
3,340 
1,660 

1,400 
1,400 
1,090 


11. 
12. 
13. 
14. 
15. 

16. 
17. 
18.. 
19.. 
20.. 


778 
650 
632 
746 
810 

632 
632 
620 
633 
660 

606 
633 
606 


21. 
23. 
23. 
24. 
25. 

96. 
27. 
28.. 
39. 
30. 
31. 


1912. 


2. 
3. 
4. 
6. 

6. 
7. 
8. 
9.. 
10.. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
23. 
23. 
24. 
25. 

26.. 
27. 
28. 
29. 
30. 
31. 


1,400 

1,400 

500 


1,090 

1,090 

880 

810 

680 

620 
605 


2,470 

1,000 
660 
660 
660 
660 

660 
746 
1,730 
880 
660 

810 
3,580 
6,000 
2,090 
3,710 
1,910 


5,040 
2,570 
2,670 
2,670 
2,880 

2,090 
1,730 
1,240 
1,240 
1,160 

950 
950 
1,090 
3,710 
4,120 
2,470 


1,400 


1,560 

3,230 
4,720 
2,880 
2,470 
2,090 

1,730 
1,730 
1,730 
2,470 
4,720 

3,100 
2,280 
1,730 
1,730 
1,660 

1,480 
1,6C0 
1,400 
1,240 
1,480 

1,730 
1,730 
1,910 
1,730 
1,56Q 


3,230 
3,080 
3,840 
2,570 
2,880 

8,580 
5,200 
5^600 
3,460 
2,980 

2,570 
2,180 
2,000 
2,380 
2,670 

3,580 
8,840 
3,990 
2,880 
2,380 

2,000 
2,000 
2,470 
2,090 
2,090 

1,780 
1,640 
1,400 
1,320 
1,560 


1,480 
2,670 
1,730 
1,400 
1,090 

1,020 
810 
810 
746 
660 

590 
560 
620 
590 
660 

532 

478 
450 
606 
960 


606 
450 
378 
400 

425 
332 
310 
310 
212 
270 


1,400 

1,240 

1,090 

950 

960 

1,240 
1,400 
1,090 
1,090 
1,480 

1,000 
050 
1,090 
1,1C0 
1,090 

1,090 
2,670 
1,910 
1,480 
1,400 

1,400 
1,010 
1,400 
1,240 
1.480 

1,240 
1,090 
950 
810 
3,580 
2,780 


355 
832 
332 
195 


378 
478 
450 
355 
270 

212 

400 

1,820 

1,820 

1,090 

880 

778 
560 
632 
560 

426 
425 
366 
332 
222 

332 
355 
356 
310 
302 


2,000 
1,560 
4,130 
2,280 
1,910 

1,660 
2,000 
1,400 
1,340 
1,090 

960 
810 
746 
660 
620 

660 
€80 
560 
505 
506 

400 
450 
278 
866 
355 

302 
278 
302 
230 
152 


174 
212 
196 
166 
160 

152 
171 
180 
106 
160 

213 
116 
160 
136 
76 

79 
180 
171 
148 
160 

128 
140 
94 
160 
356 

196 
171 
140 
230 
171 
196 


810 


152 
212 


145 
250 
202 
195 

180 
270 
140 
140 
230 

180 
230 
212 
450 
270 

leo 

262 
223 
195 
195 

212 
212 
128 
128 
212 
212 


1,320 

1,160 

960 

960 

745 

778 
778 
778 
778 
712 

745 
880 
950 
810 
810 

1,160 
1,480 
1,480 
1,240 
960 

880 

960 

3,840 

2,470 

1,910 

1,730 
1,910 
1,640 
1,090 
1,020 
960 


560 

620 

2,780 

1,730 

1,240 

1,730 
1,820 
1,3» 
1,160 
1,090 

1,020 
950 
778 
745 


746 

620 

620 

1,000 

1,320 

845 
680 
746 
680 
506 

712 
746 
778 
712 
960 
2,880 


NoTs.— Dafly  disclutfge  detcrmJned  from  a  &lrly  well  defined  rating  curve.  On  April  8  and  Oct,  24 
the  water  was  so  hish  tbat  tbe  observer  could  not  get  to  the  gage.  This  was  at  least  gage  height  13  feet. 
Dischaige  estimatea  lor  these  days. 
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Monthly  discharge  of  Hoosic  River  near  Eagle  Bridge,  N.  F.,  far  1910-1912, 
[Drainage  area,  512  square  miles.] 


IContb. 


Dlacliarge  In  second-^eet. 


Maxlnium. 


Minimum. 


Mean. 


Per 
square 


Run-off 
(depth  In 
XDcneson 
drainage 

area). 


Accu 
racy. 


August  ia-31. 
September — 

October 

November 

December 


1910. 


228 

1,400 

250 

850 

2,990 


76 
84 
84 
112 
212 


124 
224 
139 
884 

839 


0.242 
.488 
.271 
.750 

1.04 


0.17 
.49 
.31 
.84 

1.89 


January 

February.. 

March 

April 

May 

June 

July 

August 

September. 

October 

November.. 
December.. 


1911. 


6,000 
4,720 
2,670 
1,820 
355 
1,240 
1,910 
5,040 
2,280 
3,840 


950 
212 
196 
75 
68 
166 
478 
680 
712 


1,000 

512 

1,060 

1,990 

726 

518 

164 

198 

459 

1,400 

1,160 

1,220 


1.95 
1.00 
2.07 
3.89 
1.42 
1.01 
.320 
.387 
.896 
2.73 
2.27 
2.38 


2.26 
1.04 
2.39 
4.34 
1.64 
1.13 
.37 
.45 
1.00 
3.15 
2.53 
2.74 


The  year. , 


6,000 


68 


809 


1.70 


23.03 


January 

February . . 

March 

AprU 

May 

June 

July 

August 

September. 
October — 
November. 
December.. 


1912. 


5,040 

5,600 

3,580 

4,120 

450 

400 

400 

6,500 

2,880 

2,880 


1,320 
810 
152 
128 
84 
121 
140 
560 
605 


570 

460 

1,510 

2,770 

1,410 

962 

213 

172 

211 

734 

941 

1,060 


1.11 
.898 
2.96 
5.41 
2.75 
1.88 
.416 
.336 
.412 
1.43 
1.84 
2.07 


1.28 

.97 

3.40 

6.04 

3.17 

2.10 

.48 

.39 

.46 

1.65 

2.05 

2.39 


C. 
B. 
B. 
A. 
A. 
A. 
B. 
B. 
B. 
A. 
A. 
A. 


The  year. , 


5,600 


84 


917 


1.79 


24.38 


Note.— Discharge  Jan.  1  and  2, 9  to  28,  and  Feb.  14  to  Mar.  14, 1911,  estimated  from  cUmatological  records 
and  comparative  run-off.  Discharge  Jan.  8  to  Feb.  9,  1912,  estimated  from  cUmatological  records,  ob- 
server-s  notes,  and  measurements  made  after  this  period;  dlscliarge  Feb.  10.  to  Mar.  14, 1912,  estimated 
from  measurements  made  during  the  period:  Jan.  1-2, 1911,  2,000  second-feet:  Jan.  9-28, 1911, 490  second- 
feet;  Feb.  14-28, 1911. 435  second-feet;  Mar.  1-14, 1911, 505  second-feet;  Jan.  8-31, 1912,505  seoond-feet;  Feb. 
•1-10, 1912, 400  second-feet. 

MOHAWK  RIVER   AT   LITTLE   FALLS,    N.    Y. 

Location. — ^At  the  lower  (Gilbert's)  dam  in  the  city  of  Little  Falls,  N.  Y. 

Becords  available. — 1898  to  1912.  Data  also  in  the  report  of  the  Board  of  Engineen 
on  Deep  Water  Ways  (1900)  and  the  annual  reports  of  the  New  York  State  engi- 
neer and  surveyor. 

Drainage  area. — 1,306  square  miles. 

ComputationB  of  discharge. — Records  show  the  flow  over  a  masonry  dam  and  the 
run  of  the  water  wheels  at  the  Astoranga  Knitting  Mill  and  the  mill  of  the  Little 
Falls  Paper  Co. 

Diversion. — ^Water  is  diverted  from  Mohawk  River  above  this  station  to  feed  the 
Erie  Canal.  The  records  at  this  point  do  not  indicate  the  total  run-off  from  the 
drainage  area.  They  indicate  the  amount  of  water  flowing  in  the  river  after  it 
leaves  Little  Falls. 

Cooperation. — Records  obtained  and  furnished  for  publication  under  the  directLon 
of  the  New  York  State  engineer  and  surveyor. 
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Daily  dMvatge  in  ieeond-feet  of  Mohawk  River  at  Little  FaUs,  N.  T.yfar  1912. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jane. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1 
2 
3. 
4 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17, 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

25. 
27. 
28. 
29. 
30. 
31. 


2,537 
2,821 
2,753 
2,254 
1,871 

1,363 
a  915 
1,401 
1,528 
1,323 

1,402 
1,441 
1,330 
>1,297 
1,706 

1,528 
1,568 
1,529 
1,564 
1,099 

>1,935 
2,318 
1,946 
1,758 
1,W7 

1,526 
1,330 
a735 
1,601 
1,407 
1,289 


1,437 

1, 
286 
954 
316 

318 
248 
136 
090 
133 


2,365 
-  243 

188 
270 

365 
319 
416 
264 


2,066 
1,990 
01,601 
1,730 
1,717 

1,518 
1,448 
1,931 
2,593 
«2,558 

2,252 
2,367 
2,253 
1,488 
1,866 

4,127 
•  5,128 
6,291 
8,234 
9,270 

7,578 
6,400 
6,508 
•4,031 
8,868 

3,011 
3,065 
3,606 
7,913 
10,093 
011,937 


15,312 
14,103 
10,866 
9,570 
9,584 

11,308 
•16,360 
17,991 
12,856 
9,224 

7,903 
6,712 
7,152 
•  8,054 
10,663 

12,928 
14,151 
12,170 
11,966 
9,629 

•6,939 
7,177 

12,228 
8,490 
7,516 

6,350 

6,782 

•7,180 

6,278 

5,743 


5,041 
5,457 
4,828 
4,321 
03,559 

3,896 
4,996 
3,888 
3,449 
2,861 

2,396 
•1,607 
1,994 
2,132 
1,706 

1,610 
2,821 
4,454 
•3,657 
3,146 

5,301 
7,404 
5,495 
4,060 
3,214 

•2,240 
2,245 
1,345 
1,326 
2,537 
3,459 


2,857 
o2,267 
2,996 
2,759 
2,269 

1,993 
1,731 
1,640 
01,357 
i;982 

1,579 
1,483 
1,387 
1,305 
1,451 

•1,130 

2,120 

1,410 

1,017 

942 

720 

647 

•372 

662 

747 

809 
646 
373 
491 
•574 


898 
742 
717 
435 
873 

728 

•  401 
693 
613 
419 

386 
438 
238 

•  696 
994 

1,020 
843 
788 
666 
566 

•  401 
1,100 
1,128 

834 
796 

673 
775 

•  436 
367 
646 
597 


673 

633 

760 

•  887 

1,128 

904 
775 
843 
643 
642 


975 
829 
902 
738 

738 
842 

•  435 
761 
843 

724 
806 
789 
769 

•  617 

886 

804 
739 
742 
639 
255 


•  554 

567 

975 

1,288 

1,273 

1,505 
1,754 
•1,006 
1,196 
961 


037 

996 

812 

•  548 

1,688 
2,774 
1,774 
2,214 
2,374 

1,982 
•1,406 
1,681 
2,459 
4,676 

5,139 
3,559 
2,340 
>1,563 
2,052 


2,076 
2,927 
2,739 
2,119 
1,854 

01,440 
1,696 
1,357 
1,249 
1,301 

1,593 
1,952 
•1,758 
2,411 
1,909 

1,437 
1,663 
2,417 
1,362 
•2,550 

2,716 
1,768 
1,607 
2,811 
5,924 

5,988 
•4,062 
3,583 
2,825 
2,403 
1,991 


1,934 
2,080 
•2,044 
2,005 
1,844 

1,600 
1,759 

10,062 
9,045 

•4,993 

3,673 
2,643 
2,055 
2,848 
4,026 

3,173 
•2,402 
2,143 
1,946 
2,244 

2,033 
1,822 
1,928 
•1,449 
2,583 

2,880 
2,768 
2,338 
2,090 
2,028 


499 

807 
387 
934 
686 

691 
760 
592 
772 
180 

063 
640 
709 
239 
114 

063 
870 
938 
185 
997 

220 
229 
587 
478 
580 

718 
660 
358 
661 
946 
587 


•  Sunday. 
MmUMy  diecharge  qf  Mohawk  River  at  LiUle  FaUs,  N,  Y.Jor  int. 


Month. 

Discharge  In  second-feet. 

Month. 

Discharge  in  second-feet. 

If Avlinnin 

lf<Tiltntiif|. 

Mean. 

Maximum. 

Mean. 

January 

February 

Mardti 

2,821 
2,415 
11,937 
17,991 
7,404 
2,993 
1,128 

785 

828 

1,448 

5;  743 

1^326 

372 

238 

1,664 
1,534 
^220 
10,109 
3430 
1,390 
674 

August 

September 

October 

November 

December 

The  year 

1,128 
5,139 
5,988 

10,062 
7,387 

17,991 

255 

548 
1,249 
1  449 
1,499 

238 

760 
1,763 
2  371 
2,888 
3,490 
2,850 

AnH 

1^....  . 

jSa..:.::::... 

Julv 

MOHAWK  RIYEB  AT  TRIBES   HILL,    N.   T. 

Location. — ^At  the  suspenflion  bridge  between  the  towns  of  Fort  Hunter  and  Tribes 

HiU. 
Becoids  available. — ^Aprii  3,  1904,  to  December  31;  1912.    Data  also  in  the  annual 

reports  of  the  New  York  State  engineer  and  surveyor. 
Draixia^  area.~3,113  square  miles. 
Oag^e. — Chain  gage  on  bridge. 

ChanneL — Favorable  for  cunent-meter  measurements. 
Diaohari^e  meaanreniexits. — ^Made  from  the  downstream  side  of  the  suspension 

bridge. 
Cooperation. — ^Established  and  maintained  by  the  New  York  State  engineer  and 

(Borveyor,  who  furnishes  the  records  for  publication. 
29761'*— W8P  321—14 ^11 
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162  SURFACE  WATER  SUPPLY,  1912,  PART  I. 

Daily  diicharge,  in  second-feet,  of  Mohawk  kiver  at  Tribes  HiU,  N,  Y.^for  1912, 


Day. 

Jan. 

Feb. 

liar. 

Apr. 

Ifey. 

June. 

July. 

Aug, 

Sept. 

Oct. 

Nov. 

Doc. 

1 

7,000 
7,800 
7,000 
6,275 
6,250 

4,600 
o4,300 
4,000 
3,700 
3,420 

3,125 
2,576 
2,300 
12,300 
2,025 

2,025 
1,776 
1,775 
1,520 
1,520 

ol,300 

1,120 

1,120 

960 

710 

710 
630 
OG30 
630 
675 
660 

550 
560 
625 
o525 
625 

620 
620 
520 
615 
615 

0  615 
515 
516 
610 
610 

510 
510 
O610 
510 
510 

625 
630 
630 
630 
O630 

630 
1,520 
1,520 
1,520 

1,620 
1,120 
o  1,120 
1,120 
1,620 

1,520 
2,025 
2,025 
2,025 
02,025 

2,025 
2,576 
6,600 
10,600 
17,600 

46,000 
025,700 
26,100 
29,150 
36,800 

30,600 
14,700 
10,200 
al4,400 
11,100 

9,100 

7,200 

13,250 

26,100 

(«b) 

36.800 

33,600 
26,950 
26,950 

36,800 

%'/ 

41,250 
30,100 

27,800 
25,300 
22,300 
o24,125 
28,700 

39,300 
43,700 
38,650 
31,600 
30,600 

023,760 
24,600 
27,376 
20,600 
24,500 

20,800 
16,800 
013,800 
15,300 
16,800 

14,100 
13,800 
11,850 
9^600 
o8,876 

9,600 
9,100 
8,250 
6,825 
6,100 

5,926 
o6,600 
6,250 
4,600 
4,600 

4,050 
8,250 
12,650 
011,100 
9,100 

9,600 
11,600 
10,850 
10,050 

8,875 

O7.400 
7,200 
7,600 
7,400 
7,000 
6,025 

6,825 
o7,000 
7,000 
7,000 
6,925 

6,250 
4950 
4,600 
04,300 
3,700 

3,700 
3,850 
3,700 
3,560 
3,700 

-3,420 
3,420 
3,420 
3,420 
3,126 

2,712 

2,438 
02,300 
2,300 
2,162 

2,025 
1,900 
1,776 
1,775 
al,776 

1,776 
1,776 
1,776 
1,776 
1,776 

1,648 
al,410 
1,300 
1,300 
1,300 

1,300 
1,300 
1,300 
al,300 
1,620 

1,620 
1,620 
1,620 
1,520 
1,620 

ol,MO 
1,520 
1,410 
1,410 
1,620 

1,620 
1,620 
ol,520 
1,410 
1,300 
1,120 

1,120 
1,120 
1,300 
01,300 
1,300 

1,300 
1,300 
1,300 
1,648 
1,620 

al,620 
1648 
2,162 
2,675 
2,438 

2,025 
1,776 
01,775 
1,776 
2,025 

2,162 
2,162 
1,648 
1,300 
ol,648 

1,776 
1,776 
1.776 
1,620 
1,520 
1,620 

al,620 
1,620 
1,620 
1,776 
2,162 

2,676 
2,850 
12,968 
2,988 
2,676 

2,676 
2,300 
2,025 
2,025 
o2,676 

3,125 
6,925 
6,600 
3,700 
4,600 

6,000 
06,250 
4,600 
4,600 
8,875 

11,860 
9,600 
6,650 

04,050 
4,300 

4,000 
4,000 
4,300 
4,000 
3,700 

03,420 
3,125 
2,438 
2,300 
2,162 

2,02S 
2,300 
o2,162 
2,300 
2,162 

2,300 
2,300 
2,300 
2,576 
o4,776 

5,925 
4,776 
6,250 
10,325 
18,425 

17,600 
015,300 

10,325 
7,600 
6,762 
4,000 

3,850 
3,700 
0  4,000 
4,300 
4,300 

3,850 
3,700 
20,100 
24,900 
011,100 

0,350 
7,600 
6,650 
7,800 
9,350 

7,000 

6,762 
6,250 
6,600 

6,425 
5,425 
5,600 
o6,762 
7,400 

7,000 
6,925 
6,250 
4,776 
4,600 

0  3,420 

2 

6,100 

3..: 

36.050 

4 

16,800 

6 

14,100 

6 

14,700 

7 

16,800 

8 

al4, 100 

9 

7,600 

10 

6,100 

11 

7,000 

12 

7,600 

13 

4,950 

14 

4,460 

15 

04,775 

16 

4,950 

17 

6,435 

18 

6,250 

19 

6,100 

20 

8,250 

21 

8,875 

22 

0  8,650 

23 

71800 

24 

7,200 

25 

6,462 

26 

5,425 

27 

6,425 

28 

6.600 

29 

0  6,422 

30 

8,250 

31 

10,850 

o  Sunday.  b  Beyond  limits  of  rating  curve. 

M<mthly  discharge  of  Mohawk  River  at  Tribes  Hill,  N.  Y.,for  1912. 


Month. 

Ducharge  in  second-feet. 

Month. 

Discharge  in  seoond-feet. 

Maximum. 

Minimum. 

Mean. 

.Maximum. 

Minimum. 

Mean. 

January 

February 

March 

7,800 

1,520 

0  46,000 

043.700 

14,100 

7,000 

1,775 

550 
510 
1,120 
13,800 
4,600 
1,775 
1,120 

2,685 
642 
12,439 
28,065 
8,572 
3,768 
1,481 

August 

September 

October 

November 

December 

The  year 

2,576 
11,850 
18,425 
24,900 
26,960 
146,000 

1,120 
1,520 
2,025 
3,700 
3  420 
610 

1,600 
4,107 
5,285 

April 

7,086 

m5^... .:.:::: 

8,581 

June 

7,020 

July 

o  Actual  maximum  beyond  limits  of  rating  curve. 
WEST   CANADA    CREEK   AT  WILMURT,    N.    Y. 

Location.— At  the  highway  bridge  in  the  town  of  Wilmurt,  N.  Y. 

Becords  available.-^ime  28,  1909,  to  December  31,  1912.  Data  also  in  annual 
reports  of  the  New  York  State  engineer  and  surveyor. 

Drainage  area. — 198  square  miles. 

Oage. — Enameled  steel  scale,  attached  to  the  planking  on  the  right  side  of  the  center 
pier  at  the  downstream  side  of  the  bridge.  High- water  gage  attached  to  a  tele- 
graph pole  near  the  Flansbuigh  residence. 

Discharge  measurements. — ^Made  by  wading  below  the  bridge  at  low  water  and 
from  the  bridge  at  high  water. 

Cooperation.— Established  and  maintained  by  the  New  York  State  engineer  and 
surveyor,  who  furnishes  the  records  for  publication. 
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Daily  discharge,  in  Heond-feet,  of  West  Canada  Creek  at  Wilmurty  N.  T.,/cr  191  i. 


Day. 


Jan.  Feb.  liar.  Apr.  liay.  Jane.  July.  Aug.  Sept.  Oct.  Nov.  Dec. 


1 
2. 
3 
4 
5 

6. 
7 
8 
9 
10. 

U 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22. 
23 
24 
25 

26. 
27. 
28. 
29 
30. 
31. 


744 
676 
600 
476 
476 

640 
0540 
540 
540 
540 

540 
540 
540 
0540 
540 

540 
540 
476 
476 
476 

0410 
410 
410 
410 
410 

410 
410 
0410 
410 
410 
410 


410 
410 
410 
O410 
410 

410 
410 
410 
410 
410 

O410 
410 
410 
410 
410 

410 
410 
O410 
476 
676 

676 
600 
540 
476 
0476 

476 
410 
^10 
410 


410 
410 
O410 
410 
410 

410 
138 
410 
410 
O410 

410 
410 
410 
410 
410 

1,300 
01,935 
2,490 
3,200 
2,710 

2,270 

1,685 

1,200 

01,000 

600 

110 
325 
294 
710 
2,060 
01,740 


2,060 
1,630 
1,457 
1,300 
1,457 

2,955 
(06) 

{« 

3,520 

2,270 
1,404 
1,200 
02,345 
3,780 

ih) 
b) 
b) 
b) 
b) 

02,270 

J; 

2,120 

3,440 

(*) 
o(6) 

(*) 
(») 


476 

3,700 

410 

600 

O600 

2,345 

1,570 

1,300 

443 

410 


no 

688 
1,935 

2,710 

(») 

(*) 
2,345 
1,510 

0958 
820 
744 

744 

782 

1,200 


1,000 

O820 

638 

600 

570 

540 
540 
744 
0916 
744 

638 
600 
600 
820 
676 

o570 
443 
410 
267 
215 

190 
0138 
85 
72 
58 

68 
58 
50 
50 
O50 


48 
48 

58 
65 
58 
0164 
164 

118 
72 
72 
65 

58 

«72 
190 
138 
85 
72 

72 
58 
058 
50 
50 
50 


98 

98 

240 

0356 

443 


240 
240 
190 
215 


410 
356 
325 
294 

240 
190 
o215 
190 
190 

164 
138 
190 
190 
O240 

240 
190 
240 
240 
190 
294 


476 
638 
600 
640 


744 

0676 

570 

540 

476 
600 
782 
676 
tf710 

958 

868 

782 

1,050 

1,250 

820 
0676 

820 
1,457 
2,345 

2,270 
2,060 
1,570 
01,250 
1,100 


916 
1,050 
1,150 

916 
1,150 

0916 
1,100 
1,300 
1,100 
958 

916 
820 
O820 
744 
744 

710 
676 
744 
916 
01,100 

1,150 
1,050 
1,457 
1,805 
2,420 

3,200 
03,700 
3,200 
2,560 
2,120 
1,630 


1,685 
1,870 
ol,685 
1,457 
1,200 

1,510 
1,457 
1,805 
2,955 
(a)b 

(ft) 
3,440 
2,710 
1,457 
1,200 

1,100 
0916 
744 
638 
570 

782 
820 
476 
0383 
294 

240 
240 
240 
294 
294 


0267 
2.420 

2,270 
1,404 

1,300 

1,050 

O820 

676 

744 

676 
570 
508 
443 
O410 

410 

410 

410 

1,050 

1,250 

1,300 

11,050 

958 

782 

570 

508 
410 
476 
0443 
540 
1,250 


o  Sunday.  b  Beyond  limits  of  rating  curve. 

Monthly  discharge  of  West  Canada  Creek  at  Wilmurt,  N.  Y.,for  191  i, 
[Drainage  area,  198  square  miles.] 


Month. 


Discharge  in  second-feet. 


lfftT<miim. 


MItiftniitn, 


Mean. 


Per 
square 
mile. 


Run-oir 
(depth  in 
inches  on 
drainage 
area). 


January 

February 

ManA 

April  (15  days) 

May  (26  days) 

June 

July 

August 

September 

October 

November  (28  days) 
December  (30  days) . 


744 

676 

3,200 

03,780 

03,700 

1,000 

190 

443 

2,345 

3,700 

03,440 

02,420 


410 
410 
138 
1,200 
410 
50 
48 
98 
383 
676 
240 
267 


496 

448 

962 

2,214 

1,152 

439 

73 

246 

944 

1,388 

1,159 

846 


2.51 
2.26 
4.86 
11.18 
5.82. 
2.22 
.369 
1.24 
4.76 
7.01 
5.85 
4.27 


2.80 
2.44 
5.60 
12.48 
6.71 
2.48 
.426 
1.43 
5.31 
8.08 
6.53 
4.92 


o  Actual  maximum  beyond  limits  of  rating  curve. 
WEST  CANADA   CBBEC  AT   KAST   BBIDOE,    N.    T. 

liocaiion. — On  the  highway  bridge  about  4  milee  above  the  mouth  and  about  3  miles 

above  the  village  of  Herkimer. 
KeooxdB  available. — ^May  15, 1905,  to  December  SI,  1912.    Data  also  in  the  annual 

reports  of  the  New  York  State  engineer  and  surveyor. 
Drainage  area. — 575  square  miles. 
Oage. — ^Horton  tape  gage  on  bridge,  near  east  abutment. 
GhaxineL — Favorable  for  good  meter  measurements. 
Discharge  measareznentB. — Made  from  bridge. 
Cooperation. — Records  furnished  by  the  New  York  State  engineer  and  surveyor. 


Digitized  by  VjOOQ IC 


164  SURFACE  WATEB  SUPPLY,  1912,  PABT  I. 

Daily  diadutrgej  in  second-feet^  of  West  Canada  Creek  at  Kast  Bridge,  N.  T".,  for  191 1, 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jane. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec- 


1. 
2. 
3. 

4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
10. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
20. 
30. 
31. 


1,274 

1,140 

1,070 

780 

577 

475 
0526 
680 
665 
548 

672 
694 
665 
0651 
797 

737 

745 

866 

1,350 

1,595 

al,665 
2,096 
1,350 
1,350 
1,299 

1,070 
1,095 
01,350 
1,140 
1,140 
1,018 


1,324 
1,274 
1,274 
01,420 
1,420 

1,197 
1,805 
1,385 
1,630 
1,350 

ol,525 
1,735 
1,420 
1,420 
1,197 


1,490 
al,274 
1,120 
1,875 

2,510 
2,234 
1,700 
1,875 
ol,875 

1,770 
1,876 
1,736 
1,560 


1,385 
1,490 
01,299 
1,350 
1,222 

1,197 
1,172 
1,140 
1,420 
01,324 

1,350 
1,248 
1,385 


5,574 
05,340 
2,878 
3,870 
4,614 

2,740 
1,805 
1,770 
01,490 
1,274 

1,222 
1,018 
1,248 
4,860 
4.920 
05,040 


6,280 
5,864 
3,560 
2,740 
3,746 

7,276 
011,706 
10,412 
7,343 
5,400 

4,242 
3,147 

4,056 
05,400 
7,476 

11,048 
12,028 

9,950 
10,025 

7,476 

o5,574 
6,220 

12,594 
8.928 
5,516 

4,428 
6,100 
05, TOO 
4.800 
3,870 


2,970 
2,602 
2,602 
2,372 
o2,234 

2,418 
3,147 
2,694 
2,326 
1,770 

1,299 
|ol,197 
1,350 
1,700 
1,299 

1,420 
2.464 
3,206 
o2,832 
1,770 

5,280 
6,280 
4,366 
2,602 
2,050 

ol,945 
1,490 
1,044 
1,018 
2,602 
2,648 


1,735 
01,630 
1,490 
1,248 
1,070 

1,018 

826 

752 

O708 

562 

548 
562 
504 
461 
428 

0437 
489 
482 
394 
351 

356 
276 
0418 
399 
347 

333 
356 
323 
285 
02G7 


104 
248 
257 
280 
299 

257 
0234 
188 
234 
295 

200 

182 

215 

O280 


518 
257 
271 
243 
257 


442 
651 
409 
319 

243 

262 


295 
271 
351 
O409 
442 

304 
295 
309 
243 
276 


446 
418 
342 
286 

323 
370 
0309 
215 
248 

271 
351 


0342 

257 
328 
356 
295 
262 
437 


oaoo 

243 
248 
267 


584 
752 
0518 
423 
314 

248 
333 
342 
314 
0342 

1,455 
1,630 
833 
1,420 
1,299 

1,172 
0833 
782 
1,420 
2,464 

2,970 
1,840 
1,248 
0891 
042 


1,120 
1,910 
1,197 
1,095 
1,095 

0826 
716 
621 
533 
570 

643 

811 

01,044 

1,140 

916 

752 
628 
621 
891 
02,050 

1,770 
1,070 
903 
2,326 
4,366 

4,490 
03,029 
1,080 
1,630 
1,218 
1,140 


916 

1,350 

01,420 

1,095 

1,018 

042 
1,665 
0,876 
7,410 
4,180 

2,464 
1,875 
1,630 
2,418 
2,556 

2,234 
ol,700 
1,490 
1,095 
1,197 

1,005 
993 
916 
0942 

1,120 

1,140 
042 
847 
701 
730 


0634 

811 

7,021 

5,340 

3,206 

3,914 
3,5(iO 
02,878 
1,525 
1,350 

1,350 

1,093 

621 

847 

0811 

891 

797 

826 

3,622 

3,068 

2,4G4 
|ol,805 
1,350 
1,005 
1,070 

866 
811 
767 
•730 
891 
1,945 


o  Sunday. 

Monthly  discharge  of  West  Canada  Creek  at  Kast  Bridge,  K  Y,,for  1912. 
[Drainage  area,  575  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum. 


Mean. 


Per 
square 


Ran*off 
(depth  in 
fncneaon 
drainage 

area). 


January 

February 

March  (29  days) 

April 

May 

June 

July 

August 

September 

October 

November 

December 


2,090* 

2,510 

5,574 

12,594 

6,280 

1,735 

651 

446 

2,970 

4,490 

9,876 

7,021 


475 

093 

1,018 

2,740 

1,018 

287 

182 

216 

200 

533 

701 

621 


1,003 

1,561 

2,298 

6,730 

2,419 

635 

299 

326 

800 

1,304 

1,032 

1,873 


1.74 
2.71 
3.00 
11.70 
4.21 
1.10 
.520 
.567 
1.56 
2.42 
3.36 
3.26 


2.01 

2.92 

4.60 

13.05 

4.85 

1.23 

.600 

.654 

1.74 

2.79 

3.75 

3.76 


EAST  CANADA  CREEK  AT  DOLGEVILLE,  N.  T. 

Location.— At  the  dam  of  the  Herkimer  (bounty  Light  &  Power  Co.  at  High  Falls, 
near  Dolgeville,  about  7  miles  above  the  mouth.  Spruce  Creek,  the  principal 
tributary,  enters  from  the  right  about  1  mile  above  Dolgeville. 

Beoords  available.— 1898  to  1912.  Data  also  in  the  report  of  the  Board  of  Engineere 
on  Deep  Waterways  (1900)  and  the  annual  reports  of  the  New  York  State  engineer 
and  surveyor. 
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Drainage  area. — 256  square  miles. 

Computatiozia  of  dlncharge.— Diachaige  at  this  point  consiBts  of  the  flow  over  the 
spillway  of  the  dam  and  the  flow  through  the  water  wheek.  The  records  have 
been  computed  from  a  discharge  curve  based  on  experiments  with  a  full-sized 
model  of  this  dam  made  at  Cornell  University.  The  flow  through  the  turbines 
has  been  computed  from  current  meter  measurements  made  in  the  tailrace  of 
the  power  plant. 

Cooperation. — Records  furnished  for  publication  by  the  State  engineer  and  surveyor. 

DaiUy  discharge,  in  second-feet,  of  East  Canada  Creek  at  DolgevUU,  N.   Y.,  for  1912, 


Day. 

Jan. 

Feb. 

liar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

582 
384 
348 
191 
190 

ITO 
0  519 
114 
909 
227 

2» 
253 
193 
0305 
230 

236 
222 
200 
236 
345 

o401 
376 
346 
344 
339 

284 

359 

a229 

227 
227 
227 

237 
227 
218 
a  347 
186 

239 
255 
247 
244 
234 

am 

210 
200 
189 
168 

196 
163 
a  125 
160 
943 

243 
943 

227 

301 

•  237 

204 
241 
227 
909 

192 
209 
«159 
218 
211 

194 
190 
199 
213 
a223 

200 
195 
394 
842 
468 

909 
81,353 
772 
393 
404 

557 
758 
753 
<i550 
633 

863 
1,078 
687 
•745 
1,039 
a634 

3,361 
2  588 
2385 
1,705 
1,835 

4,087 
«5,007 
4,488 
3,151 
2,528 

1,842 
1,460 
1,236 
«2,470 
3,713 

4,860 
5,225 
4,504 
4,256 
2,918 

a2,608 
4,987 
4,518 
3,470 
2,038 

1,950 
2,395 
o2,149 
1,6!;9 
1663 

1,180 

1,144 

903 

742 

«1,044 

1,542 

1,276 

496 

495 

486 

434 
•300 
395 
396 
380 

406 
993 

1,086 

•  976 
1,097 

1,340 
1,419 
1,619 
1,235 
971 

•  603 
550 
505 
919 
432 
566 

441 

•  338 
491 
406 
383 

850 
350 
226 

•  257 
345 

226 
233 

214 
210 
180 

•  195 
179 
199 
183 
253 

961 

138 

•  138 
127 
128 

130 
142 
155 
137 

•  149 

100 
113 
125 
121 
95 

89 

•  81 
85 

105 
95 

85 
85 
95 

•  95 
194 

196 
113 
101 
95 
04 

•  100 
199 
107 
109 
127 

95 
105 

•  106 

76 
95 
95 

100 
85 
92 

•  110 

85 

105 
95 
95 
96 

100 

•  176 
123 
105 
100 
106 

100 
100 
•  93 
100 
85 

134 
126 
105 
256 

•  116 

95 
115 

99 
105 

85 

85 

•  88 
112 
183 
252 
172 

230 
212 

•  144 
117 
121 

117 
141 
130 
105 

•  126 

204 
227 
191 
479 
399 

346 

•  361 
249 
329 
994 

1,017 
668 
401 

•  219 
362 

305 
423 
349 
379 
385 

•  283 
344 
943 
243 
243 

304 
380 

•  176 
260 
282 

243 

298 
243 
447 

•  828 

765 
546 
595 
689 
1,926 

1,648 
•1,354 
960 
606 
454 
369 

486 
317 
•  647 
461 
404 

420 
,     453 

2.           

3 

4 

5 

0 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

ao 

21 

22 

23 

24 

as 

26 

27 

28 

2D 

SO 

31 

a  Sunday. 

Monthly  discharge  of  East  Canada  Creek  at  DolgevilU,  N.  Y.,for  1912. 
[Drainage  area,  256  square  milea.] 


Month. 


Diflcharge  in  aeoond-feet. 


Mftylfn^lTn 


mninrninn 


Mean. 


Per 
square 
mile. 


Run-off 
(depth  in 
Incneson 

drainage 
area). 


January... 
Febnuuy.. 

March 

April 

ySj 

June 

July 

August — 
September. 
October... 


582 

301 

1,353 

5,225 

1,619 

491 

129 

256 

1,017 

926 


114 
125 
159 
1,236 
800 
127 
75 
85 
88 
176 


278 
220 
508 
2,935 
833 
235 
102 
109 
273 
532 


1.09 
.859 

1.98 
11.5 

3.25 
.918 
.398 
.426 

1.07 

2.08 


1.36 

.926 

2.28 

12.8 

3.76 

1.02 

.450 

.491 

1.19 

2.40 
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SCHOHARIE   GREEK  AT  PRATTSYILLE,    N.   T.  , 

Loeation. — ^At  the  single-epan  steel  highway  bridge  at  Prattsville. 

Records  available. — November  7, 1902,  to  December  31,  1912.  Data  also  in  reports 
of  State  engineer  and  surveyor,  State  of  New  York. 

Drainage  area. — ^240  square  miles. 

Oage. — Standard  Board  of  Water  Supply  chain  gage  attached  to  the  floor  of  the  bridge 
on  the  upstream  side  near  the  left  bank;  established  lifay  7,  1907,  to  replace  the 
old  gage,  which  was  dilapidated  and  unwieldy.  The  old  datum,  1,130.03  feet 
(United  States  (jeological  Survey  bench  mark),  was  preserved.  Grage  was  read 
morning  and  evening  by  Miss  Edna  M.  Snyder,  of  Prattsville,  N.  Y.,  until  Sep- 
tember 30, 1910,  and  by  her  brother,  Charles  Snyder,  after  that  date. 

Channel. — ^AU  the  water  passes  between  the  abutments  of  the  bridge  except  at  the 
very  highest  stages. 

Discharge  measurementa. — ^Made  from  the  bridge  at  high  stages;  at  low  stages 
measurements  may  be  made  by  wading  at  a  point  about  500  feet  below  the  bridge. 

Winter  flow. — ^The  winter  record  is  obtained  from  a  temporary  gage  established  at  a 
point  >bout  500  feet  below  the  bridge,  where  there  is  a  sufficient  velocity  to 
prevent  the  channel  from  freezing  over. 

Artifldal  oontroL — Flow  probably  practically  unaffected  by  fluctuations  of  stage 
from  storage  above  Prattsville. 

Cooperation. — Station  assumed  May  7,  1907,  by  the  Board  of  Water  Supply  of  the 
City  of  New  York,  by  which  data  were  furnished  for  publication. 

Daily  discharge,  in  second-feet,  of  Schoharie  Creek  at  Prattsville,  N.  Y.jfor  191t, 


Day. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

309 
340 
279 
205 
199 

193 

13S 
186 
LS6 
180 

180 
176 
178 
184 
184 

184 
184 
184 
197 
287 

357 
369 
380 
380 
380 

380 
376 
376 
376 
373 
373 

325 
325 
290 
290 
290 

aoo 

260 
235 
235 
225 

212 
234 
324 
324 
324 

360 
324 
360 
445 
920 

1,076 

2,8.30 

1,284 

610 

&68 

558 
750 
427 
349 

349 
337 
330 
303 
675 

711 
675 
675 
502 
470 

411 

441 

6,070 

1,976 

5,666 

4,506 
2,065 
1,640 
1,358 
1,105 

920 
766 
686 
580 
522 

522 

470 

537 

4,235 

3,470 

1,640 

1,820 
2,980 
2,905 
1,358 
1,780 

2,065 
2,578 
2,438 
1,616 
1,465 

1,200 

1,010 

992 

938 

1,143 

4,014 
2,200 
2,620 
2,410 
1,544 

1,181 

1,010 

902 

857 
814 

710 

580 
537 
734 
814 

655 
580 
537 

522 
470 

490 
807 
421 
496 
490 

483 
537 
566 
537 
680 

632 

1,976 

1,284 

965 

814 

655 
710 
655 
509 
427 

325 

277 
267 
289 
457 
385 

325 
267 
252 
307 
252 

237 
227 
191 
191 
151 

163 
136 
136 
118 
112 

118 
106 
88 
82 

88 

76 
67 
63 
71 
63 

57 
51 
47 
43 
37 

43 
87 
35 
35 
31 

30 
81 
37 
29 
31 

163 
118 
69 
63 
49 

43 
39 
43 
39 
39 

39 
33 
29 
23 
21 

23 
23 
19 
33 
25 
33 

33 
27 
29 
29 
29 

21 
21 
13 
13 
33 

457 
262 
212 
127 
94 

73 
69 
69 
69 
69 

82 
82 
262 
103 
97 

88 
97 
88 
88 
82 
82 

69 
108 
97 
88 
82 

88 
82 
82 
73 
73 

59 
73 
63 
63 
50 

118 
127 
118 
88 
112 

112 
88 
69 
63 

88 

63 

82 
82 
88 
73 

88 
82 
69 
69 
73 

69 
69 
63 
59 
43 

49 
43 
73 
43 
40 

43 
39 
39 
43 
63 

43 

39 

790 

1,856 

1,760 

1,368 

848 
655 
490 
409 
325 

395 
433 

325 
352 
212 

212 
212 
1,616 
884. 
625 

509 
433 
385 
409 
451 

361 
307 
280 
353 
353 

237 
237 
171 
191 
438 

349 
301 
337 
337 
303 

183 

a 

670 

3 

1,465 

866 

4 

5 

670 

A 

1,368 

1,200 

875 

7 

8 

9 

686 

10 

665 

11... 

623 

12 

496 

13 

387 

14 

421 

15 

433 

16 

93<> 

17 

237 

IS  

277 

19 

766 

ao 

537 

21 

S97 

22 

831 

23 

337 

24 

331 

25 

397 

as 

496 

27 

349 

28 

337 

29 

4J5 

30 

703 

31 

1,363 
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Monthly  dUcharge  of  Schoharie  Creek  at  PratttvUle,  N.  Y.,for  1922, 
[Drainage  area,  240  square  miles.] 


Maath. 


January....... 

Febniaiy 

Ifardi 

^:::::::::: 

June 

JuJy 

August 

September 

October 

November 

December 

The  year. 


Discharge  in  second-feet. 


Ifftyfannm, 


380 

2,830 

5,666 

4,014 

1,976 

325 

163 

457 

127 

1,856 

1,616 

J,  465 

5,666 


Iftnlmtim- 


176 

212 

308 

537 

267 

87 

19 

13 

60 

89 

171 

183 


13 


Mean. 


270 

517 

1,410 

1,573 

592 

137 

42 

94 

84 

315 

376 

594 


500 


Per 

square 
mile. 


1.12 

2.15 

5.88 

6.55 

2.47 

.57 

.18 

.39 

.35 

1.31 

1.57 

2.48 


2.06 


Run-off. 


Depth  in 
inches. 


1.296 

2.321 

6.768 

7.305 

2.843 

.639 

.205 

.452 

.394 

1.512 

1.749 

_2.8M 

28.335 


Percent 

ofrain- 

faU. 


78 

108 

167 

150 

78 

42 

8 

12 

11 

45 

56 

_100 

76' 


RainfaU 
(inches). 


1.66 
2.14 
4.06 
4.88 
3.64 
1.52 
2.60 
3.84 
3.48 
3.31 
3.14 
2.86 


37.13 


KINDERHOOE  CREEK  AT  ROSSMAN,  N.  T. 

liocation. — On  highway  bridge  at  Xtoflsman,  N.  Y.,  3}  miles  above  the  confluence  of 
the  creek,  through  Stockport  Creek,  with  Hudson  River,  1  mile  above  the  mouth 
of  Claveraack  Creek,  which  it  joins  to  form  Stockport  Creek,  and  9  miles  by  road 
above  the  village  of  Hudson. 

B.ecord8  available. — ^March  17, 1906,  to  December  31, 1912.  Data  published  also  in 
annual  reports  of  State  engineer  and  surveyor,  State  of  New  York. 

Drainage  area. — 331  square  miles. 

Oag^e. — ^Tape  and  weight  type  attached  to  highway  bridge;  read  twice  daily;  datum 
unchanged  since  established. 

Channel.— Rock  with  some  soil  on  sides. 

Discharge  measurements. — Made  from  single-span  steel  highway  bridge. 

Artificial  control. — Low-water  flow  practically  controlled  by  several  power  plants 
and  paper  mills  above  the  station.  Several  small  lakes  also  tend  to  affect  low- 
water  flow  for  short  periods. 

Winter  flow. — Considerably  affected  by  ice. 

Accuracy. — Open-channel  dischaige  rating  curve  very  well  defined.  Accuracy  of 
estimates  depends  entirely  on  accuracy  of  mean  daily  gage  heights.  ' '  See  Special 
study"  below. 

Special  study. — A  portable  automatic  gage  was  set  up  near  the  observer's  gage  and 
a  continuous  automatic  record  of  gage  heights  was  obtained  from  August  3  to 
August  12,  and  November  30  to  December  5, 1912,  inclusive.  The  true  mean  daily 
discharge  was  determined  from  hourly  gage  heights  from  the  continuous  record 
and  was  compared  with  the  dischaige  obtained  from  semidaily  observations.  It 
appeared  that  daily  discharges  computed  from  semidaily  observations  were 
fairly  good  for  discharges  above  100  second-feet.  The  mean  daily  gage  heights 
obtained  from  semidaily  observations  are  being  published,  tt^ether  with  esti- 
mates for  the  periods  when  the  daily  discharge  is  above  100  second-feet.  Fur- 
ther studies  will  be  made  with  a  view  to  determining  whether  gage  readings  for 
low-water  periods  can  be  made  more  valuable. 


Daily  meamremenls  of  Kinderhooh  Creek  at  Rostman,  N.  F., 

in  2912. 

Date. 

Hydrographer. 

Oaee 
height. 

Dis- 
charge. 

Aug.    8a 
Sept.   9b 
Cot.    29 

Frank  Weber 

FeH. 
20.53 
26.77 
27.90 
27.39 

Sec.-/t. 
62 

J.  a.  Mathexs 

120 

FninlrWAh«r       , 

749 

Dec.     2 

C.  8.  De  Ctolyer 

406 

«  Made  by  wading  in  tail  race;  about  3  second-feet  leaking  from  flume. 
b  Made  by  wading  below  the  gage. 
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Daily  gage  height ,  in/eety  o/Kindarhooh  Creek  at  Rtmmanf  N,  T.,for  1911-19. 
[Lester  Alien,  observer.) 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

M*y. 

June. 

July. 

Aug. 

Sept. 

OC5t. 

Nov. 

Dea 

1911. 
1    

2S.6 
28.8 
28.8 
28.25 
28.05 

28.15 
28.26 
2&25 

27.8 
27.76 

27.6 

27.55 

27.7 

27.7 

27.55 

27.35 
27.36 
27.33 
27.37 
27.56 

27.28 
27.46 
27.13 
27.02 
26.8 

26.82 

26.78 

29.1 

27.96 

27.85 

27.55 

27.6 

27.56 

27.6 

27.65 

27.36 

27.25 

27.11 

27.4 

27.41 

27.42 

27.6 

27.60 

27.75 

27.8 

27.76 

27.9 

27.05 

28.1 

28.0 

28.4 

27.38 
27.55 
27.46 
27.65 
27.42 

27.66 

27.6 

27.65 

27.3 

27.13 

27.0 
26.88 
26.7 
26l66 
26. 6» 

26.5 

26.66 

26.8 

27.76 

27.86 

27.43 
26.63 
26.34 
26.36 
26.63 

27.26 
27.26 
27.1 

26.86 
27.06 
26.96 
27.06 
27.8 

27.66 
27.48 
27.43 
27.35 
27.29 

27.22 

27.1 

27.48 

27.8 

29.6 

28.7 

27.48 

27.13 

27.36 

27.48 

27.66 

27.7 

28.15 

27.85 

27.35 

27.38 

28.5 

30.2 

28.8 

30.1 

29.0 

28.2 

27.85 

27.7 

27.7 

27.76 

29.0 
2B.6 
28.9 
28.6 
28.6 

28.8 

28.6 

28.26 

28.3 

28.35 

28.7 

28.6 

28.2 

28.15 

28.0 

27.85 

27.8 

27.7 

27.75 

27.65 

27.44 
27.44 
27.46 
27.38 
27.40 

29.1 
29.2 
3a2 
29.2 
29.0 

29.1 
29.3 
3a8 
29.6 
29.4 

29.2 
28.8 
28.6 
28.4 
28.3 

28.9 
29.6 
29.4 
29.1 
28.9 

28.5 
28.4 
28.4 
28.6 
2&5 

28.8 
28.2 
27.9 
27. » 
28.1 

27.37 
27.47 
27.6 
27.55 
27.46 

27.29 
27.29 
27.18 
27.17 
27.02 

27.04 
26.91 
26.95 
27.12 
27.01 

26.86 
26.94 
26.87 
26.97 
26.97 

26.97 

26.86 

27.8 

26.81 

26.82 

26.78 
26.76 
26.68 
26.69 
26.62 
26l69 

28.06 

27.76 

27.6 

27.6 

27.6 

27.6 
27.86 
27.6 
27.66 
28.0 

27.9 
27.7 
27.7 
27.7 
27.66 

27.7 

28.45 

28.26 

28.1 

27.9 

27.85 
27.95 
27.85 
27.65 
27.66 

27.50 

27.45 

27.43 

27.66 

28.8 

28.35 

26.66 
26.71 
26.66 
26.66 
26.65 

26.69 
27.12 
26.96 

^S 

26.69 

26.69 

28.15 

28.5 

28.15 

27.86 
27.46 
27.25 
27.18 
27.2 

27.02 
26.88 
26.74 
26^72 
26.66 

26.66 
96.74 
26.68 
26.73 
26.76 

28.25 

28.0 

28.2 

28.2 

27.86 

27.7 

27.96 

27.75 

27.5 

27.43 

27.36 
27.18 
27.13 
27.15 
27.28 

27.15 
26.92 
26.95 
26.88 
26.91 

26.85 
26.84 
26.76 
26.77 
26.74 

26.72 
26.76 
26.68 
26.68 
26.40 

26.66 
26.46 
26.50 
26.60 
26.66 

26.69 
26.64 
26.55 
26.44 
26.55 

96.66 
26.68 
26.66 
26.57 
26.12 

26.16 
26.38 
26.55 
2158 
26.70 

2163 
2166 
26.34 
2165 
2142 

2166 
2152 
2161 
2128 
2126 
2161 

2169 
2162 
2160 
2140 
2137 

2123 
2122 
2114 
2115 
2146 

2166 
2160 
2163 
2159 
9163 

2141 
2134 
2142 
2146 
2146 

2182 
2151 
2153 
9166 
9148 

2118 
2126 
2127 
2119 
2116 
2142 

2161 
2134 
2135 
2148 
9130 

2128 
2152 
2161 
2148 
2118 

2109 
2104 
2122 
2144 
2148 

9161 
9163 
2141 
2138 
2120 

2127 
9144 

2132 
2150 
2169 

2144 

2130 
2151 
27.48 
27.76 
27.45 

2194 
9135 
9134 
9130 
9190 

2127 
2132 
2122 
2122 
2115 

9129 
26.16 
2115 
2116 
2119 

9116 
9114 
9122 
2114 
2116 

2128 
26.14 
2118 
26.42 
2135 

2142 
2136 
9138 
9118 
9128 
2128 

27.30 
27.13 
2182 
2187 
2176 

2183 
2198 
27.19 
27.48 
28.1 

27.7 

27.48 

27.25 

27.11 

27.2 

27.14 
27.11 
27.13 
2196 
2196 

9192 
2186 
27.08 
27.06 
9182 

2170 

219 

9185 

9196 

9194 

9196 
9183 
2174 
2172 
2176 

2164 
2169 
2168 
2176 
2162 

2190 

215 

2166 

2140 

2138 

9168 
2185 
9175 
2174 
2172 

9165 
2166 
2161 
26.61 
2168 

2167 
2162 
2166 
2160 
2128 

27.0 
27.42 
27.35 
27.46 
27.75 

27.66 

27.5 

27.5 

27.5 

27.43 

27.34 

27.14 

2196 

219 

9195 

9195 

27.0 

27.22 

29.1 

916 

9185 

28w7 

29.4 

29.6 

29.0 

28.6 
2125 

28.1 
27.85. 
27.8 
27.66 

2148 
9160 
9158 
9153 
9163 

9139 
2142 
2165 
2152 
2149 

9148 
9155 
9132 
2135 
9154 

9169 
2158 
2156 
2152 
2142 

2131 
9152 
2170 
29.80 
29.6 

2160 

2130 

27.9 

27.7 

27.55 

27.5 

27.7 

27.65 

27.65 

27.6 

27.6 

27.42 

27.43 

27.6 

27.44 

27.43 

27.42 
27.25 
27.8 
27.65 
27.6 

27.65 

27.6 

27.6 

28.15 

37.85 

27.75 
27.66 
27.6 
27.6 
27.9 

27.65 

27.66 

27.7 

211 

27.85 

27.47 
27.44 
27.31 
27.24 
27.21 

27.22 
27.31 
212 
212 
27.9 

27.75 
27.65 
27.48 
27.41 
27.8 

27.6 
27.48 
27.38 
27.29 
27.29 

27.84 
27.34 
27.31 
27.21 
210 

210 
27.8 
27.6 
27.6 
27.6 

27.7 

2 

37.66 

3      

27.66 

4 

27.5 

6 

37.5 

6    

37.38 

7 

37.33 

8    

37.81 

9 

37.38 

10    

37.33 

11 

37.41 

12 

37.4 

13 

27.41 

14 

37.96 

15 

37.41 

16 

37.55 

17 

27.96 

18 

27.8 

19    

27.  e 

20 

27.5 

21 

37.39 

22    

37.55 

23 

38w3 

24 

28.45 

26 

28L4 

26 

27.85 

27 

28.1 

28 

213 

29 

27.8 

30 

27.8 

31 

37.8 

1912. 
1 

37.37 

2 

37.7 

3 

311 

4 

2105 

5 

37.85 

6 

37.9 

7 

37.95 

8 

37.8 

9 

37.6 

10 

37.55 

11 

37.55 

12    

37.41 

13 

37.36 

14 

37.38 

15 

37.33 

16 

28.7 
30.8 
29.2 
29.4 
29.1 

28.8 
28.36 
28.15 
27.38 
27.8 

27.9 
28.2 
28.3 
29.3 
29.7 
28.9 

37.36 

17 

37.33 

18 

37.33 

19 

37.65 

20 

311 

21 

37.8 

22    

37.56 

23 



27.5 

24 

27.48 

25 

37.5 

26 

37.8 

27 

37.9 

28 

37.8 

29 

27.66 

30 

27.7 

31 

216 

Note.— Relation  of  gage  height  to  discharge  during  1911  little  if  at  aU  affected  by  Joe.   In  1912  the  ntattsn 
of  gage  height  to  discharge  was  affected  by  lise  Jan.  zl  to  liar.  16. 
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DaUy  ducharge,  in  Beeond-feett  of  Kirukrhool  Creek  at  Rostman,  N.   T.,  for  1911-12. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Deo. 

1011. 
1 

1,841) 
1640 
1,640 

048 
1,080 

673 
638 

634 

602 
603 
603 
603 

886 

801 
876 
806 
603 

840 

447 

378 
233 
168 

160 
147 

787 
710 
603 

470 
603 
684 
668 

801 

884 

370 
4U 
418 
434 

470 
470 
638 
673 
638 

748 
787 
906 
886 
1,160 

401 
603 
467 
603 
434 

602 
634 
608 
859 
378 

355 
163 
122 
82 
00 

77 
111 
158 
638 
710 

439 

102 
60 
64 

102 

830 

839 
366 

173 
349 
209 
257 
673 

668 

458 
429 
886 
864 

820 
356 
468 

673 
2,460 

878 
801 
458 

603 
602 

886 

401 

8,280 
1640 
8  140 
i;750 

068 
710 
602 
602 
638 

1,750 
8840 
1640 
1340 
1,340 

1,640 
1,340 
1,030 
1,070 
1,120 

1,440 

'•^ 

947 
836 

710 
673 
602 
638 
668 

436 

435 
447 
401 
412 

1,860 
1980 
8280 
1980 
1,760 

1,860 

J:5SI 

2.460 
3,210 

1,980 
1640 
1,340 
1,160 
1,070 

1,640 
2,460 
2,210 
1  860 
1,640 

1,250 
1  160 
1,160 
1,340 
1,260 

1,070 
988 
748 
748 
906 

880 
453 
634 
502 
441 

354 

854 
801 
206 
233 

241 
191 
206 
274 
229 

178 
208 
177 
214 
214 

214 
173 
673 
156 
160 

146 
141 
116 
119 
100 
92 

866 
638 
634 
684 
634 

634 

710 
634 
568 
826 

748 
602 
602 
603 

668 

602 

1,210 

1,030 

906 

748 

710 
787 
710 
668 
502 

470 
441 
429 
602 
1,540 
1,120 

Ill 
125 
111 
111 
108 

119 
374 
206 
206 
170 

119 

119 

.   947 

1,250 

947 

710 
447 
884 
801 
810 

233 

180 
134 
128 
HI 

111 
134 
116 
131 
138 

Ill 

859 
878 
160 
160 
141 

163 
218 
805 
468 
906 

602 
458 

884 

270 
810 

288 

270 
278 
218 
210 

195 
170 
257 
245 
160 

122 
187 
170 
210 
203 

225 
424 
886 
447 
638 

668 

470 
470 
470 
429 

870 
283 
218 
187 
206 

306 

825 

820 
1,860 

i;3ao 

1,110 
1,440 
3,210 
3  460 
i;760 

1,440 

906 

710 
673 
668 

602 
668 
668 
684 
470 

434 

424 
470 
435 
429 

484 
834 
673 
668 

684 

668 

470 
634 

947 
710 

638 
668 
634 
634 

748 

668 
668 

602 
906 

710 

453 
435 
864 
830 
816 

820 
864 
988 

988 
748 

638 
568 
468 

418 
673 

634 
458 
40] 
854 
854 

880 
880 
864 
816 
826 

826 
673 
534 

470 
470 

602 

2 

668 

3 

603 

4 

470 

5 

470 

e 

119 
106 

401 

7 

^W 

8 

864 

9 

1 

401 

10 

870 

11 

418 

la 

413 

13 

111 

418 

14 

800 

15 

418 

IS-. 

503 

17. 



109 

787 

Js/i:::::::::;;.. 

678 

19 

684 

30 

123 

470 

« 

407 

33 

503 

33 

1,070 
1,310 
i;i60 

710 

34 

36 

36 

37 

906 

38 

988 

30 

468 
638 
441 

678 

30 

634 

ai 

634 

1013. 
1 

1,030 
836 

988 
988 
710 

603 
787 
638 
470 
429 

801 
801 
278 
288 

849 

288 
196 
206 
180 
101 

170 
167 
141 
144 
134 

138 
141 
U6 
90 
70 

119 
100 

806 

2 

608 

3.           

134 
128 
141 

106 
119 
116 
141 

'.'.'.':'.'.'. 

906 

4 

866 

5 

710 

0 

748 

7 

787 

8 

673 

0 

534 

10 

603 

11 

603 

13 

418 

13 

391 

14 

849 

Id 

io2 

320 

16 

1,440 
4,200 
1980 
3,210 
1,860 

1,640 

1,120 

947 

401 

673 

748 
988 
1,070 
2,000 
3600 
i;640 

116 
170 
138 
184 
128 

106 
111 

2,730 
2,460 

1,350 
1,070 
748 
602 
502 
470 

301 

17 

370 

18 

375 

10 

668 

30 

906 

21 

678 

22 

602 

23                

470 

24 

458 

26 

116 

114 
100 
111 

470 

36 

673 

27 

748 

28      

673 

20 

668 

30 

602 

31 

1,340 

NocB.~Dai]y  dlacbano  determined  from  a  rating  curve  that  is  not  well  defined  for  high  stages.  When 
flow  is  below  100  aeeond-ftet,  dlsohaige  fiyen  does  not  lepresent  mean  for  the  day,  beoaoae  of  diumal 
flnotaatiflOa 
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Monthly  discharge  ofKinderhooh  Creek  at  Rostnum,  N,  T.,for  1911-12. 
[Drainage  area,  331  square  miles.] 


Rtm-off 
(depth  in 
inches  on 
drainage 
area). 

Month. 

Minimum. 

Mean. 

Per 
square 
mile. 

Accu- 
racy. 

1911. 
January .....  ... 

1,860 

no 

3,280 

673 
1,250 

906 
3,460 

947 
1,210 

4,200 
4,200 
1,540 
1,030 

988 
1,340 

147 
60 
173 
401 
92 
106 
122 
187 
334 
320 

401 
748 
429 
70 
122 
315 
320 

679 
306 
821 
962 
200 
281 
277 
773 
569 
687 

1,590 

099 
381 
1,100 
513 
596 

2.05 

.924 

2.48 

2.91 

.785 

.849 

.837 

2.34 

1.72 

1.77 

4.80 
6.17 
2.11 
1.15 
3.32 
1.55 
1.80 

2.36 

.96 

2.86 

3.25 

.91 

.95 

.83 

2.70 

1.92 

2.04 

2.86 
5.77 
2.43 
1.28 
1.11 
1.T3 
2.  OS 

B. 

Febnitfy 

B. 

March 

B. 

April 

B. 

M&.v:::::::::::::;:::::::::::::::::::: 

B. 

June. . 

B. 

September 

B. 

October 

B. 

November 

B. 

December 

B. 

1012. 
March  16-31 

B. 

Anril 

B. 

May :::::;::::::::;::::::::::::::::. 

B. 

June....                                          ... 

B. 

October  23-31 

B. 

November 

B. 

December 

B. 

ESOPUS  CREEK  NEAR  OLIVEBBIDGE,  N.  Y. 

Location.— About  1  mile  below  Olivebridge  poet  office,  at  a  weir  constructed  for  the 
purpose  of  detennimng  the  flow  of  the  creek. 

Becords  available.— October  17,  1906,  to  December  31,  1912.  Data  also  in  annual 
reports  of  the  New  York  State  engineer  and  surveyor 

Drainage  area. — ^239  square  miles. 

Gage. — Automatic  water-stage  register  geared  1  to  1  and  running  24  hours,  in  a 
well  24  inches  in  diameter,  situated  53  feet  upstream  from  the  crest  of  the  weir. 
Water  is  admitted  to  this  well  through  a  three-fourths-inch  pipe  extending  16  feet 
out  into  the  stream  in  which,  spaced  6  inches  apart,  are  one-eighth-inch  boles 
bored  vertically  through  the  pipe.  The  center  of  this  pipe  is  18  inches  above  the 
bed  of  the  stream.  The  automatic  gage  was  installed  December  5,  1906.  From 
October  17,  1906,  to  December  5,  1906,  head  of  water  on  the  weir  was  read  three 
times  daily  and  reduced  in  the  usual  manner. 

DiBcharge  measurement. — Computations  of  discharge  over  the  weir  are  made  from 
a  formula  deduced  from  the  results  of  experiments  made  by  the  United  States 
Geological  Survey  in  the  hydraulic  laboratory  at  Cornell  University  in  series  30, 
described  in  Water-Supply  Papers  150  and  200.  The  weir  is  of  concrete,  193.90 
feet  between  abutments  and  7.54  feet  (average  height  for  entire  length)  above 
the  rock  in  which  it  is  founded.  To  form  a  channel  of  approach  the  abutments 
have  been  extended  upstream  at  right  angles  with  the  axis  of  the  weir  for  a  dis- 
tance of  16  feet;  area  of  channel  of  approach  below  crest  of  weir,  1,462  square 
feet.  Abutments  extend  14  feet  above  the  level  of  the  crest;  it  is  estimated  that 
a  flow  of  40,000  cubic  feet  per  second  can  be  taken  care  of. 

Winter  flow. — The  ice  which  forms  between  the  wing  walls  which  define  the  chan- 
nel of  approach  is  kept  cut  away  during  the  winter  so  that  there  may  be  no  change 
in  conditions  of  flow  caused  by  ice. 

Artificial  control. — The  effect  of  such  slight  fluctuations  in  daily  stage  as  may 
result  from  power  control  above  Olivebridge  is  practically  eliminated  from  the 
records  by  the  use  of  the  automatic  gage. 

Cooperation.— Weir  constructed  and  operated  and  data  furnished  for  publication  by 
the  Board  of  Water  Supply  of  the  city  of  New  York. 
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Daily  diteharge,  in  tecond-feetf  of  Esopui  Creek  (weir  $talion)  near  Olivebridge,  N,  Y., 

for  191t, 


Day. 

Jan. 

Fob. 

Mar. 

Apr. 

May. 

June. 

July. 

Aii«. 

Sept 

Oct 

Nov. 

Deo. 

1 

620 
467 
448 
410 
333 

254 
IM 
307 
243 
202 

243 
278 
337 
307 
266 

266 
196 
196 
208 
667 

606 
456 
395 
410 
365 

255 
208 
220 
206 
220 
243 

215 
175 
144 
150 
182 

162 
133 
110 
110 
110 

84 
116 

84 
105 
133 

116 
110 
110 
117 
208 

256 
1,439 
1,381 
1,068 
1,062 

1,275 

1,734 

1,439 

983 

667 
509 
389 
380 
307 

231 
265 
336 
644 

424 

372 

880 

3,826 

1  443 

.4,150 

5,610 
3,870 
2,318 
2,220 
2,238 

1,860 

1,410 

1  136 

994 

748 

671 

500 

723 

2,900 

3,030 

2,105 

2,415 
3,470 
6,100 
2,750 
1,850 

1,980 
2,800 
2,950 
1,796 
1,410 

1,110 
908 
761 
670 
800 

3,206 
2  142 
2455 
2,378 
1,780 

1,366 

1,090 

1,035 

855 

907 

802 

774 

658 

800 

1,108 

1,033 
876 
760 
668 

597 

684 
611 
598 
636 
500 

684 

684 
602 
682 

656 

1,700 
2,700 
1,850 
1,565 
1,082 

910 
830 
728 
603 
550 

476 
452 
406 
384 
491 
416 

870 
366 

862 
299 

290 

296 
301 
255 
234 
214 

189 
182 
174 
157 
162 

175 
175 
162 
150 
144 

122 
122 
110 
105 
105 

100 
94 

84 
78 
72 

67 
67 
62 
62 
72 

133 
105 
78 
72 
122 

110 
105 
94 
105 
105 

89 
78 
78 
72 
62 

72 
84 
62 
57 
53 

53 
53 
48 
53 

62 
57 

67 
53 
63 

57 
48 

44 
44 

40 
44 

144 

1,551 
483 
308 
242 
215 

175 
144 
188 
216 
236 

242 
301 
400 
366 
308 

271 
242 
208 
182 
162 
150 

150 
256 
228 
215 

182 

194 
194 
175 
156 
144 

133 
144 
150 
144 
139 

156 
156 
144 
144 
139 

127 
116 
116 
127 
109 

150 
127 
122 
122 
122 

122 
122 
122 
116 
110 

100 
94 
94 
89 
94 

89 
89 
78 
72 
72 

67 
67 
67 
67 
62 

62 

62 

1,165 

1,810 

1,593 

1,191 
898 
732 
620 
625 
456 

403 
600 
483 
428 
393 

366 

650 

1,780 

1217 

978 

830 
725 
640 
603 
600 

625 
476 
448 
410 
883 

358 
333 
312 
467 
763 

502 
420 
375 
833 
308 

386 

2 

493 

3 

1,609 

4 

1,139 
945 

5 

fl 

1,486 

1373 

1,105 

910 

7 

8 

9 >... 

10 

785 

11 

693 

12 

600 

13 

476 

14 

467 

16 

428 

Ifl 

410 

17 

376 

18 

358 

19 

763 

20 

640 

21 

550 

22 

512 

23 

483 

24 

456 

25 

428 

26 

400 

27 

532 

as 

642 

29 

448 

30 

956 

31 

1,321 

Monthly  discharge  of  Eeopua  Creek  (weir  itation)  near  Olivebridge,  N.  Y.,  for  1912. 
[Drainage  area,  239  square  miles.) 


Dlsdbarge  In  seoond-feet. 

Run-off. 

Ifontli. 

IfftXlw^M"!- 

jCiniuium. 

Mean. 

Per 
square 
mile. 

Depth  In 

Percent 

of 
rafaifaU. 

Rainfall 
(Inches). 

January 

667 
1,734 
5,510 
6,100 
2,700 

370 

133 
1,551 

256 
1,810 
1,780 
1,509 

196 

84 

231 

658 

384 

72 

48 

40 

116 

62 

308 

286 

327 

460 

1,494 

1,737 

819 

188 

77 

232 

155 

352 

576 

706 

1.37 

1.92 

6.25 

7.27 

3.43 

.79 

.32 

.97 

.65 

1.47 

2.41 

2.95 

1.577 

2.071 

7.30K 

8.107 

3.948 

.876 

.370 

1.116 

.718 

1.698 

2.691 

3.415 

66 
70 
121 
141 
91 
51 
11 
15 
21 
35 
66 
73 

2.38 

February 

2.96 

katcii./. 

5.96 

Anril 

5.76 

uav!::::::::::::::::::::: 

4.36 

June 

1.72 

July 

August .r,-.- 

3.26 
7.47 

September 

3.44 

October 

4.84 

NoTfltnber 

4  08 

1>0f<fnnber.      . 

4.70 

The  year  ■  r 

5,510 

40 

694 

2.49 

83.795 

66 

50.92 

ESOPUS   CREEK   AT  MOUNT  MARION^   N.   Y. 

I«oeation. — At  the  smgle-span  steel  highway  bridge  at  Pleasant  Valley,  on  the 
Saugerties  road,  1  mile  east  of  Mount  Marion  station  on  the  West  Shore  Railroad. 

Records  available. — ^April  4,  1907,  to  December  31,  1912.  Data  also  in  annual 
reports  of  State  engineer  and  surveyor,  State  of  New  York. 

Drainage  area. — 378  square  miles. 
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Oage. — Standard  Board  of  Water  Supply  chain  gage  fastened  to  the  downstream  side 
of  the  bridge,  read  twice  daily.  In  May,  1908,  the  floor  of  the  bridge  was  renewed, 
but  provision  was  niade  for  accurate  gage  readings  during  that  period. 

Channel.— Straight  for  about  1,000  feet  above  the  station  and  000  feet  below,  one  at 
all  stages.  Bed,  ledge  rock  with  strata  steeply  inclined,  giving  jagged  comers 
and  irregular  but  permanent  cross  section.  Banks  rocky  and  steep;  right  bank 
about  40  feet  above  water  level;    left  bank  at  least  100  feet  high. 

Diflcharg^e  measurenxenta.— At  high  stages  made  from  the  bridge;  at  low  stages  at 
a  wading  section  three-fourths  of  a  mile  above  the  bridge  and  about  three-fourths 
of  a  mile  below  Glenerie  Falls;  200  feet  from  the  Kingston-Saugerties  road  which 
parallels  the  creek  on  the  right  bank.  At  the  wading  section,  which  is  used  only 
when  the  water  is  lees  than  3  feet  deep,  the  bed  is  gravelly  and  liable  to  some 
change,  but  the  current  is  swift  and  good  measurements  are  obtained .  The  banks 
at  the  wading  section  are  of  the  same  character  as  thoee  at  the  bridge. 

Winter  flow. — ^Affected  by  ice.  Measurements  through  the  ice;  gage  readings  to  ice 
and  water. 

Accuracy.— ^uch  slight  fluctuation  in  daily  stage  as  may  result  from  the  operation 
of  the  power  plants  above  Mount  Marion  probably  causes  no  material  error  in  the 
estimates  of  daily  discharge. 

Cooperation. — ^Established  and  maintained  and  records  furnished  for  publication  by 
Board  of  Water  Supply,  city  of  New  York.  Gage  read  morning  and  afternoon 
by  John  Saifer,  of  Saugerties. 

Daily  discharge,  in  second-feet,  o/Esopus  Creek  at  Mount  Marion,  N.  T,,  for  191t. 


Day. 


Jan. 

P^b. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

810 

338 

1,026 

3,886 

1,406 

585 

101 

68 

164 

138 

635 

685 

302 

783 

3,730 

1,140 

485 

108 

74 

260 

130 

1,000 

835 

286 

598 

7  230 

1,070 

780 

101 

68 

375 

130 

810 

586 

273 

585 

4,080 

979 

575 

101 

68 

847 

130 

675 

625 

222 

472 

2,844 

912 

525 

101 

68 

365 

111 

585 

i56 

222 

856 

2,640 

1,021 

515 

115 

58 

347 

101 

625 

303 

234 

392 

3,000 

1,021 

625 

146 

58 

234 

94 

525 

472 

234 

518 

3,870 

930 

485 

122 

58 

222 

94 

3,385 

374 

222 

837 

2,360 

1,049 

395 

111 

58 

210 

87 

2,160 

460 

189 

652 

1,950 

990 

825 

97 

70 

182 

87 

1,743 

374 

172 

572 

1,663 

810 

288 

125 

1,680 
675 

173 

101 

1,850 

428 

180 

585 

1,406 

765 

273 

119 

164 

115 

1,091 

518 

164 

6,924 

1,350 

1,091 

260 

108 

855 

164 

115 

979 

472 

172 

8,346 

1,245 

1,105 

222 

115 

247 

156 

108 

1,070 

410 

180 

3,385 

1,189 

1,021 

229 

108 

222 

155 

106 

030 

410 

189 

11,400 

2,760 

1,119 

222 

101 

206 

155 

101 

810 

302 

189 

4,375 

2,820 

4,180 

260 

94 

169 

156 

101 

700 

302 

200 

3,385 

3,125 

2,796 

229 

87 

191 

159 

101 

635 

320 

180 

3,190 

3,450 

2,040 

210 

87 

222 

173 

108 

585 

1,026 

320 

3,000 

2,676 

1,653 

200 

80 

222 

164 

105 

635 

932 

892 

2,460 

2,130 

1,406 

187 

83 

239 

155 

01 

485 

702 

2,214 

2,130 

1,770 

1,210 

177 

91 

282 

146 

87 

443 

608 

%V2A 

r,635 

1,725 

1,070 

155 

101 

443 

146 

818 

415 

630 

1,674 

1,617 

1,470 

948 

138 

83 

475 

173 

8,730 

443 

562 

1,634 

1,390 

1,390 

828 

146 

68 

375 

182 

2,676 

1,470 

302 

1,962 

1,281 

1,210 

715 

146 

68 

294 

182 

2,040 

930 

320 

2,668 

1,161 

1,119 

625 

138 

63 

255 

173 

1,470 

792 

338 

2,214 

1454 

1,021 

535 

138 

58 

229 

150 

1,189 

665 

820 

1,512 

4,780 

1,000 

650 

130 

58 

210 

146 

948 

585 

338 

5,412 

1,887 

948 

115 

53 

195 

146 

780 

535 

874 

3,520 

750 

63 

178 

685 

Dee. 


1 
2. 
3 
4 
6 

6. 
? 
8. 
9. 
10. 

11. 
12 
18, 
14. 
15. 

16. 
17. 
18. 
19. 
20, 

21. 
22. 
23. 
24. 
25, 

36. 
27, 
28 
29 
30 
31. 


475 
2,180 
1,653 
1,360 

2,013 
2,200 
1,770 
1,430 
1,246 

1,035 
82S 
635 
685 
TOO 


575 

52S 

1,070 

1.180 

no 

828 
750 


575 
840 
1,0?0 
840 
900 
979 
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Monthly  discharge  of  Eaopui  Creek  at  Mount  MarUm,  N.  Y.,/or  1912. 
[DrainagB  ana,  378  square  miles.) 


DiBChaiige  in  seoood-fBet. 


IfaTlTitTtm , 


Pisr 
square 
mile. 


Ron-ofl. 


Depth  in 


Percent 
ofrain- 


RainfaU 


January 

February 

March... 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


1,026 

2,668 

11,400 

7,230 

4,180 

780 

146 

1,680 

375 

3,730 

3,385 

2,200 


302 
164 
366 
1,000 
535 
115 


146 
87 
415 
475 


406 

719 

2,360 


1,181 
305 
94 
258 
101 
522 
016 

1,022 


1.31 

1.90 

6.24 

6.31 

3.12 

.81 

.25 

.68 

.51 

1.38 

2.42 

2.70 


1.510 

2.067 

7.198 

7.033 

3.508 

.904 

.289 

.790 

.562 

1.594 

2.708 

3.114 


11,400 


53 


871 


2.30 


31.367 


66 
73 
122 
129 
84 
51 
9 
11 
17 
34 
09 
68 


2.29 
2.81 
5.90 
5.47 
4.26 
1.78 
8.09 
6.90 
3.34 
4.66 
8.93 
4.66 


48.00 


RONDOUT  GREEK  AT  BOSEXDALE,   K.   Y. 

I«ocation. — ^At  single-span  steel  highway  bridge  at  Rosendale. 

Records  available.— July  6,  1901,  to  December  31,  1912,  except  from  November  7, 
1903,  to  December,  1905.  Data  also  in  annual  reports  of  the  State- engineer  and 
surveyor,  State  of  New  York. 

Drainage  area. — 380  square  miles. 

GNtge. — Standard  Board  of  Water  Supply  chain  gage  fastened  to  the  middle  panel  of 
the  downstream  side  of  the  bridge.  This  gage  was  established  June  1,  1907,  to 
replace  the  original  gage. 

Channel. — One  at  all  stages. 

I>iacharge  measurements. — ^At  high  and  medium  stages  made  from  the  bridge; 
at  low  stages  by  wading  at  a  point  about  1,000  feet  below  the  bridge. 

Winter  flow. — The  winter  flow  is  obtained  by  actual  measurements  at  selected 
stations  on  the  creek  through  the  ice  and  by  wading,  and  by  comparison  with 
gage  readings  to  water  and  ice  at  the  bridge. 

Inversions. — A  portion  of  the  water  of  the  creek  is  diverted  by  a  dam  below  High 
Falls  and  sent  through  the  Delaware  &  Hudson  Canal,  and  is  returned  to  the 
creek  below  the  gaging  station.  At  Rock  Locks,  about  1)  miles  below  Rosendale, 
there  is  an  overflow  weir  from  which  the  dischaige  of  the  canal  may  be  approxi- 
mately determined.  The  weir,  the  crest  of  which  is  3.8  feet  in  length,  is  at  the 
left  end  of  the  lock  and  is  equipped  with  a  standard  Board  of  Water  Supply  staff 

gage- 
Artiflcial  controL — Slight  daily  fluctuations  in  stage  are  caused  by  storage  at  Honk 

Falls,  Napanoch,  and  to  some  extent  at  High  Falls.    Proper  allowance  is  made 

in  the  daily  discharge  records  for  the  water  diverted  to  the  Delaware  A  Hudson 

Canal. 
Cooperation. — Data  furnished  for  publication  by  the  Board  of  Water  Supply  of  the 

City  of  New  York,  by  which  the  station  was  assumed  on  June  1, 1907. 
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Daily  dimiharge,  in  $eeond-feet^  ofRondoul  Creek  at  RonndaU^  N.  Y,,for  1912. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec 


1. 
2. 
3. 

4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
10. 
20. 

21. 
22. 
23. 
24. 
25. 

28. 
27. 
28. 
29. 
30. 
31. 


906 

874 

030 

086 

1,070 

1,017 
072 
045 
072 
090 

072 
072 
045 
000 
045 

072 

045 

072 

1,035 

1,350 

1,306 
1.242 
1,224 
1,152 
1,080 

1,035 
090 
045 
045 
072 
090 


972 

1,035 

1,080 

000 

023 

837 
000 
873 
038 
873 

1,170 
679 
635 
720 
770 

667 

1,126 

801 

720 

1,044 

073 
1,610 
2,250 
1.410 
1,531 

1,070 
1,674 
1,770 
1,475 


725 
600 
625 
650 
625 

417 
506 
525 
760 
550 

365 

445 

0,200 

3,286 

4,292 

7,580 
3,008 
3,104 
3,160 
2,456 

1,004 
1,640 
1,210 
1,400 
1,530 

1,220 
1,230 
1.856 
6,052 
5,444 
3,780 


2,740 
4,032 
6,308 
2,002 
2,006 

1,806 
1,736 
2,240 
1,570 
1,430 

1,100 
1,060 
1,060 
1,002 
1,034 

1,300 
1,360 
2,372 
2,706 
1,040 

1,550 
1,330 
1,110 
1,018 


858 

810 

858 

1,070 

3,104 


1,690 

1,270 

1,010 

800 

794 

842 
1,018 
1,100 
1,250 
1,130 


794 
906 
022 
770 

1,500 
4,228 
2,108 
1,450 
1,110 

070 
842 
714 
682 
602 

521 
473 
621 

777 
784 
545 


441 


873 
585 


560 
522 
381 
333 

203 
316 
305 
274 
326 

246 
230 
203 
244 
200 

200 
235 
140 
120 
120 

144 
127 
116 
07 
108 


01 
65 
131 
107 
04 

100 
83 
73 
47 
67 

76 
72 
68 
60 
100 


00 


03 
131 
06 
08 

103 
75 
50 
73 
50 


84 
73 
57 
66 
58 

65 
65 
65 
55 
117 

2,326 
620 
319 
237 
231 

127 
97 
122 
329 
277 

204 
258 
189 
219 
216 

143 

126 
111 
116 
71 

84 


111 
139 
278 
302 
244 

214 
179 
99 
94 
133 

111 
103 
157 
133 
101 

86 
107 
111 
112 

82 

79 
107 

73 
134 
100 

127 
155 
163 
121 
115 


78 
00 
60 
80 
118 

80 
00 
71 

lis 

101 

107 
101 
135 
125 
110 

127 
106 

04 
106 

00 

02 

103 

282 

2,007 

1,050 

1,584 
802 
650 
728 
520 
516 


700 
550 
362 
306 

253 

734 

3.185 

2,020 

1,630 

605 
587 
714 
558 
444 

360 
452 
434 
484 
440 


322 
233 
306 
300 

366 
388 
372 
432 
402 


426 
352 
442 
370 
600 

2.180 

1,390 

850 

770 

826 

842 

022 
778 
714 
630 

206 
442 

1,060 
1.470 
1,170 

810 
608 
682 
794 


618 
754 
826 
690 
954 
2,804 


Monthly  discharge  of  Rondout  Creek  at  Roeendale,  N.  Y.,for  1912. 
[Drainage  area  380  square  miles.) 


Month. 


Discharge  in  seoond-fect. 


Maximum. 


Ifinimum. 


Mean. 


Per 

square 

mile. 


Run-off. 


Depth  in 
inches. 


Percent 
of  rain- 
fall. 


RainfaU, 
inches. 


January 

February 

March.. 

^:::::::::: 

June 

July 

August 

September 

October 

November 

December 

The  year, 


1,350 

2,250 

9,200 

6,308 

4,228 

873 

131 

2,326 

302 

2,907 

3,185 

2,894 


874 

635 

365 

810 

473 

97 

47 

65 

73 

09 

233 

205 


1,018 

2,250 

2,292 

1,853 

1,068 

304 

83 

230 

136 


865 


2.68 

2.93 

6.03 

4.87 

2.81 

.80 

.22 

.60 

.36 

1.04 

1.67 

2.28 


3. 087 

3.163 

6.953 

5.444 

3.247 

.892 

.254 

.603 

.306 

1.202 

1.867 

2.623 


153 
130 
119 
104 
85 
50 
10 
11 
11 
31 
61 
57 


9,200 


47 


2.19 


29.823 


66 


2.02 
2.27 
6. 82 
6.24 
3.80 
1.79 
2.65 
6.20 
3.50 
8.86 
8.06 
4.58 


44.87 
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DBI^WABB  BIVXB  BABXN. 

EAST  BRANCH  OF  DELAWARE  RIYEB   AT  FISH   EDDY,   N.   Y. 

Loeation. — At  the  highway  bridge  near  the  New  York,  Ontario  &  Western  Railway 
station  at  Fish  Eddy,  5)  miles  above  the  confluence  of  the  East  and  West  branches 
of  the  Delaware  at  Hancock. 
Reooxds  aTailable.—November  19  to  December  31, 1912. 
Drainage  area.— 790  square  miles  (Post  Route  map). 
Ga^. — Vertical  staff,  in  two  sections. 
ChanneL — Coarse  gravel;  apparently  permanent. 
DiBchar^e  measurementa. — ^At  low  stages  made  by  wading;  at  high  stages  from  the 

highway  bridge. 
Winter  flow. — Probably  somewhat  affected  by  ice. 
Accuracy. — Discharge  rating  curve  fairly  well  defined. 
The  following  discharge  measurement  was  made  by  Frank  Weber: 
November  20,  1912:  Gage  height  3.59  feet,  discharge  1,050  second-feet. 

Dfohf  gage  height,  in  feet  ^  and  ditchargey  in  aeeond-feetj  of  East  Branch  of  Delaware  River  at 

Fish  Eddy,  N,   Y.Jor  1912. 

fJoon  J.  Fininegan,  obseryer.] 


October. 

Norember. 

Day. 

October. 

November. 

Day. 

^. 

Dis- 
charge. 

he^t. 

Dis- 
charge. 

he^ 

Dla- 
oharge. 

he^t. 

Dis- 
charge 

1 

3.3 
3.4 

ao 

6.5 
6.7 

ft.7 
ft.6 
6.8 
6.3 
5.0 

4.8 
3.8 
8.7 
3.6 
4.0 

800 

870 

7,450 

4.470 

3,660 

4,830 
4,630 
3.820 
3,040 
3,600 

2,330 
1,220 
1,130 
960 
1,420 

16 

3.9 
3.8 
3.3 
6.2 
6.3 

4.9 
4.5 
4.3 
4.3 
4.2 

4.0 
3.8 
3.8 
3.9 
3.7 
6.1 

1,320 

2 

17 

1,220 

3 

18 

800 

4 

19 

3.6 
3.6 

3.6 

3.4 

3.3 

3.36 

4,1 

3.8 

3.7 

3.6 

3.46 

8.4 

1,040 
1,040 

050 
870 
800 
835 
1,520 

1,220 

1,130 

1,040 

910 

870 

2,8Q0 

5 

ao 

3,040 

6        

21 

2,470 

7 

22 

1,960 

8        .            

23 

1,740 

9 

24 

1,740 

10 

26 

1,630 

U 

26 

1,420 

12 

27 

1,220 

13 

28 

1,220 

14 

29 

1,320 

u 

30 

1,130 

31 

3,810 

NoTC^Dafly  discharge  determined  from  a  fairly  well-defined  rating  curve  baaed  on  measurements  made 
durtaig  1912  and  1913. 

Monthbf  discharge  of  East  Branch  of  Delaware  River  at  Fish  Eddy,  N.   Y. ,  for  1912, 
[Drainage  area,  790  square  miles.] 


Discharge  In  second-feet. 

Ron-ofl 

mcnes  on 

drainage 

area). 

Month. 

jutzimnm. 

TWiTiiwimm, 

Mean. 

Per 
square 
mile. 

Accu- 
racy. 

Novvmberimm    

1,620 
7,460 

800 
800 

1,030 
2,330 

1.29 
2.96 

0.670 
3.40 

B. 

Dwember 

B. 
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EAST  BBANOH  OF  DELAWARE   BIYEB  AT   HANCOCK,   N.   T. 

Zdoeation. — ^At  the  highway  bridge  half  a  mile  southeast  of  the  Erie  Railroad  station 
at  Hancock,  N.  Y.,  about  1  mile  above  the  junction  of  East  and  West  branches  of 
Delaware  River  and  10  miles  below  the  mouth  of  Beaver  Kill,  the  nearest  tribu- 
tary, which  enters  from  the  left. 

Becords  available.— October  14,  1902,  to  December  31,  1912.  Data  also  in  annual 
reports  of  New  York  State  engineer  and  surveyor. 

Drainage  area. — 840  square  miles.^ 

Oage. — Standard  chain,  fastened  to  upstream  left-hand  end  of  bridge;  read  once 
daily;  datum  unchanged. 

Channel.— Both  banks  of  medium  height;  not  liable  to  overflow;  bed  composed  of 
rocks  and  gravel. 

Discharge  meaaurementa. — ^Made  from  the  bridge  or  by  wading. 

Winter  flow. — Affected  by  needle  and  cake  ice  which  forms  on  the  control  point  and 
produces  backwater  at  the  gage. 

Accuracy. — Conditions  foirly  good  for  accurate  determinations  of  dischaige.  High- 
water  stage  probably  affected  at  times  by  backwater  caused  by  goiging  at  junction 
with  the  West  Branch.  Low-water  dischaige  controlled  by  riffles  just  below 
Erie  RaUioad  bridge  which  sometimes  shift  and  require  many  measurements  and 
possibly  a  new  dischaige  rating  curve  each  year.  Conditions,  however,  have  been 
fairly  permanent  during  the  last  two  or  three  years. 

Cooperation. — ^Maintained  since  January  1,  1908,  in  cooperation  with  the  United 
States  Weather  Bureau. 

Discharge  meanuremerUs  of  East  Branch  of  Delaware  River  at  Hancock,  N,  F.,  in  1912. 


Date. 

Hydrogn4>ber. 

helS^ 

charse. 

F^b.  22a 

C.  S.  De  Golyer 

Feet. 
5.14 
2.78 
8.09 
8.58 

1.270 

July  27* 
Nov.  20 

Frank  Weber 

228 

do          

1,000 
010 

22 

do 

•  Measurements  made  under  oomidete  ioe  oover. 
b  Measurements  made  by  wading  at  regular  section. 

Daily  gage  height,  in  feet,  of  East  Branrh  of  Delaware  River  at  Hancock,  N.  Y.,  for  1912. 


Pay. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

4.2 
3.9 
4.0 
4.5 
4.2 

3.7 
3.8 
3.9 
4.9 
4.8 

4.8 
4.8 
4.6 
4.6 
4.6 

4.5 
4.5 
4.4 
4.4 
4.3 

4.3 
4.3 
4.3 
4.2 
4.2 

4.1 
4.1 
4.1 
4.1 
4.1 

6.0 
4.8 
4.7 
4.6 
4.6 

4.5 
4.4 

4.4 
4.6 
4.8 

4.6 
4.4 

4.8 
5.6 
5.1 

6.9 
6.9 
10.0 
7.1 
6.0 

5.9 
6.3 
7.6 
6.3 
5.7 

5.4 
5.1 

5.2 
5.0 
4.0 

5.1 
4.8 
4.6 
4.4 
4.3 

4.2 
4.3 
4.2 
4.4 
4.4 

4.2 

4.0 
4.2 
4.1 
4.0 

3.6 
3.5 
3.5 
3.6 
3.5 

8.4 
3.6 
3.6 
3.4 
8.3 

3.3 
3.2 
3.2 
3.2 
3.1 

2.7 
2.7 
2.6 
2.6 
2.6 

2.6 
2.6 
2  6 
2.6 
3.0 

2.9 
2.0 
2.8 
2.9 
8.0 

2.8 
2.7 
2.7 
2.7 
2.7 

2.7 
2.6 
2.5 
2.5 

2.7 

4.4 

3.8 
3.4 
3.3 
3.1 

3.2 
3.5 
8.8 
3.8 
8.6 

8.6 
8.5 
3.4 
3.3 
3.8 

8.2 
3.2 
8.2 
3.1 
8.0 

3.2 
3.8 
3.2 
3.2 
3.1 

3.1 
3.1 
3.0 
8.0 
8.0 

3.1 
8.1 
3.1 
8.0 
3.0 

3.8 
4.2 
4.0 
8.8 
8.7 

8.7 
8.7 
5.9 
5.3 
4.9 

4.6 
4.5 
4.3 
4.2 
4.2 

3.5 

2 

3.5 

3 

6.7 

4 

5.6 

5 

5.2 

6 

5.0 

7 

5.6 

8 

5.2 

9 

4.9 

10 

4.6 

11 

4.4 

12 

4.3 

13 

4.0 

14 

4.0 

M 

4.0 

1  Revised  measuzemant. 
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DaUff  gage  height,  in  feet,  o/Eatt  Brands  of  Delaware  River  at  Hancock,  N.  T.,for  1912— 

Continued. 


l>ay. 

J«L 

M>. 

ll«r. 

Apr. 

MlV. 

JtaM. 

Joly. 

Aug. 

8ept 

Oct 

Nov. 

Dec 

IQ 

4.0 
4.5 
4.5 

4.7 
4.9 

5.0 
4.9 
4.9 
4.8 
4.7 

4.7 
4.7 
4.7 
4.6 
4.6 
4.6 

4.1 
4.1 
4.3 
4.3 
4.3 

4.9 

4.9 
5.6 
5.3 
5.2 

5.3 

5.4 
5.8 
5.4 

10.9 
6.9 
6.6 
6.7 
6.7 

6.6 
5.5 

4.9 
4.9 
4.7 

4.3 

4.3 
5.5 

7.8 
7.8 
6.8 

7.4 
7.3 
6.8 
7.5 
6.7 

5.9 
^.4 
*5.3 

5.1 
5.3 

4.8 

4.7 
4.7 
4.5 
5.6 

4.0 
5.0 
4.9 
4.6 
4.5 

4.4 

4.3 
4.3 
4.0 
4.0 

3.8 

3.7 
3.6 

3.5 
3.9 
3.8 

3.1 
3.1 
8.1 
8.0 
3.0 

2.9 
3.9 
3.9 
3.9 
3.9 

3.8 
X8 
3.8 
3.7 
2.7 

3.9 
3.8 
3.4 
3.6 
3.2 

8.0 
3.1 
3.0 
2.9 
2.8 

2.8 
2.8 
2.7 
2.7 
2.8 
2.8 

8.1 
3.0 
3.1 
3.3 
3.4 

8.3 
3.8 
3.9 
4.3 
3.9 

4.0 
3.8 
8.6 
3.5 
3.5 
3.8 

8.2 
8.2 
3.1 
3.1 
3.2 

3.1 
3.0 
3.0 
3.1 
3.4 

3.5 
3.4 

3.3 
3.2 
3.2 

3.0 
X9 
X9 
2.9 
3.0 

3.0 
3.0 
8.0 
6.1 
5.9 

5.1 
4.7 
4.4 
4.3 
4.1 
3.9 

4.0 
3.9 
3.8 
3.7 
3.7 

3.6 
3.6 
3.6 
8.6 
3.9 

3.9 
8.7 
3.7 
3.6 
3.6 

3.0 

17 

3.8 

18 

3.7 

19 

4.0 

20 

5.0 

21 

4.5 

22 

4.3 

23 

4.3 

24 

4.2 

25 

4.2 

36 

4.0 

27 

4.0 

28 

3.9 

29 

4.0 

30 

4.0 

31 

5.4 

9oTE.— Relation  of  dlachargo  to  gage  height  aflected  by  loo  Jan.  9  to  liar.  15. 

Daily  diidiorge,  in  second-feet,  of  Ea$t  Branch  of  Delaware  River  at  Hancock,  N.  T.,for 

191t, 


Day. 

Jan. 

Fab. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1,880 
1380 
1,540 
2,440 
1,880 

1,070 
1220 
1880 

8,810 
8,810 
19,800 
9,470 
6,070 

6,790 
6,030 
11,100 
6,930 
5,250 

4,480 
3,750 
3090 
3620 
3,290 

10,500 
10,100 

8  490 
10,800 

8,170 

5,790 
4480 
4230 
3,750 

siooo 

3,070 
2,860 
2,860 
2,440 
4,990 

3,750 
3,070 
2640 
2260 
2,000 

1,880 
2,000 
1  880 
2,250 
2,250 

1,880 
1640 
1880 
1,710 
1,540 

1,540 
3,520 
3290 

2,440 

2,360 
1^880 
1880 
1,540 
1,540 

1,220 
1,070 
940 
830 
1,380 
1230 

940 
820 
830 
940 
830 

710 
040 
040 
710 
610 

610 
520 
520 
530 
440 

440 
440 
440 
370 
370 

300 
300 
300 
300 
300 

340 
240 
240 
190 
190 

190 
190 
144 
144 
144 

144 
144 
144 
144 
370 

300 
300 
340 
300 

370 

300 

340 
710 
830 
530 

370 
440 
'  370 
300 
340 

340 
240 
190 
190 
340 
240 

340 
190 
190 
190 
190 

190 
144 
104 
104 
190 

2,260 

1  220 

710 

610 

440 

440 
870 
440 
610 
710 

610 
1,220 
1,380 
2,060 
1,880 

1,540 
1220 
940 
830 
830 
610 

520 

820 

1,220 

1,220 

940 

820 
R20 
710 
610 
610 

520 
520 
520 
440 
870 

630 
530 
440 
440 
520 

440 
370 
370 
440 
710 

820 
710 
610 
520 
520 

520 
610 
520 
520 
440 

440 
440 
370 
370 
370 

440 
440 
440 
370 
370 

370 
300 
300 
300 
370 

370 

370 

370 

6,360 

51790 

3,760 
2,860 
2,260 
2,060 
1,710 
1,380 

1,220 
1,880 
1,540 
1,220 
1,070 

1,070 
1,070 
5,790 
4230 
8;290 

2,640 
2  440 
2,060 
1,880 
1,880 

1,640 
1380 
1  230 
1,070 
1,070 

940 
940 
820 
820 
1,380 

1,880 
1,070 
1,070 
'940 
940 

820 

2     

820 

3 

8,170 

4     

4,990 

5 

3,000 

e 

3,520 

7 

4  990 

8 

3  990 

9 

3,280 

10        

2,640 

u 

2,250 

12  

2,060 

13 

1,540 

14  

1,540 

16 

1,540 

IB 

23,800 
8,810 
7^860 
8  170 
8,170 

7,860 
4730 
3,200 
3200 
2,860 

2,000 
2,060 
<780 
11,800 
U,80O 

oloao 

1,380 

17        

1220 

18 

1,070 

19 

1,540 

20 

3,520 

21 : 

2,440 

22             

1,370 

2,000 

28 

1,880 

24          

1,880 

26 

IISSQ 

20 

1,540 

27           

1,640 

28 

1,380 

29                    

1,540 

30    

1540 

31 

4,480 

Nor.— Daily  dbehai^  determined  from  a  weU-deflned  rating  curre. 
2976X*— WBF  321—14 12 
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SURFACE  WATER  SUPPLY,  1912,  PART  I. 


Monthly  dUckarge  of  East  Branch  of  Delaware  River  at  Hancock^  N.  Y.^for  1912. 
[Dnioage  area,  840  square  mOes.] 


Manth. 


Discharge  in  second4Bet. 


MftTifnuni- 


Mean. 


Per 
square 
mile. 


Run-off 
MepUi  in 
mcnes  on 
drainage 

area). 


Accu- 
racy. 


January 

February.. 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 
December.. 


23,300 

19,800 

2,440 

3,750 

820 

940 

190 

820 

144 

2,250 

104 

1,220 

370 

6,360 

300 

6,790 

8fiO 

8,170 

820 

1,240 

1,010 

4,660 

6,480 

1,990 

'     617 

288 

714 

620 

1,150 

.1,660 

2,490 


1.48 

1.20 

6.55 

7.71 

2.37 

.615 

.343 

.850 

.738 

1.37 

1.98 

2.96 


1.71 

1.29 

6.40 

8.60 

2.73 

.69 

.40 

.98 

.82 

1.58 

2.21 

3.41 


C. 
C. 
B. 
A. 
A. 
A. 
A. 
A, 
A. 
A. 
A. 
A. 


The  year. 


23,300 


104 


1,900 


2.26 


30.82 


Note. — DIschaive  Jan.  9  to  Mar.  15  estimated  from  one  discharge  measurement  made  during  this  period, 
climatologic  records,  and  comparative  run-off.  It  is  assumed  that  tha  ice  caused  1  foot  of  backwater  during 
nearly  the  whole  frozen  season. 

DELAWARE   RIVER   AT   PORT  JERVIS,  N.  Y. 

Location. — At  the  toll  bridge  at  Port  Jervis,  6  miles  below  the  mouth  of  Mongaup 
River  and  1  mile  above  the  mouth  of  Nevereink  River,  both  entering  from  the 

north. 

Becords  available. — October  12,  1904,  to  December  31,  1912.  Data  published  also 
in  the  annual  reports  of  the  New  York  State  engineer  and  surveyor. 

Drainage  area. — 3,250  square  miles. 

Oagpe. — Standard  chain,  fastened  to  downstream  side  of  bridge;  read  once  daily. 
Considerable  difficulty  has  been  experienced  in  maintaining  the  datum  of  the 
gage.  On  September  4,  1908,  in  order  to  avoid  negative  readings,  a  change  of 
about  2  feet  was  made  in  the  original  datum,  as  nearly  as  could  be  determined. 
The  elevation  of  the  datum  of  the  gage  is  414.89  fe^t  above  mean  sea  level.  A 
correction  varying  from  +1.7  to  +2.0  has  been  applied  to  gage  heights  previous 
to  September  4, 1908,  so  that  all  gage  heights  published  by  the  Survey  are  referred 
to  the  same  datum. 

Channel. — Bed  composed  of  gravel;  banks  high;  seldom  overflowed. 

DiBcharge  measurements. — ^Made  from  the  highway  bridge,  except  at  low  stages, 
when  the  left  channel  is  sometimes  measured  by  wading. 

Winter  flow. — Relation  of  gage  height  to  discharge  is  usually  not  greatly  affected  by 
ice,  except  during  severe  winters.  Ice  jams  sometimes  occur  at  this  station  and 
the  left  channel  is  particularly  subject  to  effect  from  ice. 

Accuracy. — Conditions  of  flow  at  this  point  are  constant  and  a  good  discharge  rating 
curve  has  been  developed  for  all  stages.  Careful  comparison  of  records  at  this 
station  with  those  obtained  at  Riegelsville  and  the  two  Hancock  stations  indicate 
that  all  the  discharge  data  are  reliable. 

Cooperation. — Station  established  for  the  United  States  Weather  Bureau  by  Irving 
Righter,  city  engineer  of  Port  Jervis.  Gage  heights  supplied  to  the  Geological 
Survey  by  the  Weather  Bureau. 

Discharge  meaturements  of  Delaware  River  at  Port  Jervis,  N.  K,  in  191 1, 


Date. 

Hydrographer. 

hei^t. 

Dis- 
charge. 

July  29a 
Nov.  22 

Frank  Weber...            

Feet. 
1.36 
3.01 

Sec-fL 
657 

do 

3,880 

a  Made  by  wading. 
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Daily  gage  height,  in  feet,  of  Delaware  River  at  Port  Jervis,  N.  Y.,for  iVlt. 


Day. 


Jan.     Feb.     Ubt.     Apr.     May.    Jose.    July.    Aug.    Sept.     Oot.     Nov.    Dec, 


1. 
2. 
3. 
4. 

5. 

e. 

7. 
8. 
9.. 
10.. 

11., 
12., 
13.. 
14.. 
15.. 

le.. 

17.. 
18.. 
19.. 
20.. 

31.. 
22.. 
23.. 
24.. 
25.. 


3.9 
3.9 
3.7 
3.4 
3.3 

2.9 
2.7 
2.5 
2.7 
i7 

3.0 

3.0 


27. 
28. 
29. 
30. 
31. 


0.0 
0.3 

10.2 
9.1 
7.6 
7.6 
7.3 

7.2 
6.0 
5.7 
5.3 
5.2 

5.0 
4.5 
4.6 
6.3 
10.6 
8.2 


7.5 
7.8 
10.2 
8.7 
7.2 

6.4 
6.3 
7.2 

^1 

5.8 
5.6 
5.2 
5.3 
5.0 

5.4 
7.8 
7.1 
8.2 
8.1 

7.8 
6.1 
5.7 
5.6 
5.1 

4.9 
4.7 
4.6 
4.4 
7.0 


6.2 
6.6 
5.2 
4.8 
4.6 

4.2 
4.4 
4.4 

5.0 
4.9 

4.6 
4.5 
4.2 
4.1 

4.0 

8.8 
4.8 
5.1 
4.8 
4.5 

4.1 
3.9 
3.9 
3.6 
3.6 

3.5 
3.3 
3.0 
2.8 
3.1 
3.3 


3.2 
8.3 
3.5 
3.2 
8.1 

2.9 
3.5 
8.1 
2.9 
2.7 

Z6 
2.5 
2.4 
2.3 
2.3 

2.3 
2.3 
X2 
2.2 
2.1 

2.0 
2.0 
1.9 
1.8 
1.8 

1,7 
1.6 
1.6 
1.5 
1.5 


L5 
1.5 
L4 
L4 
L2 

1.4 
1.3 
1.4 
1.3 
1.3 

1.3 
1.2 
1.5 
1.4 
1.3 

1.6 
1.6 
XO 
2.0 
X3 

1.8 
1.8 
1.8 
1.6 
1.6 

1.5 
1.4 
1.3 
1.3 
1.4 
1.4 


1.4 
1.8 
1.3 
1.3 
1.2 

1.1 
1.3 
1.3 
1.4 
1.4 

3.2 
2.5 
2.9 
2.5 
2.2 

2.0 
2.0 
2.1 
2.3 
2.5 

2.4 
2.3 
2.6 
2.8 
3.1 

8.0 
2.8 
2.5 
2.4 
2.3 
2.1 


2.0 
2.3 
3.3 
8.3 
3.0 

3.0 
2.8 
2.6 
2.5 
2.4 

2.2 
1.8 
1.8 
1.7 
1.6 

1.5 
1.9 
2.0 
2.0 
2.1 

X2 
2.2 
2.0 
2.0 
8.2 

4.8 

4.0 
3.7 
8.3 
8.2 


2.9 
2.7 
2.6 
2.6 
X6 

X8 
2.2 
2.2 
2.1 
2.1 

2.1 
2.1 
2.1 
2.0 
2.1 

2.0 
2.0 
1.9 
1.9 
1.9 

1.9 
1.9 
2.0 
4.8 
7.5 

6.5 
5.4 
4.8 
4.5 
4.2 
4.4 


4.6 
3.5 
3.7 
8.7 
3.8 

8.2 
8.0 
8.4 
5.9 
5.1 

4.8 
4.6 
4.0 
3.9 
3.9 

8.6 
3.5 
3.3 
8.1 
8.0 

8.0 
3.0 
2.9 
2.8 
8.2 

8.6 
8.5 
8.4 
8.3 

3.1 


3.0 
2.9 
3.2 
6.8 
6.0 

5.0 
6.1 
5.5 
5.0 
4.6 

4.3 
4.1 
3.9 
3.6 
3.3 

3.0 
3.5 
3.3 
3.4 
4.8 

4.3 
4.3 
3.9 
8.7 
3.7 

3.5 
3.5 
3.7 
8.5 
3.4 
4.3 


Note.— Relation  of  gage  height  to  discharge  affected  by  Ice  Jan.  13  to  Mar.  13. 
Daily  di. charge,  in  second-feet,  of  Delaware  River  at  Port  Jervis,  N.  Y.,for  1912. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jane. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1. 
2. 
3., 
4. 
6.. 

6.. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 


5,440 
5,440 
4,770 
3,860 
3,580 

2,650 
2,200 
1,900 
2,260 
2,260 

2,860 

2,860 


21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
81. 


14,600 
16,200 

44,400 
35,800 
24,600 
24,600 
22,500 

21,800 
14,600 
13,000 
11,100 
10,700 

9,780 
7,700 
8,100 
16,200 
47,600 
29,000 


23,900 
26,000 
44,400 
32,700 
21,800 

16,800 
16,200 
21,800 
23,900 
16,200 

13,600 
12,100 
10,700 
11,100 
9,780 

11,600 
26,000 
21,200 
20,000 
28,200 

26,000 
15,100 
13,000 
12,500 
10,200 

9,850 
8,510 
8,100 
7,300 
20,500 


15,700 
12,500 
10,700 
8,990 
8,100 

6,530 
7,300 
7,300 
9,780 
9,350 

8,100 
7,700 
6,530 
6,160 
5,800 

5,100 
8,930 
10,200 
8,930 
7,700 

6,160 
5,440 
5,440 
4,450 
4,450 

4,150 
3,580 
2,860 
2,460 
3,080 
3,580 


3,330 
3,580 
4,150 
3,330 
3,080 

2,660 
4,150 
3,080 
2,650 
2,260 

2,080 
1,900 
1,730 
1,570 
1,570 

1,570 
1,570 
1,420 
1,420 
1,280 

1,150 

1,150 

1,030 

920 

920 

826 
740 
740 
665 
665 


665 
665 
590 
590 
450 

500 
520 
500 
520 
530 

520 
450 
665 

500 
520 

740 

740 

1,150 

1,150 

1,570 

920 
920 
920 
740 
740 

665 

590 
530 
520 
590 
590 


590 
520 
620 
620 
450 

390 
530 
520 
500* 
500 

8,830 
1,900 
2,660 
1,900 
1,420 

1,150 
1,150 
1,280 
1,570 
1,900 

1,730 
1,570 
2,080 
2,450 
8,080 

2,860 
2,450 
1,900 
1,730 
1,570 
1,280 


1,150 
1,670 
3,580 
8,580 
2,860 

2,860 
2,450 
2,080 
1,900 
1,730 

1,430 
920 
920 
825 
740 

665 
1,030 
1,150 
1,150 
1,280 

1,420 
1,420 
1,150 
1,150 
8,320 

6,910 
5,800 
4,770 
8,580 
3,330 


2,660 
2,260 
2,080 
2,080 
1,900 

1,570 
1,420 
1,420 
1,280 
1,280 

1,280 
1,280 
1,280 
1,150 
1,280 

1,150 
1,150 
1,030 
1,030 
1,030 

1,030 
1,030 
1,150 
8,980 
23,900 

18,400 
11,600 
8,930 
7,700 
6,530 
7,300 


8,100 
4,150 
4,770 

4,  no 

3,580 

3,320 
2,860 
3,860 
14,100 
10,200 

8,930 
8,100 
5,800 
5,440 
5,440 

4,450 
4,150 
8,580 
3,080 
2,860 

2,860 
2,860 
2,650 
2,450 
3,320 

4,460 
4,150 
3,860 
3,580 
3,080 


2,860 
2,650 
8,320 
19,200 
14,600 

9,780 
15,100 
13,100 
9,780 
8,100 

6,910 
6,160 
5,440 
4,450 
8,580 

2,860 
4,150 
3,580 
3,860 
8,930 

6,910 
6,910 
5,440 
4,770 
4,770 

4,150 
4,160 
4,770 
4,150 
8,860 
6,910 


Note.— Discharge  detennlned  from  a  weU-deflned  rating  curve,  differing  somewhat  ftom  the  curve 
pcevioaaly  used. 
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180  SURFACE  WATER  SUPPLY,  1912,  PART  I. 

Monthly  discharge  of  Delaware  River  at  Port  Jervis,  N.  Y.,for  1912. 
[I>niiiage  ana,  3,250  square  miles.] 


Month. 


Diachaxi^  in  second-feet. 


Mazinnun. 


Minimnm. 


Mean. 


Per 
square 
mile. 


Run-off 
(depth  In 
inches  on 
drainage 

area). 


Aoco- 
racy. 


January 

Febniary . . 

March 

April 

May 

June 

July 

August 

September. 
October.... 
November.. 
December.. 


47,e00 

44,400 

15,700 

4,150 

1,570 

3,320 

0,910 

23,900 

14,100 

19,200 


7,300 

2,450 

005 

450 

390 

665 

1,030 

2,450 

2,660 


2,060 

3,330 

14,400 

18,200 

7,000 

1,010 

694 

1.490 

2,220 

4,040 

4,830 

6,590 


0.914 
1.02 
4.43 
5.60 
2.15 
.588 
.214 
.458 
.683 
1.24 
1.49 
2.03 


1.05 

1.10 

5.11 

6.25 

2.48 

.66 

.25 

.53 

.76 

1.43 

1.66 

2.34 


The  year., 


47,600 


390 


5,640 


1.74 


23.62 


Note.— Discharge  Jan.  13  to  Mar.  13,  Inclusive,  estimated  by  comparison  with  the  station  at  Riegels- 
vlUe,  taking  climatologic  conditions  into  consideration. 

DELAWARE    RIVER    AT   RIEGELSVILLE,    N.  J. 

liocation. — At  the  toll  suspension  bridge  between  Riegelsville,  N.  J.,  and  Riegels- 
ville,  Pa.,  9  miles  below  the  mouth  of  Lehigh  River  (entering  from  the  west)  and 
600  feet  above  the  mouth  of  the  Musconetcong  (entering  from  the  east). 

Becords  available .-njuly  3,  1906,  to  December  31,  1912. 

Drainage  area. — 6,430  square  milee. 

Gage. — Chain,  attached  to  the  bridge;  datum  unchanged. 

Channel. — ^The  station  is  in  a  deep  hole  which  extends  about  half  a  mile  downstream 
to  a  permanent  control  composed  of  bowlders  averaging  2  to  3  feet  in  diameter; 
immediately  below  the  control  are  heavy  rapids.  Both  banks  are  high  and  not 
subject  to  overflow. 

Discharge  measurementa. — ^Made  from  the  bridge.    No  measurements  in  1912. 

Winter  flow. — Relation  between  gage  height  and  discharge  a£fected  by  ice  only 
during  severe  winters. 

DiverBionB. — ^The  Delaware  division  of  the  Pennsylvania  Canal,  running  from 
Easton,  Pa.,  to  Bristol,  Pa.,  diverts  water  from  the  Lehigh  at  its  mouth  and  at 
low  stages  takes  practically  the  entire  discharge  of  this  tributary.  The  water  is 
turned  out  of  this  canal  during  the  winter  period,  or  from  about  the  middle  of 
December  to  the  last  of  March,  but  throughout  the  remainder  of  the  year  the  aver- 
age discharge  is  250  to  300  second-feet. 

Accuracy. — Conditions  for  obtaining  accurate  discharge  data  are  very  good,  and  an 
excellent  discharge  rating  curve  has  been  developed .  The  relation  between  gage 
height  and  discharge  is  affected  by  backwater  from  the  Musconetcong  only  at 
rare  intervals.  Comparison  of  the  records  of  flow  with  those  at  Port  Jervis,  N .  Y., 
and  Hancock,  N.  Y.,  show  that  full  reliance  can  be  placed  on  the  estimatee  of 
monthly  discharge  at  Ri^elsville. 
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DaUy  dUekaTg€f  in  Mctyndrfeet^  oj  Delaware  River  at  RiegeUviikj  N,  J.,  for  191t. 


Day. 

Jan. 

Feb. 

liar. 

Apr. 

May. 

Time. 

July. 

Ang. 

Bapt 

Oct 

Nov. 

Deo. 

1 

6.7 
6.4 
6.4 
6.4 
4.7 

3.8 
3.8 
3.8 
3.7 
8.7 

8.8 
4.2 
4.0 
8.8 
4.0 

1:1 

4.0 
4.2 
4.6 

4.4 
4.3 
4.4 

4.6 
4.2 

3.9 
3.8 
3.0 
3.6 
3.6 
3.6 

3.4 
8.6 
3.3 
3.3 
3.2 

8.1 
3.2 
3.2 
3.1 
2.86 

3.0 
2.9 
2.9 
2.9 
2.96 

2.96 

8.0 

3.0 

3.2 

3.4 

4.0 
8.7 
6.3 
6.2 
6.7 

6.9 
&1 
6.8 
6.3 

6.1 
6.4 
4.9 
4.6 
4.6 

4.1 

4.2 
4.4 
4.6 
4.4 

4.9 
6.0 
12.2 
10.1 
12.2 

17.4 
16.0 
13.8 
11.9 
11.6 

11.2 
9.8 
8.7 
8.7 
9.0 

8.4 
7.7 
7.8 
0.2 
15.4 
14.0 

11.6 
11.9 
13.1 
14.2 
11.2 

9.8 
9.2 
9.9 
11.0 
9.5 

8.6 
7.9 
7.6 
7.4 
7.2 

7,1 
9.8 
10.8 
12.3 
12.0 

10.6 
9.3 
8.6 
8.2 

7.7 

7.3 
6.9 
6.8 
6.4 
7.9 

9.5 

8.4 
7.7 

W 

7.4 
7.8 
7.9 

7.3 
6.9 
6.4 
6.1 
6.0 

6.9 
7.5 
7.9 
7.3 
6.8 

6.4 
6.9 
6.6 
6.4 
6.2 

6.0 
4.8 
4.5 
4.4 
4.6 
4.6 

4.5 
4.2 
4.3 
4.4 
4.3 

4.3 
4.4 
4.3 
4.1 
3.0 

3.7 
3.6 
3.4 
3.3 
3.8 

3.8 
3.4 
3.3 
3.2 
3.2 

3.1 

2.9 

2.85 

2.9 

2.85 

2.85 
2.85 
2.75 
2.65 

2.5 
2.6 
2.4 
2.4 
2.36 

2.4 
2.4 
2.4 
2.4 
2.3 

2.35 

2.55 

2.45 

2.4 

2.6 

2.6 
2.5 
2.7 
2.6 
2.75 

2.06 

2.95 

2,7 

2.65 

2.6 

2.4 

2.3 

2.26 

2.3 

2.2 

2.2 

2.2 

2.15 

2.2 

2.15 

2.2 

2.15 
2.06 
2.05 
2.06 
2.15 

3.8 
4.8 
3.9 
3.7 
8.2 

3.1 

2.85 

2.75 

8.0 

3.6 

3.5 
8.3 
3.3 
3.3 
3.4 

3.6 

3.3 

3.2 

3.1 

2.85 

2.76 

2.65 
2.85 
3.2 
3.8 
3.7 

3.4 
3.3 
3.5 
3.3 
3.1 

2.9 

2.75 

2.75 

2.6 

3.56 

8.1 

3.2 

2.9 

2.96 

3.0 

3.0 

2.95 

2.85 

2.85 

5.2 

6.4 
6.2 
5.0 
4.8 
4.5 

4.1 
4.0 
8.7 
3.6 
3.5 

3.3 
3.2 
3.1 
3.0 
2.96 

3.2 
3.3 
8.0 
3.1 
3.0 

2.9 

2.8 

2.76 

2.7 

2.65 

2.7 
2.7 
3.4 
6.1 
9.7 

9.5 
8.0 
6.9 
'6.3 
5.7 
6.2 

4.9 
6.3 
6.0 
4.9 
4.6 

4.4 

4.3 
6.1 
7.3 

7.4 

7.6 
6.1 
6.6 
6.5 
6.3 

6.1 
4.8 
4.6 
4.4 
4.3 

4.2 
4.1 
4.0 
4.1 
4.9 

4.8 
4.8 
4.6 
4.4 
'     4.2 

4.1 

2 

4.1 

3    

5.3 

4 

7.6 

5 

7.6 

6 

7.0 

7 

7.7 

8 

9 

7.8 
7.0 

10 

6.3 

U 

5.8 

la. 

6.6 

B 

5.0 

14 

4.7 

15 

4.4 

18 

4.0 

17                  

4.7 

18 

4.5 

19 

4.8 

20 

6.7 

21 

6.5 

22 

6.7 

23 

6.3 

21 

6.1 

25 

4.6 

26 

4.4 

27 

4.8 

28 

5.5 

29 

6.0 

30 

5.2 

31 

7.1 

NoTB.— Relation  of  gage  he^ht  to  dlacharge  not  alfooted  by  toe  during  1912.    Water  turned  into  the 
canal  Mar.  25  and  withdrawn  Dec.  9. 

DaUy  discharge,  in  eeoond-feet,  of  Delaware  River  at  RiegehviUe,  N.  J,,  for  191t. 


Day. 


Jan. 


Feb. 


ICar. 


Apr. 


May. 


June. 


July. 


Ang. 


Sept. 


Oct. 


Nov. 


Dee. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

28. 
27. 
28. 
29. 
30. 

n. 


12,000 
10,900 
10,900 
10,900 
8,490 

6,650 
5,650 
6,650 
6,360 
6,360 

6,650 
6,870 
6,250 
6,660 
6,250 

5,650 
6,960 
6,250 
6,870 
7,830 

7,510 
7,190 
7,510 
7,830 
6,870 

6,960 
6,660 
6,060 
6,060 
6,060 
6,080 


4,530 
4,800 
4,260 
4,260 
4,000 

3,750 
4,000 
4,000 
3,750 
3,140 

3,500 
3,260 
3,260 
3,260 
3,380 

3,380 
3,600 
3,600 
4,000 
4,530 

6,250 
25,000 
10,600 
10,200 
12,000 
12,700 
22,100 
16,300 
14,200 


13,600 
10,900 
9,160 
8,160 
7,830 

6,560 
6,870 
7,510 
7,830 
7,510 

9,160 
9,500 
46,700 
32,700 
45,700 

83,000 
79,300 
40,700 
43,800 
44,200 

30,300 
31,000 
25,000 
25,000 
26,600 
23,600 
20,200 
20,700 
27,700 
68,200 
68»100 


41,800 
43,800 
51,800 
60,600 
39,300 

31,000 
27,700 
31,600 
38,100 
29,300 

24,000 
21,100 
19,300 
18,800 
18,000 

17,600 
31,000 
36,000 
400 
44,400 

35,700 
28,200 
24,500 
22,600 
20,200 

18,400 
16,700 
16,300 
14,600 
21,100 


29,300 
23,600 
20,200 
17,500 
14,600 

14,200 
14,600 
18,800 
20,700 
21,100 

18,400 
16,700 
14,600 
13,600 
13,100 

12,700 
19,300 
21,100 
18,400 
16,300 

14,600 
12,700 
11,600 
10,900 
10,200 
0,600 
8,820 
7,830 
7,510 
8,160 
8,100 


7,830 
6,870 
7,190 
7,510 
6,870 

6,870 
7,610 
7,190 
6,560 
5,950 

6,360 
4,800 
4,530 
4,260 
4,260 

4,260 
4,530 
4,260 
4,000 
4,000 

3,750 
3,260 
3,140 
3,260 
8,140 

8,140 
3,140 
2,920 
2,700 
2,660 


2,400 
2,400 
2,200 
2,200 
2,100 

2,200 
2,200 
2,300 
2,200 
2,010 

2,100 
2,500 
2,300 
2,200 
2,600 

2,600 
2,400 
2,810 
2,600 
2,920 

3,380 
3,380 
2,810 
2,700 
2,600 

2,200 
2,010 
1,920 
1,830 
1,830 
1,830 


1,830 
1,740 
1,830 
1,740 
1,830 

1,740 
1,680 
1,580 
1,580 
1,740 

5,650 
8,820 
5,950 
5,360 
4,000 

3,750 
3,140 
2,920 
3,500 
6,080 

4,800 
4,260 
4,260 
4,260 
4,530 

6,060 
4,260 
4,000 
8,750 
3,140 
2,020 


2,700 
3,140 
4,000 
5,650 
5,360 

4,630 
4,260 
4,800 
4,260 
3,750 

3,260 
2,920 
2,920 
2,600 
2,500 

3,750 
4,000 
3,260 
3,380 
3,500 

3,500 
3,380 
3,140 
3,140 
10,200 

14,000 
13,900 
11,600 
8,820 
7,830 


6,660 
6,250 
6,560 
6,080 
4,800 

4,260 
4,000 
3,750 
3,500 


4,000 
4,260 
3,500 
3,750 
3,500 

3,260 
3,030 
2,920 
2,810 
2,700 

2,810 
2,810 
4,530 
13,600 
30,400 

29,300 
21,600 
16,700 
14,200 
12,000 
10,200 


9,160 
10,500 
0,500 
9,160 
8,160 

7,510 
7,190 
13,500 
18,400 
18,800 
19,700 
13,600 
11,600 
11,200 
10,600 

9,840 
8,820 
8,160 
7,510 
7,190 

6,870 
6,560 
6,250 
6,560 
9,100 

8,820 
8,820 
8,160 
7,610 
6,870 


6,560 
6,560 
10,500 
10,700 
19,700 

17,100 
20,200 
20,700 
17,100 
14,200 

12,400 
11,600 
9,500 
8,490 
7,510 

8,160 
8,400 
7,830 
8,820 
12,000 

15,000 
12,000 
10,500 
9,840 
8,160 

7,610 
8,820 
11,200 
0,500 
10,200 
17,600 


Note.— Daily  diacharge  determined  from  a  well-deflned  rating  cnrve. 
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Monthly  diitharge  of  DelatDare  River  at  RiegelsvUUf  N.  J.t/or  191t. 
[DraJsage  area,  6,430  square  mfles.] 


Month. 


Discharge  in  second-feet. 


Minimum. 


Mean. 


Per 
square 
mile. 


Run-off 
(depth  in 
incneson 
drainage 

area). 


Accu- 
racy. 


January 

February 

March 

Ajjril 

ySy 

June 

July 

August 

September 

October 

November 

December. 

The  year. 


12,000 
26,000 
83,000 
59,500 
29,300 
7,830 
3,380 
8,820 
14,600 
30,400 
19,700 
20,700 


5, 

I; 

1, 
1, 
2, 
2, 

6, 


6,870 
7,080 
28,800 
29,700 
15,100 
4,850 
2,380 
3,570 
5,160 
7,700 
9,850 
11,800 


1.07 
1.10 
4.49 
4.65 
2.40 
.796 
.412 
.597 
.843 
1.24 
1.57 
1.85 


1.23 

1.19 

5.18 

5.19 

2.77 

.89 

.48 

.69 

.94 

1.43 

1.75 

2.13 


83,000 


1,580 


11,100 


1.76 


23.87 


Note.— In  order  to  determine  the  discharge  per  square  mOe  and  the  run^off  depth  in  inches,  270  second- 
feet  were  added  Mar.  25  to  Dec.  8, 1912,  before  computing  the  discharge  per  square  mile.  Hence  the  first 
three  columns  indicate  the  actual  quantity  of  water  available  in  the  river,  and  the  two  remahiing  columns 
represent  the  actual  run-off  firom  the  drainage  area  above  RiegelsvUle,  including  the  discharge  of  the  canaU 

WEST  BRANCH  OF  DELAWARE  RIVER  AT  HALE  EDDY,  N.  T. 

Location. — At  highway  bridge  400  feet  west  of  the  Erie  Railroad  station  in  the  villa^ 
of  Hale  Eddy,  8i  miles  above  junction  with  East  Branch  at  Hancock,  8  miles 
below  the  power  dam  of  the  Deposit  Electric  Co. 

BecordB  available. — November  15  to  December  31,  1912. 

Drainage  area. — 611  square  miles  (Post  Route  Map). 

Oage. — ^A  vertical  staff  gage  in  four  sections. 

Channel. — Bed  of  stream  consists  of  coarse  gravel  and  bowlders.  The  control  is 
about  three-fourths  mile  below  the  gage  and  is  apparently  permanent.  Between 
the  control  and  the  gage  there  is  low  land  behind  the  left  bank  which  is  over- 
flowed by  extreme  high  water. 

Discharge  measurements. — Made  by  wading  across  three  channels  above  the 
bridge  or  one  below,  in  low  water.  High-water  measurements  may  be  made 
from  highway  bridge. 

Winter  flow. — Gage  heights  seriously  aiTected  by  ice  during  the  winter  months. 

Accuracy. — Dischaige  rating  curve  well  defined.  Good  conditions  for  meter  meas- 
urements. 

The  following  discharge  measurement  was  made  by  Frank  Weber: 
November  21,  1912:  Gage  height,  2.99  feet;  discharge,  646  second-feet. 
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Daily  gage  height,  in  feet,  and  ducharge,  in  secoTid-feet,  of  West  Branch  of  Detaware  River 
at  Hale  Eddy,  N.   Y.  Jar  19 It. 

[William  Seeiey,  obseryer.] 


NoTGOiber. 

December. 

Day. 

NoTember. 

December. 

Day. 

height 

Bis- 
charge. 

he^t. 

Dls. 
charge. 

he^t 

Dl». 
charge. 

heigl^t. 

Dl». 
charge. 

1 

2.7 
3.1 
6.6 
5.6 
6.4 

5.6 
5.4 
4.8 
4.4 
4.0 

3.9 

8.6 

3.1 

3.15 

8.3 

470 

686 

3,560 

^500 

2,410 

2,590 
2,410 
1,900 
1580 
1.280 

1,210 

1,000 

'686 

715 

805 

16 

8.26 
3.26 
3.2 
3.06 
8.0 

2.86 
2.66 
2.66 
2.66 
3.0 

3.06 
3.06 
2.9 
2.86 
2.66 

776 
775 
746 
668 
630 

648 
447 
447 
447 
630 

668 
668 
675 
548 
447 

3.3 

3.06 

3.06 

8.6 

4.7 

4.0 
3.8 
3.7 
3.4 
3.46 

3.16 
3.46 
3.05 
2.96 
3.26 
6.10 

806 

2..;::::::::::..'...:;:..'.; 

17 

668 

3 ' 

18 

668 

4 1 L 

19 

1.000 

J::   : ':::::: 

ao 

i;8ao 

1,280 

6 1 

21 

7 , 

22 

1  140 

8:::::::::::::::i:::::::: 

23 

1,070 

9 ' 1 

24 

870 

10 

26 

902 

„ 1 

26 

716 

12 '  

27 

902 

13 

28 

658 

14 

29 

602 

15 

3.5 

036 

30 

775 

31 

2,160 

Note. — ^DaOy  discharge  determined  from  a  well  defined  rating  carve  based  on  meaaorements  made  dar- 
ing 1912  and  1913. 

Monthly  discharge  of  Weet  Branch  of  Delaware  River  at  Hale  Eddy,  N.   Y,,for  191t, 
[Drainage  area,  61 1  square  miles.  ] 


Discharge  in  second-feet. 

Ban-off 

(depth  in 

Inches  on 

drainage 

area). 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 

square 
mils. 

Accu- 
racy. 

NnvfitfiYMr  1.S-2I0 

935 
3,660 

447 
470 

620 
1,290 

1.01 
2.11 

0.60 
2.43 

B 

December 

B 

WEST  BRANCH  OP  DELAWABE   RIYEB   AT   HANOOOK,  N.  T. 

Location. — ^At  the  toll  suflpension  bridge  over  Delaware  River  half  a  mile  west  of  the 
Erie  Railroad  station  at  Hancock,  N.  Y.,  about  1  mile  above  the  junction  of  the 
East  and  West  branches  of  the  Delaware,  and  about  10  miles  below  the  mouth  of 
Oquaga  Creek,  the  nearest  tributary,  which  enters  from  the  right. 

BecordB  available. — October  15,  1902,  to  December  31,  1912.  Data  published  also 
in  annual  reports  of  the  New  York  State  engineer  and  surveyor. 

Drainagci  area. — 660  square  miles.' 

Oage. — Standard  chain,  fastened  to  the  upstream  side  of  the  bridge;  read  once  daily ; 
datum  unchanged. 

ChanneL — Bed  of  river  composed  of  gravel;  one  channel  at  all  stages. 

Discharge  measurements. — Made  from  the  bridge  or  by  wading. 

Winter  flow. — ^Affected  considerably  by  ice  below  the  control  point. 

^  Revised  value. 
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Aoeuraey.— OoQditionB  far  deterauBAtioii  of  dischaige  not  good,  ^g^wmtar  stage 
affected  by  backwater  from  East  Branch;  low-water  etage  controlled  by  riffles 
about  800  feet  below  the  bridge;  frequent  changes  in  the  channel  require  many 
measurements  and  frequent  new  dischaige  rating  curves. 

Cooperation.— Maintained  since  January  1,  1906,  in  cooperation  with  the  United 
States  Weather  Bureau. 

DiMdnarge  metuwrmnenU  of  West  Branch  of  Delaware  River  at  Hancotk,  N.  7.,  in  191t. 


Date. 

fae^ 

chvse. 

Feb.  23« 

C.8.  DeGaLrer     '... 

6.W 
2.68 
2.88 
3.71 

1.^' 

July  276 
276 

li>nnkWeh^    .                        

87.8 

.  ..  do 

68.7 

Nov.  21 

do 

668 

a  Measurement  under  partial  Ice  cover.  b  Wading  tfarae-foortha  rnlla  above  tfaa  gsae. 

Daily  gage  hdght,  in  feet,  of  We$t  Branch  (^Delaware  River  at  Haneoek,  N.  71,  for  191t. 


Day. 

Jan. 

Feb. 

Har. 

Apr. 

May. 

June. 

Jnly. 

Ang. 

B^t. 

Oct 

NOF. 

Dec 

1 

4.0 
S.4 
8.8 
3.5 
3.6 

2.9 
3.4 
4.0 
4.6 
4.7 

4.7 
4.7 
4.6 
4.4 
4.7 

4.5 

4.6 
4.6 
4.6 
4.7 

6.2 

4.9 
4.7 
4.6 
4.6 

4.4 

4.3 
4.3 
4.2 
4.2 
4.2 

4.0 
4.0 
8.9 
8.9 
3.9 

8.7 
3.7 
8.8 
3.6 
3.6 

3.6 
3.6 
3.6 
3.7 
3.6 

3.5 

3.6 
3.6 
3.8 
3.8 

4.1 
4.8 
6.0 
6.6 
6.4 

6.0 

%l 

6.0 

6.6 

6.6 
6.6 
6.4 
6.1 

6.4 
6.2 
6.1 
6.0 
6.0 

6.6 
6.2 
7.2 
10.8 
6.5 

10.0 
6.8 
6.8 
6.7 
6.9 

6.0 
5.3 
6.0 
4.9 
4.5 

4.1 
4.2 
4.3 
6.8 
8.2 
6.6 

7.2 
7.2 
8.2 
6.6 
6.1 

6.0 
6.1 
7.2 
6.1 
6.7 

6.6 
6.3 
6.5 
6.2 
6.0 

7.6 
7.0 
7.1 

7.4 
6.8 

6.0 
6.0 
6.5 
5.4 
6.2 

6.1 
4.8 
4.7 
4.4 
4.0 

4.6 
4.6 
4.4 
4.2 
4.1 

4.0 
4.1 
4.1 
4.2 
4.1 

3.9 
3.8 
3.8 
8.7 
3.7 

3.6 
4.2 
4.6 
4.3 
4.1 

4.1 
4.1 
3.9 
3.8 
3.7 

3.6 
3.6 
3.4 
3.4 
3.6 
3.6 

3.6 
3.3 
3.6 
3.6 
3Ji 

3.6 
3.6 
3.6 
3.4 
8.2 

3.1 
3.2 
3.0 
8.0 
8.0 

8.0 
3.1 
3.0 
3.0 
2.8 

as 

2.7 
2.7 
2.9 
2.7 

2.6 
2.6 
2.6 
2.6 
2.6 

2.4 
2.6 
2.4 
2.5 
2.6 

2.5 
2.6 
2.5 
2.5 
2.6 

2.6 
2.6 
2.5 
2.6 
2.6 

2.6 
2.6 
2.6 
2.8 
,    2.6 

2.6 
2.5 
2.5 
2.5 
2.5 

2.4 
2.5 
%h 
2.6 
X6 
2.6 

2.5 
2.6 
2.5 
2.5 
2.6 

2.5 
2.5 
2.6 
2.6 
2.6 

3.4 
3.1 
2.9 
2.9 

2.8 

2.8 
2.7 
2.7 
3.0 
3.1 

8.0 
8.3 
3.8 
3.6 
3.3 

3.6 
3.2 
3.0 
3.0 
3.0 
2.9 

3.0 
4.3 
3.9 
3.7 
3.6 

3.4 
3.3 
3.2 
3.2 
3.0 

2.9 
3.0 
3.0 
2.9 
2.9 

2.9 
2.9 
3.0 
3.2 
3.2 

8.1 
8.0 
8.0 
3.1 
4.0 

3.9 
3.8 
8.6 
3.3 
8.6 

3.6 
3.6 
3.3 
3.3 
8.2 

3.1 
3.1 
3.0 
2.9 
3.0 

3.0 
3.1 
3.0 
3.0 
2.9 

2.9 
X9 
2.8 
2.9 
2.9 

2.0 
2.9 
3.0 
6.5 
6.3 

6.3 
6.2 
4.4 
4.3 
4.0 
3.8 

8.6 
4.1 
8.9 
3.6 
8.6 

8.5 
3.6 
6.9 
6.9 
6.3 

4.9 
4.6 
4.4 
4.4 
4.2 

4.0 
4.0 
3.8 
3.7 
8.7 

8.6 

8.6 
3.6 
3.4 
3.6 

3.7 
3.7 
3.6 
8.6 
3.4 

3.3 

2 

3.5 

3 

6.2 

4 

6.7 

5 

6.3 

6 

7 

6.8 
6,6 

8 

6.1 

9 

4.7 

10 

4.2 

11 

4.S 

12 

4.0 

13 

3.6 

14 

S.« 

16 

3.^ 

16 

8.8 

17 

8.7 

18 

3.7 

19 

4uO 

20 

6.0 

21 

4.4 

22 

4u3 

23 

4u0 

24 

3.8 

25 

4u0 

26 

3.8 

27 

^.% 

28 

3.6 

29 

8.6 

ap 

3.6 

ft ::::.... 

4.8 

Note.— Relation  of  gage  heii^t  to  dinhaixe  affected  by  toe  ten.  7  to  Mar«  U. 


Digitized  by  VjOOQIC 


DELAWABE  BIVEB  BASIN. 


185 


DaUy  ditdiarget  in  tecond/eet^  of  West  Branch  of  Delawart  River  at  Haneockf  N.  Y., 

far  1912. 


D^. 

JfOI. 

F^ 

Mar. 

Apr. 

MV. 

Jime. 

July. 

Ang. 

Stpt. 

(ML 

Not. 

Dee. 

1 

918 
440 
67« 
606 
fi06 

182 

7,000 
7,000 
10,400 
6,300 
4,100 

8,040 
4,160 
7,000 
4,160 
8,310 

2,030 
2,570 
2,980 
2400 
2,070 

8,300 
6,500 
6,790 
7,720 
6,030 

8,940 
3,040 
2,980 
2,750 
2,400 

2,230 
1780 
1.660 
1,310 
918 

1,420 
1,530 
1,310 
1,110 
1,010 

918 
1,010 
1,010 
1,110 
1,010 

826 
736 
736 
662 
652 

676 
1,110 
1,630 
1,210 
1,010 

1,010 

1,010 

836 

736 

662 

676 
606 
440 
440 
606 
676 

606 
880 
606 

606 
606 

606 

576 
606 
440 
824 

272 
824 
225 
225 
225 

225 
272 
225 
225 
142 

142 

106 
106 
182 
106 

76 
76 
60 
76 
60 

28 
76 
28 
60 

60 

50 
60 
60 
60 
60 

60 
76 
60 
76 
76 

76 
60 
76 
142 
76 

60 
60 
60 
50 
60 

28 
60 
60 
76 
76 
76 

60 
60 
60 
60 
60 

60 
60 
60 
60 
60 

440 
272 
182 
182 
142 

142 
106 
106 
225 
272 

226 
380 
880 
676 
380 

576 
824 
226 
225 
225 
182 

226 
1,210 
826 
652 
606 

440 
380 
324 
324 
226 

182 
226 
226 
182 

182 

182 
182 
226 
824 
324 

272 
225 
225 
272 
918 

826 
736 
606 
880 
606 

606 

606 
880 
880 
324 

272 
272 
225 
182 
226 

226 
272 
226 
226 
182 

182 
182 
142 
182 
182 

182 

182 

225 

2,030 

4,630 

2,570 
2,400 
1,310 
1,110 
918 
736 

606 

676 
606 

606 

606 
6.210 
8,720 
2,670 

1,920 
1,530 
1.310 
1,310 
1,110 

018 
918 
736 
662 
662 

676 
606 
606 

440 
606 

662 
652 
676 
606 
440 

880 

2...". 

606 

8 

4,300 

4 

3,310 

c 

2,670 
2,030 

7 

8,120 

8 

2  230 

9 

1,660 

10. 

1,110 

u 

1,210 
918 

12 

13 

676 

14 

606 

15 

826 

16 

17,100 
5,080 
5,030 
6600 
6,210 

3,000 
2,670 
2.070 
1,920 
1,420 

1,010 
1,110 
1,210 
5,000 
10,400 
5,130 

736 

17 , 

682 

18 

662 

19 

918 

20........ 

2,070 

21 

1,310 

22 

1,110 

23 

1,670 

918 

24 

786 

25 

918 

ao 

27...., 

— 

736 
826 

28 

676 

29...,. 

606 

ao. 

826 

31.......... 

1,780 

NoTS.— Dally  discharge  detcrmJnad  from  a  fairly  welkdeflned  rating  curve. 
MarUhly  discharge  of  West  Branch  of  Delaware  River  at  Hancock,  N,  F.,  for  191t. 
[Drainage  area,  660  square  miles.) 


Month. 


Discharge  in  seoond4eet. 


Maximum. 


Per 
square 
mile. 


Run-off 
(depth  in 
incneson 
drainage 
area). 


Accu- 
racy. 


Jenoary 

February.. 
Man^ 

^:::;::: 

June 

July 

August 

September. 
October.... 
Nwember. 


17,100 

10.400 

1,530 

576 

142 

676 

1,210 

4,630 

6,210 

4,300 


918 
440 
60 
28 
50 
182 
182 
440 
880 


623 

528 
8,600 
4,200 

805 

270 
50.2 

202 

407 

726 
1,110 
1,340 


0.792 
.800 
6.45 
6.50 
1.36 
.409 
.000 
.306 
.617 
1.10 
1.68 
2.03 


0.91 

.86 

6.28 

7.25 

1.67 

.46 

.10 

.35 

.69 

1.27 

1.87 

2.34 


C. 
C. 
B. 
A. 
A. 
A. 
B. 
A. 
A. 
A. 
A. 
A. 


The  J 


17,100 


1,160 


1.76 


23.96 


NoTB.— Discharge  for  the  period  during  which  ice  existed— Jan.  7  to  Mar.  15— estimated  from  one 
measurement  taken  during  the  period,  oumatologic  records,  and  comparison  with  records  ibr  other 
:  Jan.  8-81, 626  seoood-feet;  Mar  1-16, 2,270  second-feet. 
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MONGAUP  BIVEB   AT  BIO,   N.    T. 

iLoeation.— At  the  steel  highway  bridge  on  Partridge  ranch,  near  Bio,  6  milee  above 

Mongaup  village  and  some  7  miles  above  the  mouth  of  the  stream. 
Becords  available.-^August  8,  1909,  to  December  31,  1912.    Data  also  in  annual 

report  of  New  York  State  engineer  and  surveyor. 
Drainage  area.~189  square  miles. 
Oage. — Standard  chain,  attached  to  the  downstream  side  of  the  bridge;  read  twice 

daily;  datum  unchanged. 
Channel.— At  low  and  medium  stages  divided  into  two  parts  by  an  island  just  below 

the  bridge.    Banks  high  and  overflow  only  during  high  stages. 
Discharge  measurements.— At  high  stages  made  from  the  bridge;  at  low  stages  by 

wading. 
Accuracy. — Conditbns  fairly  good  except  at  low-water  stages,  when  the  current 

becomes  rather  sluggish.    A  good  discharge  rating  curve  has  been  developed  for 

stages  below  3  feet. 

The  following  discharge  measurement  was  made  by  Frank  Weber: 
July  30,  1912:  Gage  height,  0.70  foot;  discharge,  41.6  second-feet. 

Daily  gage  height,  infeety  of  Mongaup  River  at  Rio,  N.  Y.,far  191t. 
[Mrs.  C.  8.  Rolles,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

1.65 

1.6 

1.65 

1.6 

1.56 

1.6 
1.5 
1.65 
1.8 
1.8 

L8 

1.85 

2.36 

2.25 

2.1 

2.0 

2.9 
2.9 
8.8 
2.9 
2.6 

2.4 
2.36 
2.9 
2.45 
2.26 

2.16 

2.10 

2.05 

2.0 

2.06 

"i*35' 
3.0 
3.0 
2.7 

2.35 

2.1 

2.25 

2.1 

2.1 

1.9 
2.0 
1.0 
1.8 
8.2 

2.7 
2.3 
2.2 
2.1 
1.86 

1.9 

1.95 

2.15 

2.4 

2.2 

1.95 

1.8 

1.8 

1.7 

2.0 

2.3 
2.0 
1.8 
1.7 
1.65 

1.6 

1.6 

1.48 

1.43 

1.46 

1.7 

1.66 

1.40 

1.42 

1.65 

1.38 

1.82 
1.25 
2.8 

"i'66* 

1.6 
1.8 
1.56 
1.88 
1.29 

1.24 
1.21 
1.21 
1.16 
1.12 

1.15 
1.09 
1.11 
1.05 
1.02 

1.06 
1.02 
.94 
.96 
.96 

.94 
.98 
.88 
.90 
.89 

0.89 

.85 
.82 
.90 
.86 

.84 
.80 
.76 
.74 
.72 

.74 
.74 
.72 

.88 
.88 

.83 
.80 
1.00 
.98 
.84 

.85 
1.02 
.96 
.76 
.84 

.84 
.81 
.80 
.79 
.76 
.72 

aso 

.74 
.76 
.79 
.74 

.n 

.71 
.71 
.74 
.79 

2.36 
1.50 
1.06 
1.20 
1.00 

.95 
1.42 
1.15 
1.42 
L80 

1.12 
1.20 
1.05 
1.14 
1.04 

.99 
.96 
1.04 
LOO 
.91 
.99 

1.04 
1.25 
1.34 
1.14 
LOO 

LOl 
.92 

L02 
.95 
.91 

.92 
.90 
.90 

.86 
.86 

.88 
.86 
.94 
L15 
L14 

LOl 
L04 
LOl 
L18 
2.05 

L7 

L45 

L82 

L28 

L26 

L22 
L24 
L16 
L12 
L14 

L09 
LOl 
.95 
L14 
L05 

LOO 
LIO 
Lll 
LOS 
LOl 

LOl 

.95 
.89 
.91 
.96 

.96 
.92 

L35 

2.8 

2.6 

2.25 
L95 
L8 
L7 
L6 
L6 

L48 

L6 

L48 

L42 

L31 

L28 

L81 

2.0 

L7 

L55 

L6 

L41 

L42 

L5 

L46 

L39 
L38 
L34 
L28 
L38 

L28 
L26 
L22 
'L36 
L7 

L6 

1% 

L40 
L38 

1.31 

2 

3 

L34 
2.30 

4  

2.0 
L8 

t56 

L15 

1.02 

1.9 

LM 

1.7 
1.7 
3.6 
3.1 
8.2 

4.5 
8.2 

3.0 
2.8 
2.6 

2.25 

2.3 

1.95 

2.05 

2.2 

1.05 

2.0 

2.2 

4.2 

8.60 

8.0 

1.9 

6 

L7 

6 

7 

2L1 
2.1 

8 

1.6 

0 

L7 

10 

11 

L65 
L55 

12 

L49 

13 

1.35 

14 

L4S 

16 

L35 

16 

L4 

17 

L3S 

18 

LS4 

19 

2L25 

20 

2.1 

21 

L9 

22 

L75 

23 

L7 

24 

L6 

25 

L55 

26 

L6 

27 

L7 

28 

Lg 

29 

L65 

30 

L7 

31 

2.5 

NoTB.— Relation  of  gage  height  to  discharge  affected  by  ice,  Jan.  8  to  Mar.  8. 
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Daily  disehargey  in  aeoond-feetf  of  Mtmgaup  River  at  Rio,  N.  Y.,  far  191t. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

370 
846 
370 
346 
322 

845 
300 

100 
200 
300 
560 
445 

322 
168 
122 
600 
530 

305 

396 

1,810 

1,350 

1,440 

2,790 
1,440 
1,260 
1,100 
950 

710 
740 
530 
590 
680 

530 

560 

680 

2,440 

1,810 

1,260 

1,180 
1,180 
2,010 
1,180 
950 

810 
775 
1,180 
845 
710 

660 
620 
590 
560 
500 

680 

775 

1,260 

1,260 

1,020 

775 
620 
710 
620 
620 

500 
560 
500 
445 
1,440 

1,020 
740 
680 
620 
472 

500 

530 
650 
810 
680 

530 
445 
445 
395 
560 

740 
560 
445 
306 
870 

345 
845 
292 
272 
280 

895 
822 
260 
268 
870 
252 

228 
202 
740 
630 
322 

300 
445 

822 
252 
216 

199 
188 
188 
168 
157 

168 
146 
154 
132 
122 

136 
122 
98 
100 
100 

98 
109 
81 
86 
84 

84 
74 
68 
86 
77 

72 
63 
55 
52 

48 

52 

52 
48 
81 
81 

70 
63 
115 
109 
72 

74 
122 
100 
55 
72 

72 
65 
63 
61 
54 
48 

63 
52 
55 

61 
52 

46 
46 
46 
62 
61 

775 
800 
132 
185 
115 

100 
268 
168 
268 
220 

157 
185 
132 
164 
129 

112 
103 
129 
115 
89 
112 

129 
202 
236 
164 
136 

118 
92 
122 
100 
80 

92 

86 
86 
74 
74 

81 
77 
96 
168 
164 

118 
129 
118 
178 
690 

305 
280 
228 
213 
206 

192 
199 
171 
157 
164 

146 
118 
100 
164 
132 

146 
150 
154 
143 
118 

118 
100 
84 
89 
103 

103 
92 
240 
1,100 
950 

710 
530 
445 
395 
345 
300 

292 
345 
292 
268 
224 

213 
224 
560 
895 
322 

800 
264 
268 
300 
284 

256 
252 
236 
213 
252 

213 
206 
192 
244 
306 

345 
300 
268 
260 
252 

224 

2 

236 

3 

740 

4 

500 

6 

395 

6 

620 

7 

620 

8 

345 

9 

395 

10 

370 

11 

322 

12 



296 

13 

240 

14 

292 

16 

240 

16 

260 

17 

252 

18 

236 

i9.:.:::::::::::j::::::: 

710 

20 

620 

21 

500 

22 

420 

23 

395 

24 

345 

25::::::    :::::  :::::: 

322 

26 

345 

27 

395 

28 

445 

29 

370 

30 

395 

31 

880 

Note. — ^DaOy  discharae  determined  from  a  rating  curve  veil  defined  below  1,000  second-feet.  Discharge 
[ar.  1—8  estimated.    Discharge  Apr.  16  and  June  4  Interpolated 


Mar. 


Monthly  discharge  of  Mongaup  River  at  Rio,  N.  Y.^for  191t. 
[Drainage  area,  180  square  miles.] 


Discbarge  in  second-feet. 

Run-off 
(depth  in 
inches  on 
drainage 

area). 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 

square 
mile. 

Aocu 
racy. 

March 

2,790 

2,010 

1,020 

740 

122 

775 

590 

1,100 

395 

880 

862 
854 
483 
206 
71 
145 
161 
267 
281 
410 

4.56 
4.52 
2.56 
1.09 
.376 
.767 
.862 
1.36 
1.49 
2.17 

5.26 

5.04 

2.95 

1.22 

.43 

.88 

.95 

1.67 

1.66 

2.50 

B. 

April 

445 
252 
81 
48 
46 
74 
84 
192 
224 

A. 

M^::....::::::. :....:.: 

A. 

June 

A. 

July 

A. 

August 

A. 

September 

A. 

October 

A. 

November 

A. 

A. 

NEVERSINK   RIVER   AT   QODEFFROY,    N.    Y. 

Location. — ^At  the  suspension  bridge  half  a  mile  east  of  the  post  office  at  Godeffroy, 
half  a  mile  below  the  mouth  of  Brasher  Kill  (entering  from  the  left),  and  8  miles 
above  the  confluence  of  Nevendnk  and  Delaware  rivers. 

Records  available.— August  4  to  October  9,  1903;  August  21  to  December  25,  1909. 
Data  also  in  the  annual  reports  of  the  State  engineer  and  surveyor  of  New  York. 

Draiziage  area. — 314  square  miles. 
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SUBFACE  WATER  SUPPLY,  1912,  PABT  I. 


GaS^e.— Praeent  gage,  establkhed  August  I,  I9I0,  standard  chain,  supported  by  a 
cantilever  arm  fastened  to  the  left-hand  downstream  cable  tower;  datum  of 
present  gage  (unchanged)  is  0.98  foot  lower  than  that  of  original  gage  washed  oat 
by  flood  October  9, 1903,  and  the  same  as  that  of  second  gage,  an  enameled  staff 
bolted  to  the  downstream  end  of  left-hand  abutment;  destroyed  by  flood  Jan- 
uary 21, 1910;  gage  read  twice  daily,  about  8  a.  m.  and  5  p.  m. 

CnianneL — ^Bed  of  sand  and  gravel;  liable  to  shift. 

Artificial  control. — ^There  are  several  reservoirs  in  the  upper  part  of  the  drainage  area, 
two  of  which  are  now  in  use.  The  principal  power  plant  is  at  Roses  Point,  near 
Cuddebackville,  in  the  vicinity  of  the  old  Delaware  &  Hudson  canal.  About 
half  a  mile  above  this  point  a  concrete  dam  diverts  water  through  the  old  feeder 
ditch  to  the  plant.  This  power  plant  supplies  Port  Jervis,  Middletown,  and 
other  small  places  in  the  vicinity,  witl^  electric  li^t  and  power.  The  low-water 
flow  is  controlled  absolutely  by  the  power  plant.  For  this  reason  it  is  not  advisable 
to  attempt  to  estimate  the  daily  dischaige  from  semidaily  gage  readings  at  present. 
The  gage  reader's  observations  are  being  published,  together  with  the  rate  of  flow 
corresponding  to  each. 

Accuracy. — Conditions  are  good  for  malring  measurements,  but  the  channel  is  liable 
to  shift  from  time  to  time,  thus  impairing  the  accuracy  of  the  dischaxge  rating 
curve.  The  curve  for  1911  imd  1912  is  fairly  good,  and  the  accuracy  of  the  records 
for  these  years  depends  on  the  accuracy  of  mean  daily  gage  heights. 

Discharge  measurements  of  Neversirik  River  at  Godeffroy,  N.  Y.^  in  1912. 


Date. 

liydiographer. 

he^S. 

Dis- 
charge. 

July  81a 
Nov.  23 

Vn^VWAh^r,,                                                                                     

Feet. 
2.79 
3.45 

**T&7 

do 

298 

a  Made  by  wading. 

Oage  height,  in  feel,  and  discharge,  in  seoomd-feet,  of  Neversink  River  at  Qodeffroy,  N.  Fl, 

for  1911-12. 


January. 

February. 

March. 

Day.    . 

A. 

M. 

P.M. 

A. 

M. 

P.M. 

A.M. 

P.M. 

A. 

Di*. 
charge. 

Oaee 
hei^t. 

Did- 
charge. 

hei^t. 

Dis- 
charge. 

Oaee 
height. 

Dis- 
charge. 

hei^. 

Dis. 
charge. 

Oage 
height. 

Dis- 
charga. 

1911. 
1 

8.92 
3.89 
3.86 
4.05 
4.05 

4.0 
8.88 
8.86 
8.76 
8.46 

8.36 
3.34 
3.31 
3.30 
8.32 

628 

602 
679 
750 
750 

700 
694 
579 
502 
312 

260 
250 
235 
230 
240 

3.61 
8.67 
3.55 
4.2 
4.15 

4.0 
4.05 
4.0 
3.96 
3.76 

3.66 
3.67 
3.61 
3.47 
3.43 

899 
375 
363 
910 
866 

700 
760 
700 
664 
502 

432 
438 

399 
318 
296 

8.36 
8.36 
8.39 
8.42 
8.37 

8.29 
8.96 
8.97 
4.06 
4.06 

4.0 

4.05 

4.0 

4.05 

4.1 

260 
260 
275 
291 
265 

225 
664 
673 
760 
750 

700 
750 
700 
750 
800 

8.40 
8.46 
8.46 
8.47 
8.40 

8.38 

4.15 

4.15 

4.2 

4.15 

4.15 

4.1 

4.05 

4.15 

4.15 

312 

2 

807 

3    

10.0 
6.0 
5.0 

7.0 
7.0 
4.25 
4.05 
4.0 

8.78 
3.82 
3.79 
3.72 
3.56 

'8*780' 
2,060 

970 
750 
700 

617 
548 
525 
473 
369 

8.3 
6.0 
5.3 

7.3 

7.3 

3.95 

4.95 

4.3 

8.56 
8.66 
3.42 
3.80 
8.81 

'i'oso* 

2,690 

'"655* 
2,000 
1,030 

309 
432 
291 
532 
540 

sia 

4 

818 

6 

S29 

6 

870 

7 

855 

8 

866 

9 

010 

10 

856 

11 

855 

12 

800 

13 

750 

14    

855 

15 

866 
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Ga^  height,  in  feet,  and  diaduarge,  in  woondrfeet,  of  Nevereink  River  at  Qodeffroy,  N,  T,, 

for  idii-ij?--Continued. 


January. 

February. 

March. 

D«y. 

A.M. 

P.M. 

A. 

M. 

P. 

M. 

A. 

M. 

P.M. 

he^t 

Dls. 
ohaige. 

Oase 

Dia- 
diaige. 

^^t. 

Dls. 
charge. 

h^t. 

Dia- 
chaigei 

hei^ 

Dia- 
oharge. 

he^t 

Dis- 
charge. 

1911. 
16 

3.60 
3.56 
8.66 
3.55 
3.86 

3.81 
3.79 
3.72 
3.64 
3.61 

8.59 
8.55 
8.58 
8.76 
3.82 
8.88 

392 
369 
432 
363 
260 

540 

525 
473 
418 
399 

386 
363 
380 
502 
548 
694 

8.86 

4.06 

4.1 

4.1 

4.0 

3.61 
8.46 
8.56 
8.87 
8,72 

8.76 
8.47 
8.66 
3.56 
3.54 
8.56 

579 
750 
800 
800 
700 

399 
312 
369 
587 
473 

602 
318 
432 
360 
367 
369 

3.29 
8.31 
8.33 
3.86 
8.39 

3.38 
8.39 
8.36 
3.34 
8.32 

8.36 
3.44 
8.58 

226 
235 
245 
260 
276 

270 
276 
266 
250 
240 

260 
302 
380 

8.46 
3.45 
3.51 
8.54 
8.56 

8.56 
3.67 
3.53 
8.62 
3.51 

8.54 
8.69 
8.75 

312 
307 
840 
867 
369 

863 
376 
351 
346 
340 

357 
451 
405 

4.06 
4.05 
4.0 
8.97 
4.25 

4.75 
4.85 

4.96 
8.96 
4.9 

4.85 

4.8 

5.4 

5.3 

6.4 

5.2 

750 
750 
TOO 
673 
970 

1,680 
1,840 
2,000 
664 
1,920 

1,840 
1,780 
2,760 
2,590 
2,760 
2,420 

4.15 

4.15 

4.1 

4.1 

4.75 

4.95 
5.0 
5.9 
4.45 
4.36 

4.4 

4.45 

6.8 

6.7 

5.6 

6.5 

865 

17 

855 

18 : 

800 

19 

800 

20 

1,680 

2,000 
2,080 
3,610 
1,230 
1,100 

1.160 

21 

22 

23 

24 

25 

28 

27 

1,230 

28 

29 

30 

3,100 
2,980 

81 

April. 

May. 

lime. 

Dmy. 

A.M. 

P.M. 

A. 

M. 

P. 

M. 

A.M. 

P.M. 

tafli^ 

Dls- 
diarsB. 

hS^t. 

Dl8- 

charsB. 

hS^t 

Dis- 
charge. 

h^t 

DiB- 

charge. 

bS^t 

Dis- 
charge. 

b^t 

Dis- 
charge. 

1911. 
1 

5.2 
6.1 
5.1 
5.1 
5.0 

5.0 
5.0 
5.3 
5.0 
4.35 

4.65 
4.16 
4.25 
4.65 
4.6 

4.55 

4.6 
4.6 
4.6 
4.65 

4.56 
4.55 
4.5 
4.5 
4.6 

4.46 
4.6 
4.56 
4.56 

4.6 

2,420 
2,260 
2,260 

2,080 

2,080 
2,080 
2,590 
2,080 
1,100 

1,520 
855 

970 
1,520 
1,450 

1,380 
1,460 
1460 
1460 
1,380 

1,380 
1  380 
1300 
1,800 

ilaoo 

1,280 
1,300 
1380 
1,380 
1,450 

5.4 
5.3 
5.3 
5.8 
5.3 

5.3 
5.2 
6.4 
5.1 
4.3 

4.75 
4.25 
4.4 
4.75 
4.65 

4.6 

4.7 

4.66 

4.7 

4.65 

4.66 

4.65 

4.6 

4.6 

4.6 

4.55 

4.55 

4.65 

4.7 

4.7 

2,760 
2,690 
2,570 
2,600 
2,690 

3,690 

2,760 
2  260 
1,090 

1,680 
970 
1,160 
1,680 
1,520 

1,460 
1,600 
1,520 
1,600 
1,520 

1,520 
1,520 
1,460 
1,450 
1,450 

1,380 
1,380 
1,520 
1,600 
1,600 

4.25 
4.45 
4.25 
4.45 
4.45 

4.55 

4.5 

4.25 

4.2 

4.15 

4.15 

4.1 

4.15 

4.1 

4.1 

4.1 

8.74 

8.75 

3.72 

3.64 

8.04 
2.54 
2.84 
2.24 
2.84 

2.54 
2.34 
2.74 
2.70 
2.68 
2.66 

970 
1,230 

970 
1,230 
1,230 

1,380 

1,300 

970 

910 

855 

865 
800 
855 
800 
800 

800 
488 
495 

473 
418 

124 
20 

4 

1 

68 

20 
4 
48 
41 
38 
85 

4.5 
4.85 

4.75 
4.06 
4.5 

4.75 
4.7 
4.55 
4.5 
4.45 

4.4 
4.4 
4.4 
4.4 

4.35 

4.4 

8.92 
8.90 
8.91 
8.89 

8.19 
2.94 
2.74 
2.54 
8.83 

2.84 
2.44 
2.94 
2.95 
2.98 
8.00 

1,300 
1,840 
1,680 
760 
1,300 

1,680 
1,600 
1,380 
1,300 
1,230 

1,160 
1,160 
1,160 
1,160 
1,100 

1,160 
628 
610 
619 
602 

180 
93 
48 
20 

555 

68 
10 
93 
96 
104 
110 

2.09 
2.64 
2.66 
2.69 
3.43 

3.63 
3.82 
3.84 
8.76 
8.69 

8.73 

40 
33 
85 
40 
206 

412 
548 
563 
602 
451 

480 

2.97 
8.01 
2.98 
8.03 
8.91 

8.90 

4.1 

4.06 

3.95 

3.89 

3.91 

102 

2 

113 

3 

104 

4 

120 

5 

619 

6 

610 

7 

800 

8 

750 

9 

655 

10 

602 

11                 ..     . 

619 

12 

13 



14 

15 

16 

17 

18 

19 

20 

21 

22        

23 

24      

25 

26 

27 

28 

29 

30 

31 

1 
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SUBFACE  WATER  SUPPLY,  1912,  PABT  I. 


Qage  heighty  infeety  and  dMuxrge,  in  Mcond-feety  of  Neversinh  River  at  Godeffroy,  JVT.  Y\, 
for  1911-12— Conihmed. 


July. 

August. 

September. 

i>*y. 

A.M. 

P.M. 

A.M. 

P.M. 

A.M. 

P.M. 

hel^t 

Dlfl. 
ebarge. 

* 

Dis- 
charge. 

hel^. 

Dis- 

hei^t. 

Di». 
charge. 

h!^^t 

Dis- 
charge. 

heiX. 

charge. 

1911. 
1 

3.1 

3.05 

3.1 

3.2 

3.1 

2.7 
2.7 
3.1 
2.7 
2.7 

2.7 
2.6 
2.8 
2.7 
2.8 

2.7 
2.8 
2.9 
2.7 
2.7 

2.75 

2.75 

2.6 

2.7 

3.0 

8.2 
3.2 
3.1 
3.7 
4.6 
4.4 

144 

127 
144 
184 
144 

41 
41 
144 
41 
41 

41 
27 
69 
41 
69 

41 
59 
82 
41 
41 

50 
60 
27 
41 
110 

184 
184. 
144 
458 
1,450 
1,160 

3.1 
3.1 
3.0 
2.8 
2.7 

2.7 
3.2 
8.1 
3.1 
2.7 

3.1 
8.0 
2.7 
2.6 
2.7 

2.6 
2.7 
2.8 
2.6 
2.8 

2.7 

2.65 

2.7 

2.8 

3.2 

8.25 
3.0 
8.05 
4.4 

4.6 
4.5 

144 
144 
110 
59 
41 

41 
184 
144 
144 

41 

144 
110 
41 
27 
41 

27 
41 
50 
27 
69 

41 
34 
41 
69 
184 

207 

110 

12. 

1,160 

1,450 

1,300 

4.6 
4.6 
3.6 
3.2 
3.3 

4.0 
8.6 
3.5 
3.4 
3.7 

3.55 

3.5 

3.7 

3.8 

3.5 

3.4 
3.3 
3.2 
8.1 
3.2 

8.4 
3.3 
3.2 
3.3 
8.3 

8.2 
3.4 
3.3 
3.3 
3.2 

1,450 

1,300 

392 

184 

230 

700 
392 
834 
280 

458 

363 
334 
458 
532 
334 

280 
230 
184 
144 
184 

280 
230 
184 
230 
230 

184 
280 
230 
230 
184 

4.5 
4.3 
3.8 
3.4 
8.5 

3.8 
8.7 
3.6 
3.5 
3.5 

3.7 
8.6 
3.8 
3.7 
3.6 

8.3 
3.4 
8.2 
8.8 
3.2 

3.5 

8.3 

8.25 

8.2 

3.1 

3.3 

3.35 

3.4 

8.3 

3.36 

1,300 

2 

1.090 

3 

632 

4 

280 

5 

334 

6 

532 

7 

458 

8 

392 

9 

334 

10 

334 

11 

458 

12 

392 

13. 

532 

14 

458 

16 

392 

18 

230 

17 

280 

18 

184 

19 

230 

20 

184 

21 

2.8 

2.05 

3.1 

3.5 

8.4 

3.4 
3.2 
3.0 
2.8 
2.8 
3.0 

59 

0 

144 

334 

280 

28a 
184 
110 
59 
59 
110 

1.7 

2.75 

2.8 

8.6 

3.6 

8.2 

3.15 

2.1 

3.15 

2.7 

3.0 

0 
50 
59 
392 
334 

184 
164 
0 
164 
41 
110 

334 

22 

230 

23 

207 

24 

184 

25 

144 

26 

230 

27 

255 

28 

2S0 

29 

230 

30 

255 

31 

October. 

November. 

December. 

Day. 

A.M. 

P.M. 

A.M. 

P.M. 

A.M. 

P.M. 

Oase  1  Dis- 
height.  charge. 

hS^t. 

Dis- 
cbarge. 

helX- 

Dis- 
charge. 

heiX- 

Dis- 
charge. 

hei^t 

Dis- 
charge. 

heigSt. 

Dis- 
charge. 

1011. 
1 

3.4 
4.9 
4.6 
4.1 
3.95 

8.8 

4.05 

4.1 

3.95 

3.85 

3.6 

8.7 

8.65 

3.7 

3.6 

3.4 
3.8 
3.9 
5.8 
4.9 

5.2 
5.2 
5.7 
4.95 
4.65 

4.5 

4.35 

4.2 

4.1 

4.1 

4.0 

280 

1,920 

1,450 

800 

655 

532 

750 
800 
665 
571 

392 
458 
425 
458 
392 

280 

532 

610 

3,440 

1,920 

2,420 
2,420 
3,270 
2,000 
1,520 

1,300 

1,100 

910 

800 

'    800 

700 

3.5 
4.7 
4.2 
4.0 
8.95 

3.6 
4.3 
4.0 
8.8 
3.7 

3.8 
8.7 
3.6 
3.8 
3.5 

8.6 
3.7 
4.8 
5.3 
5.0 

5.5 
6.1 
5.8 
5.2 
4.65 

4.7 
4.4 
4.3 
4.3 
4.3 
4.2 

334 
1,600 
910 
700 
655 

392 
1,030 
700 
532 
458 

532 
458 
392 
532 
334 

392 
458 

1,760 
2,590 
2,060 

2,980 
2,250 
8,440 
2,420 
1,380 

1,600 
1,160 
1,030 
1,030 
1,030 
910 

4.2 
4.3 
4.0 
3.8 
3.65 

3.6 
3.8 
3.6 
3.7 
3.8 

3.6 
3.8 
4.3 
4.1 
4.0 

4.1 
3.9 
4.2 
4.5 
4.5 

4.2 
4.2 
4.1 
4.2 
4.1 

4.2 

4.3 
3.95 
4.1 
4.2 

910 
1,030 
700 
532 
425 

392 
532 
392 
458 

532 

392 
632 
1,030 
800 
700 

800 

610 

910 

1,300 

1,300 

910 
910 
800 
910 
800 

910 
1,030 
655 
800 
910 

4.1 

4.2 

3.85 

3.7 

3.75 

3.8 
3.6 
3.8 
3.65 
3.75 

3.6 
3.7 
4.2 

4.0 
3.8 

4.2 
4.0 
4.2 
4.6 
4.4 

4.35 

4.2 

4.3 

4.1 

4.2 

4.0 
4.2 
4.0 
4.8 
4.25 

800 
910 
671 
458 
495 

532 
392 
532 

425 
495 

392 
458 
910 
700 
532 

910 

700 

910 

1,450 

1,160 

1,100 
910 

1,030 
800 
910 

700 
910 
700 
1,030 
970 

4.05 

4.0 

4.0 

3.95 

3.85 

8.7 

3.75 

3.8 

3.75 

3.75 

3.8 

3.75 

3.8 

3.75 

3.7 

4.4 

4.6 

4.06 

4.3 

4.0 

3.8 
4.06 
4.95 
4.95 
4.76 

4.5 
4.4 
4.4 
4.4 

4.1 
4.0 

750 
700 
700 
666 

571 

458 
495 

495 

532 
495 
632 
495 
458 

1,160 
1,460 

750 
1,030 

700 

532 

750 

2,000 

2,000 

1,680 

1,300 
1,160 
1,160 
1,160 
800 
700 

3.9 

4.1 

4.06 

4.0 

3.8 

3.8 

8.7 

3.85 

3.7 

3.6 

8.7 

3.65 

8.7 

3.6 

3.8 

4.6 

4.6 

4.2 

4.15 

8.9 

3.6 

4.15 

5.5 

4.6 

4.65 

4.3 

4.2 

4.3 

4.35 

8.06 

8.85 

610 

2 

8Q0 

3 

750 

4 

TOO 

5 

532 

6 

5^ 

7 

458 

8 

671 

9 

10 

458 
382 

11 

458 

12 

425 

13 

458 

14 

892 

15 

532 

16 

1,450 

1,300 

910 

17 

18 

19 

855 

20 

610 

21 

392 

855 

22 

23 

2,990 
1450 
1,520 

1,030 

910 

1,030 

1,100 

655 

671 

24 

25 

26 

27 

28 

29 

30 

31 
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Gage  height^  in,  feet,  and  dUcharge,  in  eecond-feet,  of  Nevertink  River  at  Oodeffiroy,  N.  T., 

for  J9il-lf— -Continued. 


January. 

February. 

March. 

Day. 

A.M. 

P.M. 

A.M. 

P.M. 

A.M. 

P.M. 

hS^t 

Dla- 
eharge. 

Oase 
height 

Dis- 
cbarge. 

Oage 
height. 

Dis- 
charge. 

bei^t 

Dis- 
charge. 

Gage 
heii^t. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

1912. 
1 

3.90 
3.66 
3.60 
3.60 
8.65 

3.60 

610 
425 
392 
392 
425 

392 

3.70 
3.50 
3.60 
3.60 
3.62 

3.65 

458 
334 
392 
392 
405 

425 

2 

3 

4 

5 

6 

7 

8 

9 

10 

4.7 

4.8 
4.8 
5.5 
4.9 
4.9 

6.7 

1,600 

1,760 
1,760 
2,080 
1,920 
1,930 

4.7 

4.9 
4.7 
6.4 
4.7 
&5 

&8 

1,600 

1,920 
1,600 

11 

12 

13 

14 

1,600 
2;  980 

3,440 

15 

16.... 

17 

18 

5.2 
5.3 
5.4 

&3 
4.7 
4.6 
4.6 
4.7 

4.6 
4.2 
4.6 
5.6 
5.8 
6.3 

2,430 
2500 
2,760 

2,590 
1,600 
1,450 
1450 
1,600 

1,460 
910 
1,450 
3,100 
8,440 
2,590 

5.2 
&4 
6.2 

4.8 
4.6 
4.6 
4.7 
4.6 

4.4 

4.7 
4.8 
6.0 
6.7 

2,430 
3,760 
3,430 

1,760 
1,460 
1800 
1,600 
1,300 

1,160 
1,600 
1,760 
3,780 
8,270 

19 

20 





21 



22 

23 



24 

25 

26 

27                

28     

29            .... 

30      

31 

1 

April 

May. 

June. 

Day. 

A.M. 

P.M. 

A.M. 

P.M. 

A.M. 

P.M. 

hei^t. 

Dis- 
cbargB. 

a 

Dia- 
charge. 

b^t. 

Dis- 
charge. 

Oase 
height. 

Dis- 
charge. 

Oage 
height. 

Dis- 
charge. 

Gago 
heii^t. 

Dis- 
charge. 

1912. 
1         

4.9 
4.6 
4.3 
4.2 
4.1 

4.0 
4.2 
4.1 
4.4 
4.3 

4.15 
4.4 

4.2 

8.80 
8.70 

4.0 
6.5 
4.8 
4.9 
4.4 

4.8 

4.06 

4.2 

8.70 

8.60 

8.70 
8.60 
8.60 
8.70 
8.60 
8.40 

1,920 

1,450 

1,030 

910 

800 

700 

910 

800 

1,160 

1,030 

855 
1,160 
910 
632 
458 

700 
2,980 
1,760 
1,920 
1,160 

1,080 
750 
910 
458 
892 

458 

892 
392 
458 
892 
280 

4.8 

4.4 

4.25 

4.2 

4.15 

4.3 
4.3 
4.5 
4.3 
4.25 

4.8 

4.0 

4.15 

8.70 

4.0 

4.5 
5.0 
4.7 
4.5 
4.3 

4.15 

4.0 

3.90 

8.70 

8.80 

8.70 
8.70 
8.65 
8.90 
8.60 
8.50 

1,760 

1,160 

970 

910 

855 

1,080 
1,030 
1,300 

970 

1,080 
700 
855 
458 
700 

1,800 
2060 
1,600 
1,300 
1,030 

865 

700 
610 
458 
532 

458 
458 
435 
610 
334 
344 

8.47 
3.42 
8.67 
8.47 
3.42 

3.47 
3.52 
3.57 
3.52 
3.37 

3.32 
3.27 
8.27 
3.17 
3.12 

8.27 
3.17 
3.27 
3.17 
8.0 

i.22 
8.27 
3.12 
3.02 
8.17 

2.77 
2.77 
2.87 
2.77 
2.67 

818 
291 
875 
818 
291 

318 

846 
875 
846 
265 

240 
216 
216 
172 
162 

216 
172 
216 
172 
110 

193 
216 
152 
117 
172 

64 
54 
75 
64 
87 

3.57 
3.47 
8.62 
8.52 
8.47 

8.37 
8.47 
8.47 
3.57 
3.52 

3.42 
3.22 
3.27 
3.27 
3.17 

8.17 
3.17 
3.27 
3.22 
3.27 

3.12 
3.17 
3.97 
3.07 
2.97 

3.07 
3.97 
3.77 
3.67 
2.77 

375 

2 

318 

3 

405 

4 

346 

6 

318 

6 

265 

7 , 

318 

8      

318 

9 

375 

10 

346 

11 

291 

12 

193 

13        

216 

14 

216 

15 :. 

4.3 

&2 
6.4 
6.2 
6.2 
4.9 

4.7 
4.3 
4.2 
4.3 
4.4 

4.3 

4.2 

4.35 

4.3 

5.3 

1,080 

2,420 
2,420 
1,020 

1,600 
1,080 
910 
1,030 
1,160 

1,090 
910 
1,100 
1080 
2,500 

4.2 

5.3 
6.3 
6.1 
&0 
4.76 

4.6 

4.2 

4.15 

4.3 

4.2 

4.8 

4.15 

4.2 

6.0 

&1 

910 

2,590 

2'22 
2,080 

1,680 

1,800 
010 
855 

1,080 
910 

1,080 

855 

910 

3,080 

3;2B0 

172 

16 

172 

17         

172 

18 

216 

S:::::.: 

198 

20 

216 

21 

162 

22 

172 

23 

102 

24 

134 

25 

102 

26 

184 

27 

103 

28 

64 

29 

87 

ao 

54 

31 
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SUKFAOB  WATEB  SUPPLY,  1912,  PABT  I. 


Oage  height^  infeet^  and  dMuxrge,  in  seamdrfeet^  of  Nevenink  River  at  Cfodeffroy,  N.  7*., 

for  /911-lf— Continued. 


July. 

Aogust. 

Dey. 

A. 

H. 

P. 

U. 

A. 

M. 

'  P. 

M. 

A.1L 

P. 

M. 

height 

Dis- 
cbarge. 

hei^ 

Dis- 
charge. 

be^t 

Dis- 
cbarge. 

bdg^t 

Dis- 
charge. 

hd^ 

Dis- 
charge. 

bS^t. 

Dt9- 

charsB. 

1912. 
1 

3.02 
2.97 
8.07 
2.82 
2.91 

3.07 
3.17 
2.87 
Z77 
2.82 

2.87 
2.97 
3.12 
2.87 
Z77 

2.82 
2.97 
2.77 
3.12 
2.97 

3.17 
3.12 
2.87 
3.07 
2.77 

2.77 
2.87 
2.67 
2.77 
2.67 
2.77 

117 
102 
134 
63 
102 

134 
172 
75 
54 
63 

75 
102 
152 
75 
54 

63 
102 

64 
152 
102 

172 
152 

75 
134 

54 

54 
75 
87 
54 
37 
64 

3.07 
3.17 
2.77 
2.72 
2.77 

3.17 
2.77 
8.12 
3.17 
3.12 

2.97 
3.17 
3.07 
2.97 
3.12 

8.17 
8.17 
3.22 
3.17 
3.27 

3.22 
3.17 
8.07 
3.17 
3.07 

2.97 
3.07 
8.17 
2.87 
2.77 
2.9 

134 
172 
54 
45 
64 

172 
54 
152 
172 
152 

102 
172 
134 
102 
152 

172 
172 
103 
172 
216 

193 
172 
134 
172 
134 

102 
134 
172 
75 
64 
82 

2.60 
Z70 
2.70 
Z70 
2.80 

2.?0 
2.60 
Z70 
2.80 
Z80 

6.8 

4.9 

8.90 

3.40 

3.25 

8.30 
8.20 
8.50 
3.30 
3.40 

3.46 
3.35 
3.50 
8.40 
3.30 

8.26 
3.15 
3.20 
3.10 
3.15 
8.10 

27 
41 
41 
41 
50 

41 
37 
41 
59 
60 

'i,*926* 
610 
280 
207 

230 
184 
334 
230 
280 

307 
256 
834 
280 
230 

207 
164 
184 
144 
164 
144 

3.05 
2.80 
8.00 
8.10 
ZOO 

Z80 
2.90 
Z80 
Z80 
8.60 

5.1 

4.2 

8.70 

8.20 

8.20 

8.35 
3.20 
8.45 
3.40 
3.30 

8.20 
8.30 
8.40 
8.40 
8.36 

8.30 
3.20 
8.25 
8.20 
3.15 
3.20 

127 
60 
110 
144 

82 

69 
82 
60 
60 
892 

2,260 
910 
458 

184 
184 

265 

184 
807 
280 
230 

184 
230 
280 
280 
255 

230 
184 
207 
184 
164 
184 

4.0 

3.30 

8.70 

3.50 

3.30 

3.20 
3.25 
8.30 
8.30 
8.15 

8.10 
ZOO 
8.00 
8.10 
Z70 

3.06 
3.10 
3.05 
8.00 
8.10 

8.20 
Z80 
8.00 
8.10 
8.60 

3.50 
8.30 
3.10 
8.15 
8.15 

700 
230 
458 

834 
230 

184 
207 
230 
230 
164 

144 

82 
110 
144 

41 

127 
144 
127 
110 
144 

184 
60 
110 
144 
834 

834 
230 
144 
164 
164 

4.1 

3.60 

8.80 

3.40 

8.35 

8.20 
8.10 
8.10 
8.10 
8.30 

8.20 
3.00 
3.10 
8.06 
8.00 

3.10 
8.10 
8.10 
8.10 
8.20 

8.10 
3.05 
ZOO 
ZIO 
8.00 

3.60 
8.20 
8.15 
3.20 
3.20 

800 

2 

334 

3 

533 

4 

280 

5 

255 

6 

184 

7 

144 

8 

144 

9 

144 

10 

230 

11 

184 

12 

110 

13 

144 

14 

127 

15 

110 

16 

144 

17 

144 

18 

144 

19 

144 

20 

184 

21 

144 

22 

127 

28 

50 

24 

144 

25 

302 

26 

302 

27 

184 

28 

164 

20 

184 

30 

184 

31 

October. 

November. 

December. 

Day. 

A. 

M. 

P.M. 

A. 

M. 

P. 

M. 

A. 

M. 

P.M. 

bSX. 

Dis- 
cbarge. 

height 

Dis- 
cbarge. 

height 

Dis- 
charge. 

height 

Dis- 
charge. 

b^t 

Dl9- 

oiiaigB. 

beiSft. 

Dls- 
otiarge. 

1912. 
1 

3.00 
8.10 
3.20 
8.00 
2.90 

3.00 
2.85 
8.00 

110 
144 
184 
110 
82 

110 
70 
110 

2.70 
8.00 
2.90 
2.80 
2.70 

2.75 
Z65 
2.85 

41 
110 
82 
60 
41 

50 
34 
70 

8.72 
3.82 
3.77 
8.62 
8.72 

3.52 
3.32 
8.22 
3.27 
2.82 

3.77 
3.77 
8.72 
8.62 
3.82 

3.77 
3.77 
3.57 
8.42 
8.42 

473 
548 
510 
405 
473 

346 
240 
193 
216 
63 

610 
510 
473 
405 
548 

510 
510 
875 
291 
291 

8.82 
8.72 
3.62 
8.82 
8.42 

3.47 
3.42 
8.37 
8.12 
Z82 

8.82 
8.82 
3.67 
8.67 
8.82 

8.82 
3.77 
8.62 
8.47 
3.42 

648 
473 
405 
846 
291 

818 
291 
965 
162 
63 

648 
648 
488 
488 
648 

648 
510 
405 
818 
291 

8.47 
8.60 
5.0 
4.9 
4.7 

4.40 
4.25 
4.10 
8.02 
4.00 

8.02 
3.82 
8.62 
8.82 
8.87 

8.77 
8.72 
8.82 
8.92 
4.22 

818 
834 

2,080 
1920 

i;eoo 

970 
800 
628 
TOO 

828 
648 
840 
648 
687 

610 
473 
648 
628 
994 

Z47 

8.67 

5.0 

4.80 

4.66 

4.86 
4.10 
4.05 
8.97 
8.82 

8.87 
8.82 
8.57 
8.72 
8.82 

8.62 
8.67 
8.72 
4.00 
4.10 

818 

2 

875 

3 

2,060 
1900 

i;6ao 

1,100 
800 

4 

6 

6 .... 

7 

8 

750 

9 

073 

10 

648 

11 

• 

687 

12 

1 

648 

13 

S76 

14 

478 

15 

648 

16 

845 

17 

488 

18 

478 

19 

TOO 

20 

800 
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Gifjgtheighty  injui^  and dMiarge,  in  uccmdrfeet,  ofNeversink  River  at  Oodeffroy,  N,  Y., 

for  IW-T-lf-— Continued. 


Ootober. 

November. 

December. 

Day. 

A. 

U. 

P. 

M. 

A. 

H. 

P. 

M. 

A. 

M. 

P.M. 

heSH 

Dto- 
chaigo. 

0«M 

hdght 

Dto- 
Qbaige. 

be^t. 

Dis- 
cbarge. 

Oage 
belght. 

Dls- 
cbargei 

Gafe 
be£bt. 

Dte- 
chaige. 

b^t. 

Dia- 
cbaige. 

1912. 
21 

3.43 
8.47 
8.43 
8.33 
8.93 

3.93 
3.67 
8.67 
8.53 
3.47 

391 
318 
391 
340 
628 

638 
438 
375 
346 

318 

3.43 
8.43 
3.43 
3.43 
3.93 

3.93 
3.63 
3.67 
3.47 
3.47 

391 
291 
291 
391 

628 

638 
406 
438 
318 
318 

3.93 
3.82 
3.92 
8.77 
3.73 

3.83 
3.72 
3.82 
3.92 
4.10 
4.02 

628 
640 
628 
610 
473 

548 
473 
648 
628 
800 
730 

4.00 
3.87 
8.87 
8.82 
8.92 

8.87 
3.77 
8.87 
8.77 
4.06 
3.92 

TOO 

22 

3.82 
8.02 
3.32 
3.83 

8.62 
3.72 
3.83 
3.87 
3.73 
3.57 

08 
117 
340 
M8 

406 
478 
648 
687 
473 
875 

8.02 
8.12 
8.53 
8.93 

3.82 
8.77 
8.62 
8.93 
8.82 
3.62 

117 
153 
846 

638 

548 
510 
406 
628 
648 
406 

687 

23 

687 

24 

648 

25 

628 

20 

687 

27 

510 

28 

687 

29 

610 

30 

750 

31 

638 

NoTB.— Relation  of  gage  belgbt  to  dtacharge  affected  by  ice  Jan.  1-7, 1911,  and  Jan.  7-Mar.  9, 1912.    Dia- 
cbarge  determined  from  a  fairfy  well  defined  rating  curve. 

LEHIGH   BIVEB  AT   SOUTH   BETHLEHEM,   PA. 

Location. — On  the  New  Street  Bridge  connecting  Bethlehem  and  South  Bethle- 
hem, Pa. 

Becords  available.— September  22,  1902,  to  February  13,  1905;  April  26,  1909,  to 
December  31,  1912.  Complete  data  1902  to  1909  are  published  in  Water  Supply 
Paper  261. 

Drainage  area.— 1,235  square  miles. 

Gage. — Chain  and  weight,  similar  to  that  employed  when  the  station  was  first  estab- 
lished; datum  of  the  present  gage  0.09  foot  higher  than  that  of  the  old  one  used 
prior  to  1909;  elevation  of  the  zero  of  the  present  gage  210.64  feet  above  sea  level. 

Channel. — Straigfht  for  one-third  mile  above  and  several  hundred  feet  below  the 
station.  A  low  rubble  dam  crosses  a  portion  of  the  channel  a  few  himdred  feet 
below  the  bridge.  The  construction  of  this  dam  caused  an  alteration  in  the  rating 
curve  for  1902  and  certain  changes  in  the  dam  caused  a  further  slight  change  in 
the  rating  curve  between  1905  and  1909.  The  river  bed  consists  of  sand,  gravel, 
and  bowlders,  and  seems  to  be  tairly  permanent.  Velocity  good  at  low  stages. 
Left  bank  low  and  overflows  at  high  stages;  right  bank  is  high  and  does  not 
overflow. 

Diacharge  meaauremente. — ^Made  from  the  bridge. 

Winter  flow. — Relation  between  gage  height  and  discharge  at  this  station  is  little 
affected  by  ice. 

Canal. — Lehigh  Canal  follows  the  left  bank  and  passes  over  Monocacy  Creek  and 
under  the  left  span  of  the  bridge.  The  creek  also  passes  imder  the  bridge  and 
enters  the  river  a  short  distance  below.  An  ice  plant  and  gristmill  take  water 
from  the  canal  and  return  it  to  the  river  above  the  bridge.  The  canal  is  measured 
at  Main  Street  Bridge,  one-third  mile  above  the  station,  and  the  discharge,  reduced 
by  the  amount  of  tailrace  flow  of  ice  plant  and  gristmill,  is  added  to  the  river 
discharge.    At  high  stages  the  river  overflows  into  the  canal  and  creek. 

Aoenraoy. — Good. 

Cooperation. — Since  its  reestablishment  this  station  has  been  maintained  by  the 
Water  Supply  Commission  of  Pennsylvania,  and  many  of  the  measurements 
have  been  made  by  students  of  Lehigh  University,  under  the  direction  of  the 
civil-engineering  department.      ^ 
29761°—W8P  321—14 13 
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SURFACE  WATER  SUPPLY,  1912,  PART  I. 


DaiJy  gage  height,  in  feet,  of  Lehigh  River  at  South  Bethlehem,  Pa.,  for  191(hl91t, 

[J.  E.  Santee,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1910. 
1 

1.97 
2.02 
2.34 
2.09 
2.45 

2.14 
2.33 
2.74 
2.50 
2.47 

2.34 
2.25 
2.25 
2.23 
2.09 

1.99 
2.15 
2.23 
2.59 
3.01 

3.03 
12.74 
7.37 
5.63 
4.90 

4.27 
4.05 
3.79 
3.63 
3.37 
8.85 

3.01 
3.52 
5.49 
6.11 
4.74 

4.21 
3.97 
3.68 
3.62 
3.24 

3.16 
3.24 
3.42 
4.07 
4.73 

4.25 
3.64 
3.47 
3.33 
3.30 

8.26 
8.16 
8.03 
2.86 
2.64 

2.82 
2.78 
2.99 
3.26 
3.15 
2.94 

8.13 
3.02 
8.02 
2.99 
2.90 

2.79 
2.51 
2.50 
2  78 
2.79 

2.64 
2.48 
2.44 
2.48 
2.56 

2.65 
2.74 
3.62 
3.28 
3.04 

5.00 
6.68 
5.65 
4.43 
3.89 

3.64 
3.71 
5.80 

2.78 
2.82 
2.50 
2.81 
3.52 

2.75 
2.53 
2.78 
2.70 
2.63 

2.51 
2.42 

2.99 
2.85 
2.61 

2.43 
2.61 
3.01 
3.30 
2.80 

2.58 
2.44 
2.52 
2.48 
2.51 

8.13 
3.23 
8.38 

8.39 
8.00 
7.56 
6.52 
5.80 

6.66 
6.04 
5.98 
5.32 
4.85 

4.54 
4.30 
4.01 
3.78 
8.75 

3.72 
3.62 
3.51 
3.33 
3.28 

3.42 
3.46 
3.34 
3.27 
8.19 

3.14 
3.06 
3.10 
8.01 
2.92 
2.80 

2.97 
2.94 
2.86 
2.74 
2.54 

2.60 
2.54 
2.36 
2.53 
2.69 

3.11 
2.80 
2.97 
2.87 
3.08 

3.41 
2.71 
8.21 
2.97 
3.02 

8.16 
8.04 
8.11 
8.19 
2.97 

8.04 
3.50 
4.82 
4.38 
4.21 
8.92 

2.77 
2.69 
2.74 
2.54 
2.62 

2.67 
2.86 
2.82 
2.70 
2.62 

2.58 
2.54 
2.46 
2.47 
2.42 

2.36 
2.31 
4.70 
5.92 
5.50 

5.03 
4.64 
4.24 
4.12 
7.42 

7.93 
7.00 
5.82 
5.11 
5.46 

3.63 
3.51 
8.33 
3.29 
3.92 

4.17 
4.11 
4.01 
3.95 
4.01 

3.88 
3.82 
3.68 
3.74 
4.27 

3.89 
3.86 
3.72 
3.50 
4.65 

4.79 
4.70 
4.67 
4.38 
4.07 

3.84 
3.70 
3.55 
3.43 
3.34 

4.74 
4.43 
4.19 
4.09 
3.86 

3.53 
3.42 
3.28 
3.56 
8.60 

3.40 
3.27 
3.14 
3.02 
2.90 

2.86 
2.77 
2.74 
2.75 
2.71 

3.26 
3.19 
3.08 
3.06 
4.95 

5.20 
4.75 
4.26 
3.94 
3.68 
3.40 

3.32 
3.76 
3.21 
3.12 
3.06 

2.90 
2.83 
2.79 
2.72 
2.70 

2.68 
2.64 
2.57 
2.51 
2.52 

2.46 
2.45 
2.46 
2.43 
2.61 

2.42 
2.39 
2.33 
2.32 
2.22 

2.26 
2.31 
2.12 
2.22 
2.23 
2.40 

3.83 
3.21 
3.21 
3.28 
3.07 

3.65 
3.32 
3.07 
2.95 
3.01 

3.21 
8.35 
3.30 
3.07 
2.92 

3.02 
3.59 
3.54 
4.42 
4.08 

8.78 
3.34 
3.20 
3.04 
2.91 

2.82 
2.82 
2.82 
2.74 
2.66 

3.45 
3.22 
2.93 
2.74 
2.61 

2.66 
2.87 
2.68 
2.53 
2.43 

2.34 
4.01 
5.78 
6.55 
5.32 

4.58 
4.39 
3.87 
3.42 
3.26 

3.06 
2.94 
3.18 
2.97 
2.93 

2.93 
2.92 
2.78 
2.69 
2.57 

2.49 
2.42 
2.40 
2.36 
2.35 

2.31 
2.25 
2.44 
2.39 
2.32 

2.57 
2.38 
2.20 
2.02 
2.07 

2.00 
2.24 
2.27 
2.14 
2.07 

2.02 

1.94 
1.92 
1.83 
1.89 

1.86 
1.76 
1.82 
1.78 
1.68 
1.80 

2.41 
2.34 
2.34 
2.30 
2.33 

2.25 
2.17 
2.42 
2.15 
2.20 

2.21 
2.16 
2.04 
2.05 
2.38 

2.10 
2.94 
8.12 
2.50 
2.30 

2.37 
2.47 
2.32 
2.54 
2.79 

2.50 
2.37 
2.27 
2.15 
2.07 
2.16 

L80 
1.68 
1.67 
1.71 
191 

1.85 
1.73 
1.78 
1.89 
2.02 

2.24 
2.12 
1.94 
1.86 
1.96 

1.80 
1.82 

1.72 
1.69 
1.82 

1.76 
1.75 
1.76 
1.72 
1.73 

1.68 
1.44 
1.56 
1.73 
1.60 
1.55 

2.05 
2.05 
2.04 
2.63 
2.37 

2.30 
2.18 
2.59 
2.33 
2.15 

2.03 
1.98 
1.90 
2.06 
1.93 

1.98 
1.98 
2.03 
1.88 
1.80 

1.91 
1.78 
1.78 
1.78 
2.10 

2.33 
2.27 
2.31 
3.80 
5.62 
6.02 

2.01 
1.90 
1.94 
2.30 
2.25 

L94 
2.00 
2.04 
1.96 
1.84 

1.75 
1.80 
1.82 
2.87 
2.34 

2.14 
1.89 
1.80 
1.87 
1.79 

1.62 

1.76 
1.63 
1.58 
1.60 

1.77 
1.78 
1.83 
1.74 
1.79 

6.76 
5.17 
4.27 
3.82 
3.39 

8.60 
3.66 
3.41 
3.25 
3.55 

3.31 
3.76 
3.34 
3.15 
3.07 

3.08 
2.94 
2.86 
2.75 
2.66 

2.58 
2.70 
2.53 
2.52 
2.44 

2.33 
2.37 
2.28 
2.47 
2.99 

1.60 
1.60 
1.78 
1.6^ 
1.61 

1.64 
1.71 
1.67 
1.61 
1.64 

1.57 
1.55 
1.57 
1.49 
1.33 

1.52 
1.63 
1.62 
1.46 
1.62 

1.58 
1.61 
1.62 
1.92 
1.69 

1.63 
1.64 
1.66 
1.54 
1.46 
1.64 

2.66 
5.75 
4.54 
3.89 
3.59 

3.28 
3.57 
8.24 
3.15 
3.04 

8.10 
3.17 
3.02 
2.86 
2.78 

2.87 
2.77 
4.00 
4.86 
4.36 

4.17 
4.72 
5.45 
5.28 
4.73 

4.28 
4.06 
8.86 
3.58 
8.50 
8.35 

1.59 
1.88 
2.00 
1.90 
2.26 

2.18 
2.24 
2.14 
2.07 
2.08 

1.97 
2.81 
2.19 
2.26 
2.19 

2.08 
2.17 
2.06 
2.06 
1.03 

2.07 
2.02 
2.03 
1.88 
1.96 

1.09 
1.96 
2.08 
2.09 
2.13 

3.28 
3.14 
3.01 
2.94 
2.91 

2.86 
3.60 
8.25 
3.06 
3.01 

2.90 
2.76 
8.30 
8.25 
3.17 

3.12 
8.04 
3.75 
4.46 
4.21 

8.02 
8.65 
3.49 
8.60 
3.70 

8.88 
3.38 
3.83 
3.56 
8.44 

2.20 

2 

2.2i 

3 

2.12 

4 

1.94 

5 

2.05 

6 

2.03 

7 

1.90 

8        

i.80 

9 

i.77 

10           

1.72 

11             

1.71 

12 

1.77 

13                

1.96 

14 

1.86 

15 

1.94 

16 

1.87 

17 

2.06 

18 

1.84 

19    

1.92 

20 

1.96 

21 

1.86 

22 

1.80 

23 

1.77 

24 

2.50 

26 

3.18 

26 

2.71 

27 

2.73 

28 

2.61 

29 

2.67 

30 

2.85 

31 

3.04 

1911. 
1 

3.40 

2 

3.29 

3 

3.15 

4 

3.27 

5 

3.09 

6 

3.11 

7 

3.07 

8 

3.02 

9 

2.96 

10 

2.85 

11 

2.96 

12 

2.93 

13 

2.80 

14 

2.86 

16 

2.03 

16 

3.40 

17 

4.15 

18 

3.73 

19 

8.55 

20 

3.37 

21 

3.27 

22 

3.39 

23 

8.87 

24 

4.04 

25 

3.90 

26 

3.82 

27 

3.99 

28 

8.83 

20 

3.41 

30 

8.39 

81 

8.60 
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Daify  gage  heighty  in  feet,  of  Lehigh  River  (U  Smith  Bethlehem^  Pa.,  for  1910-1912— ^n. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1912. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

as 

27 

28 

20 

30 

31 


3.43 
3.38 
3.20 
3.09 
2.92 

2.86 
3.16 
3.22 
3.14 
3.16 

2.98 
2.88 
2.82 
2.62 
2.72 

2.91 
2.96 
2.71 
2.85 
2.96 

2.89 
2.86 
2.64 
2.67 
2.51 

2.46 
2.38 
2.21 
2.29 
2.38 
2.32 


2.26 
2.28 
2.00 
1.98 
2.53 

2.54 
2.34 
2.11 
2.03 
2.20 

2.36 
2.23 
2.06 
2.05 
2.06 

2.07 
2.06 
2.12 
2.42 
2.75 

4.30 
6.96 
3.67 
3.40 
3.41 

3.81 
5.11 
4.09 
8.70 


3.41 
8.17 
2.86 
2.03 
2.85 

2.60 
2.77 
8.19 
3.16 
2.85 

2.86 
3.64 
8.37 
4.94 
9.06 

8.73 
6.26 
5.60 
5.36 
5.21 

4.86 
4.46 
4.44 
4.59 
5.06 

4.71 
4.54 
4.64 
5.38 
7.08 
5.85 


5.47 
5.43 
5.77 
5.11 
4.79 

4.53 
4.40 
4!  73 
4.31 
4.12 

3.93 
3.80 
3.80 
8.72 
3.60 

3.68 
3.90 
5.09 
5.97 
5.28 

4.65 
4.50 
4.35 
4.05 
3.89 

8.73 
3.65 
3.60 
3.55 
4.36 


4.28 
4.02 
3.83 
3.63 
3.53 

3.54 
3.83 
4.65 
4.47 
4.23 

4.03 
8.92 
3.81 
3.63 
3.53 

3.74 
4.49 
4.03 
8.78 
3.61 

3.38 
3.18 
3.14 
3.08 
2.99 

2.88 
2.80 
2.69 
2.84 
2.87 
2.86 


2.63 
2.52 
2.81 
2.63 
2.62 

2.58 
2.91 
2.61 
2.47 
2.46 

2.35 
2.27 
2.25 
2.22 
2.17 

2.28 
2.34 
2.34 
2.23 
2.12 

2.09 
2.06 
2.02 
2.06 
2.06 

2.06 
2.02 
1.97 
1.96 
1.87 


1.96 
1.87 
1.83 
1.67 
1.93 

1.97 
1.95 
1.97 
1.75 
1.84 

2.06 
1.97 
1.90 
1.76 
1.97 

1.86 
1.88 
2.04 
1.91 
1.83 

1.74 
2.07 
1.90 
1.84 
1.78 

1.74 
1.63 
1.68 
1.84 
1.70 
1.53 


1.68 
1.70 
1.64 
1.60 
1.72 

1.69 
1.59 
1.57 
1.66 
1.70 

2.92 
2.40 
2.24 
2.19 
2.23 

2.17 
1.89 
1.71 
2.10 
2.70 

2.41 
2.23 
2.26 
2.09 
1.96 

2.01 
1.80 
1.82 
1.83 
1.82 
1.75 


1.64 
2.04 
2.16 
2.01 
1.88 

1.98 
2.37 
2.40 
2.07 
1.71 

l.TO 
1.77 
1.64 
1.68 
1.56 

2.42 
2.22 
2.10 
2.11 
2.22 

2.01 
1.86 
2.03 
2.45 
5.14 

4.99 
4.16 
3.47 
3.19 
3.14 


2.90 
2.78 
2.64 
2.57 
2.44 

2.30 
2.34 
2.32 
2.22 
2.22 

2.67 
2.55 
2.28 
2.38 
2.27 

2.19 
2.17 
2.12 
2.08 
1.94 

2.07 
2.10 
2.76 
4.56 

5.04 

4.39 
3.99 
3.73 
3.47 
8.30 
3.15 


8.08 
3.27 
3.06 
3.01 
X90 

2.85 
3.02 
4.79 
4.34 
3.90 

3.71 
8.53 
3.39 
8.40 
3.29 

3.12 
2.92 
2.92 
2.87 
2.83 

2.75 
2.72 
2.69 
3.09 
3.56 

8.17 
3.02 
2.92 
2.90 
2.79 


2.74 
3.15 
4.13 
4.18 
3.92 

3.94 
4.06 
3.80 
3.66 
3.47 

8.40 
8.25 
2.78 
2.01 
2.91 

3.00 
2.93 
2.92 
3.13 
3.60 

3.28 
2.99 
3.01 
2.94 
2.77 

2.91 
2.96 
3.32 
2.96 
3.12 
4.60 


Note.— Relation  of  gage  height  to  discharge  probably  affected  by  Ice  Jan.  1-21,  1910.  No  material 
ice  effect  during  other  years.  Qage  heights  for  1910-11  supersede  those  published  in  Water  Supply 
Papers  281  andlbl.         '  -      -*  *^ 

Daily  discharge,  in  second-feet,  of  Lehigh  River  at  South  Bethlehem,  Pa.,  for  1910-1912. 


Pay. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

506 

1,820 

14,400 

1,380 

4,880 

2,170 

1,040 

430 

584 

859 

800 

547 

1,660 

13,200 

1,280 

4,200 

1,980 

967 

353 

500 

305 

486 

840 

1,660 

12,000 

1,340 

3,700 

1,960 

045 

847 

530 

384 

576 

606 

1,620 

9,210 

1,100 

3,510 

2,090 

905 

372 

845 

294 

500 

955 

1,500 

7,600 

1,190 

3,060 

1,780 

895 

608 

796 

311 

807 

651 

1,360 

7,030 

1,250 

2,600 

2,530 

855 

465 

530 

272 

732 

830 

1,020 

7,980 

1,490 

2,310 

2,150 

798 

384 

575 

373 

788 

1,300 

1,010 

7,820 

1,440 

2,090 

1,780 

969 

417 

609 

347 

696 

1,010 

1,340 

6,200 

1,290 

2,550 

1,610 

935 

493 

538 

311 

634 

977 

1,360 

5,080 

1,190 

2,620 

1,690 

865 

502 

458 

329 

643 

840 

1,170 

4,390 

1,150 

2,280 

1,980 

1,140 

788 

398 

288 

552 

752 

988 

3,880 

1,100 

2,070 

2,200 

925 

678 

493 

278 

855 

752 

944 

3,310 

1,010 

1,880 

2,120 

750 

530 

444 

288 

741 

734 

988 

2,890 

1,020 

1,710 

1,780 

692 

472 

915 

244 

807 

606 

1,060 

2,880 

967 

1,540 

1,570 

634 

545 

885 

160 

741 

522 

1,180 

2,830 

895 

1,480 

1,710 

575 

493 

606 

261 

643 

660 

1,300 

2,650 

855 

1,380 

2,600 

788 

444 

493 

323 

723 

734 

2,600 

2,460 

4,780 

1,340 

2,510 

816 

378 

430 

317 

626 

1,110 

2,040 

2,170 

7,720 

1,350 

4,180 

696 

859 

479 

228 

618 

1,650 

i,eoo 

2,090 

6,680 

1,300 

3,400 

634 

444 

424 

317 

522 

1,680 

5,430 

2,310 

5,550 

2,060 

2.930 

592 

404 

317 

294 

•634 

28,400 

9,630 

2,380 

4,650 

1,950 

2,180 

530 

398 

404 

311 

592 

11,500 

7,000 

2,180 

3,800 

1,790 

1,960 

515 

404 

323 

317 

600 

6,960 

4,150 

2,070 

3,560 

1,760 

1,740 

451 

378 

294 

444 

472 

5,200 

3,090 

1,950 

11,600 

5,360 

1,560 

493 

384 

305 

350 

545 

3,820 

2,640 

1,880 

13,100 

6,960 

1,440 

466 

358 

410 

323 

568 

3,380 

2,760 

1,760 

10,500 

4,900 

1,440 

398 

217 

417 

329 

545 

2,910 

7,600 

1,820 

7,480 

3,840 

1,440 

444 

283 

451 

341 

600 

2,620 

1,690 

6,740 

3,220 

1,340 

417 

384 

391 

272 

652 

2,190 

1,670 

6,580 

2,760 

1,240 

353 

305 

424 

228 

687 

2,160 

i,4;w 

2,280 

•.1«-!11« 

430 

278 

329 

1010. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

20 

30 

31 


750 
760 
678 
530 
618 

600 
500 
472 
410 
378 

372 
410 
538 
465 
530 

479 
626 
458 
515 
545 
472 
430 
410 
1,060 
1,940 

1,300 
1,330 
1,180 
1,250 
1,480 
1,740 
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SURFACE  WATER  SUPPLY,  1912,  PART  I. 


Daily  dikharge,  in  9ecand'JulL,  of  Lehigh  River  at  South  Bethlehem,  Pa. ,  for  1910-1912- 

Continued. 


Day. 


Jan.> 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


1911. 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

28 

27 

28 

29 

80 

31 

1912. 

1 

2 

3 

4 

6 

« 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 


1,660 
2,430 
6,610 
8,160 
4,830 

3,700 
3,230 
2,710 
2,600 
1,980 

1,860 
1,980 
2,270 
3,420 
4,810 

3,780 
2,640 
2,360 
2,110 
2,060 

2,010 
1,860 
1,680 
1,460 
1,170 

1,400 
1,340 
1,620 
2,010 
1,860 
1,660 


2,470 
2,390 
2,100 
1,940 
1,700 

1,610 
2,040 
2,130 
2,010 
2,040 

1,780 
1,640 
1,660 
1,300 
1,430 

1,680 
1,740 
1,410 
1600 
1,760 

1,660 
1,610 
1,330 
1,260 
1,180 

1,130 

1,040 

860 

040 

1,040 

972 


1,340 
1,400 
1,010 
1,380 
2,430 

1,310 
1,040 
1,340 
1,240 
1,160 

1,020 
922 
1,620 
1,440 
1,140 

933 
1,140 
1,660 
2,060 
1,370 

1,040 
944 

1,080 
933 

1,020 

1,820 
1,970 
2,200 


910 
930 
740 
637 
1,200 

1,210 
994 
760 
684 


1,020 
880 
712 
702 
702 

722 

712 

770 

1,080 

1,460 

4,070 
10,600 
2,870 
2,420 
2,440 

8,120 
5,900 
3,660 
2,920 


690 
660 
460 
300 
060 

120 
060 
860 
040 
230 

790 
370 
500 
460 
790 

2,300 

'  300 

980 

640 

710 


2,670 
2,460 
2,170 
2,100 
3,190 

3,660 
3,640 
3,360 
3,240 
3,350 

3,110 
3,010 
2,760 
2,860 
3,860 

3,130 
3,080 
2,830 
2,600 
4,680 

4,900 
4,780 
4,720 
4,090 
3,470 

3,040 
2,790 
2,530 
2,330 
2,180 


6,800 
6,700 
7,660 
5,900 
6,160 

4,670 
4,280 
6,010 
4,090 
3,710 

3,340 
3,100 
3,100 
2,960 
2,900 

2,800 
3,280 
6,860 
8,060 
6,330 

4,830 
4,500 
4,180 
8,670 
3,260 

3,020 
2,880 
2,950 
2,710 
4,240 


2,160 
2,880 
1,960 
1,860 
1,760 

1,640 
1,460 
1,400 
1,320 
1,200 

1,270 
1,220 
1,140 
1,070 
1,080 

1,010 
1,000 
1,010 
978 
1,180 

967 
935 
876 
865 
760 

807 
855 
678 
769 
778 
946 


4,060 
8,660 
3,200 
2,850 
2,680 

2,690 
3,200 
4,880 
4,480 
3,980 

3,680 
3,360 
3,160 
2,850 
2,680 

3,040 
4,520 
3,680 
3,110 
2,810 

2,430 
2,120 
2,060 
1,970 
1,840 

1,690 
1,580 
1,430 
1,630 
1,670 
1,640 


2,360 
2,000 
1,500 
1,340 
1,180 

1,240 
1,500 
1,270 
1,090 
978 

885 

3,350 
7,380 
9,340 
6,240 

4,520 
4,110 
3,100 
2,310 
2,060 

1,760 
1,600 
1,940 
1,640 
1,600 

1,600 
1,670 
1,300 
1,280 
1,140 


1,360 
1,240 
1,690 
1,360 
1,240 

1,300 
1,730 
1,340 
1,180 
1,170 

1,060 
965 
945 
916 


1,040 

1,040 

926 

816 

786 
767 
719 
748 
767 

757 
^19 
973 
666 
684 


966 


845 
876 

798 
723 
967 
706 
760 

760 
714 
609 
617 
925 

660 
1,600 
1,860 
1,060 

845 

916 
1,020 

865 
1,100 
1,400 

1,060 
916 
816 
705 
634 
714 


666 

684 
660 
422 
637 

673 
666 

673 
485 
669 

767 
673 
610 
493 
673 

576 
693 
738 
619 
660 

477 
766 
610 
669 
609 

477 
392 
430 
669 
446 
321 


618 
618 
609 
1,210 
916 

846 
732 
1,160 
875 
706 

600 
660 
600 
626 
622 

660 

522 

600 
486 
430 

606 
384 
417 
417 
660 

876 

816 

866 

2,970 

0,980 

7,980 


480 
446 
400 
870 


363 
840 
416 
445 

1,740 

1,100 

935 

886 

925 


602 

463 

796 

1,440 

1,120 
926 
956 
786 
666 

no 

626 
642 
660 
642 


9,880 
6,880 
3,860 
3,010 
2,260 

2,620 
2,720 
2,300 
2,040 
2,630 

2,140 
2,900 
2,180 
1,800 
1,780 

1,790 
1,600 
1,480 
1,350 
1,240 

1,160 
1,290 
1,090 
1,080 
980 

875 

916 

826 

1,020 

1,670 


400 
738 
856 
710 


1,070 

1,100 

766 

463 

446 

601 
400 
430 
342 

1,130 
916 
796 
806 
916 

710 

576 

728 

1,160 

6,090 

6,660 
3,840 
2,680 
2,130 
2,060 


1,940 
7,300 
4,430 
3,130 
2,600 

2,090 
2,560 

1,890 
1,740 

1,820 
1,020 
1,710 
1,490 
1,390 

1,510 
1,380 
3,340 
6,160 
4,050 

8,660 
4,830 
6,660 
6,160 
4,860 

3,880 
3,460 
3,060 
2,680 
2,440 
2,200 


1,720 
1,660 
1,370 
1,290 
1,160 

995 

1,040 

1,020 

916 

916 

1,410 
1,270 

976 
1,060 

966 


865 
816 
776 
646 

766 

796 

1,520 

4,660 

6,780 

4,300 
3,600 
3,020 
2,680 
2,300 
2,070 


2,000 
1,880 
1,600 
1,000 
1,660 

1,400 
2,770 
2,040 
1,760 
1,600 

1,640 
1,360 
2,120 
2,040 
1,920 

1,850 
1,740 
2,880 
4,260 
3,740 

3,100 
2,700 
2,430 
2,620 
2,790 

2,250 
2,260 
2,160 
2,550 
2,350 


1,970 
2,260 
1,940 
1,870 
1,720 

1,640 
1,880 
6,190 
4,200 
3,320 

3,000 
2,680 
2,450 
2,460 
2,290 

2,020 
1,740 
1,740 
1,670 
1,620 

1,510 
1,470 
1,430 
1,980 
2,730 

2,100 
1,880 
1,740 
1,720 
1,660 


Non.— Dally  dtocbarge  determined  from  a  well-defined  rating  curve.    No  oorrectioofl  for  Ice  eflecL 
Dally  diMbarge  Ubles  for  1910-11  supersede  those  published  bi  Water-Supply  P^mts  281  and  801. 


Digitized  by  VjOOQ IC 


DELAWABE  BIVEB  BABtK. 


197 


MonMy  diacharge  of  Lekigh  River  at  South  Bethlehem,  Pa.,  for  191  g, 
[DTBinafb  ana,  1,235  squan  mites.] 


Month. 


DlflohaiKe  in  seoand-feet. 


pff  In  im^mi  ■ 


Per 
square 


Run-off 
(depth  in 
mcheson 
drainage 
area). 


January 

February.. 
Marxsh..... 

June 

July 

August 

September.. 
October.... 
November. , 
December.. 


1910. 


The  year. 


January... 
February. 
March. 
Ap  - 


1911. 


^.: 


June.. 

July 

August...  . 
September. 
October.... 
November. . 
December.. 


The  year. 


January.... 

February... 
March...... 

April 

}^7 

June 

July 

August 

September. 
October.... 
November.. 
December.. 


1912. 


The  year. 


28,400 

9,630 

14,400 

13,100 

5,960 

4,180 

1,140 

788 

915 

444 

855 

1,940 


606 

944 

1,420 

855 

1,300 

1,240 

853 

217 

294 

160 

300 

372 


•  2,820 

2,520 

4,550 

3,720 

2,700 

2,040 

704 

428 

512 


740 


2.28 
2.04 
8.68 
3.01 
2.19 
1.65 
.570 
.346 
.415 
.248 
.500 
.606 


28,400 


160 


1,800 


1.4 


8,160 
2,430 
5,060 
4,990 
2,880 
9,340 
1,860 
7,980 
9,880 
7,300 
4,260 
3,580 


1,170 

922 

860 

2,100 

678 

885 

609 

384 

826 

1,240 

1,360 

1,440 


2,680 
1,350 
1,800 
8,220 
1,220 
2,440 
909 
1,180 
2,210 
3,110 
2,240 
2,230 


2.17 
1.09 
1.63 
2.61 
.988 
1.96 
.736 
.055 
t79 
2.62 
1.81 
1.81 


9,880 


384 


2,060 


1.07 


2,470 
14,200 
21,900 
8,060 
4,880 
1,730 
766 
1,740 
6,020 
6,780 
5,190 
4,920 


860 

637 

1,300 

2,710 

1,430 

584 

321 

340 

342 

646 

1,430 

1,600 


1,500 
1,920 
5,400 
4,300 
2,860 
1,000 
572 
698 
1,320 
1,710 
2,200 
2,340 


21,900 


321 


2,170 


1.76 


2.63 

2.12 

4.24 

3.36 

2.52 

1.84 

.66 

.40 

.46 

.29 

.57 

.70 


19.79 


2.60 
1.14 
1.76 
2.91 
1.14 
2.21 
.85 
1.10 
2.00 
2.90 
2.02 
2.09 


22.62 


1.29 

1.49 

1.55 

1.67 

4.87 

&04 

3.55 

8.96 

2.31 

2.66 

.810 

.90 

.463 

.53 

.565 

.65 

1.07 

1.19 

1.86 

1.60 

1.78 

1.99 

1.80 

Z18 

23.85 


a  May  be  somewhat  high  because  of  ioe. 
TOHICKON   OBEEK  AT  POINT  PLEASANT,   PA. 

Location. — ^About  one-eighth  mile  above  the  mouth  of  the  creek. 

Becordfl  available.— 1883  to  1912,  except  1900. 

I>raina8:e  area. — 102  square  miles. 

Gage. — ^Automatic  reffstBT. 

Discharge  measurements. — ^High  stage  determined  from  a  curve  developed  from 

current  meter  measurements.    The  lower  part  of  the  rating  curve  has  been 

developed  from  the  computed  discharge  over  a  weir. 
▲oeuracy. — Discharge  rating  curve  well  defined. 
Cooperation. — Records  obtained  and  furnished  by  the  Philadelphia  Bureau  of 

Water,  Department  of  Public  Works. 
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M<mMy  discharge  of  Tohxdxm  Creek  at  Point  Pleasant,  Pa.,  for  191 1. 
[DraiBAge  area,  103  square  miles.] 


Disdharee  in  second- 

Run-off 
(deptiiin 
incbeson 
drainage 
area). 

Month. 

Discharge  in  seooud- 

Run-off 
(deptli  in 

area>. 

Month. 

Ifaan. 

Per 
square 
mile. 

Mean. 

Per 
square 

JfHiiiftry... 

196 
372 
706 
173 
118 
11.0 
6.2 

1.02 
3.66 
6.92 
1.70 
1.16 
.108 
.061 

2.21 
3.94 
7.98 
1.90 
1.34 
.12 
.07 

August 

37.5 
122 
210 
250 
310 

.368 
1.20 
2.06 
2.45 
3.04 

0.42 

February 

September 

1.34 

Mftivh, 

October 

2.38 

April 

Novembtf 

2.73 

iiSy .:;::::::::::: 

Decfflrnbffl* 

3.50 

The  year 

July 

209 

2.05 

27.93 

NESHAMINT  CREEK    BELOW  THE   FORKS,   PA. 

Location. — ^A  ahort  distance  below  the  junction  of  Big  and  Little  Neshaminy  creeks. 

Becords  available.— 1884  to  1912. 

Drainage  area. — 139  square  miles. 

Gage. — ^Automatic  register. 

Discharge  measurenients. — Discharge  at  high  stages  determined  from  a  curve 

developed  from  current  meter  measurements;  lower  part  of  rating  curve  developed 

from    the  computed  discharge  over  a  weir. 
Accuracy. — Discharge  rating  curve  well  defined. 
Cooperation. — Records  obtained  and  furnished  by  Philadelphia  Bureau  of  Water, 

Department  of  Public  Works. 

Monthly  discharge  of  Neshaminy  Creek  below  the  forks,  Pa.,  for  1912, 
[Drainage  area,  139  square  miles.] 


Run-off 
(depth  in 
Im^eson 
drainage 
area). 

Month. 

Disdui^  in  second- 

Run^off 
drainage 

Month. 

Mean. 

Per 
square 
mite. 

Mean. 

Per 
square 
mite. 

JfuiiiiaTy, . 

220 

477 

769 

248 

130 
26.5 
19.9 

1.58 

3.43 

5.46 

1.78 

.935 

.191 

.143 

1.82 
3.70 
6.30 
1.99 
1.08 
.21 
.16 

August 

89.4 
117 
294 
253 
348 

0.643 
.842 
2.12 
1.82 
2.50 

a  74 

Y^Xyrnvy 

September 

.94 

MftT^h 

October 

2.44 

April 

November 

2.03 

i£y..::::::::::::: 

December 

2.88 

The  year 

July 

248 

1.78 

24.29 

SCHUYLKILL  BIYEB  NEAR  PHILADELPHIA,   PA. 

Location. — ^At  Fairmount  Dam,  near  Philadelphia. 

Becords  available.— 1898  to  1912. 

Drainage  area. — 1,920  square  miles. 

Diacharge  measurements. — Computed  daily  dischaige  represents  the  total  flow  of 

the  river  as  determined  from  the  amount  wasted  over  the  flashboards  at  Fairmount 

Dam,  the  pumpage  from  the  river,  the  leakage,  and  the  quantity  used  for  power  at 

Fairmount. 
Diversions. — Except  for  a  small  amount  of  water  drawn  from  the  Delaware,  the 

entire  water  supply  for  the  city  of  Philadelphia  is  taken  from  the  Schuylkill. 
Cooperation.— Records  obtained  and  furnished  by  the  Philadelphia  Bureau  of 

Water,  Department  of  Public  Works. 
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Monthly  dMiarge  ofSthuylkiU  River  Tuar  PkUadelphih,  Pa.  Jar  19 It, 
[Drainage  area,  1,020  square  mfles.] 


Month. 


January.. 
Fehruary 
Mareh.... 

Jane 

July..... 


Discharnln  saoond- 

Run-off 

(depth  in 
incDflSon 

Per 

drafnagB 

Mean. 

square 
mile. 

ana). 

1.880 

0.979 

1.13 

3,610 

1.83 

1.97 

7,810 

4.07 

4.69 

3,620 

1.89 

2.11 

2,370 

1.23 

1.42 

Wl 

.334 

.37 

615 

.320 

.37 

Month. 


August 

September 

October 

November 

December 

The  year 


in 


1,250 
1,470 
1,500 
1,930 
]t,570 


2,430 


Per 
square 


0.061 
.766 
.781 
1.01 
1.34 


1.27 


0.75 

.86 

.90 

1.13 

1.64 


17.23 


PEBKIOMEN  CREEK  NEAR  FREDERICK,  PA. 

Location.— About  12  miles  above  the  mouth  of  the  creek  and  above  the  East  Branch. 

Becords  aTaalabIe.~1884  to  1912. 

Drainas^e  area. — 152  square  miles. 

Ga^e. — ^Automatic  register. 

DiBcharge  measuraxnentB. — Discharge  at  liigh  stages  determined  from  a  curve 
developed  from  current-meter  measurements;  lower  part  of  rating  curve  devel- 
oped from  the  computed  discharge  over  a  weir. 

Aoeoracy. — Discharge  rating  curve  well  defined. 

Coopexatioxi. — Records  obtained  and  furnished  by  Philadelphia  Bureau  of  Water« 
Department  of  Public  Works. 

Monthly  discharge  ofPerhiomen  Creek  near  Frederick,  Pa,  Jar  1912, 
[Drainage  area,  152  sqoare  miles.] 


Disoharge  In  aeoond- 

Run-off 
(depth  in 
inches  on 
drainage 

area). 

Month. 

DischaxKe  in  second- 

Run-off 
(depth  in 
inches  on 
dndnage 
area). 

Month. 

Mean. 

Per 
square 
mUe. 

Mean. 

Per 
square 
mile. 

Tannaiy 

265 

494 

377 

240 

256 
70.1 
68.8 

1.75 
3.25 
5.77 
1.62 
1.68 
.461 
.387 

2.02 
3.60 
6.65 
1.81 
1.04 
.51 
.45 

August 

117 

270 
191 
246 
363 

0.770 

1.78 

1.26 

1.62 

2.38 

0.80 

Febnutfy  ....T..r.- 

September 

1.99 

War^h    I  ...      r 

October 

1.45 

AnrIL 

November 

i.a 

f&TV"  ........ 

December 

2.74 

The  year 

July 

288 

1.89 

25.75 

SUSQT7BHANNA  BIVEB  BASIN. 
SUSQUEHANNA  RIYEB   AT  CONKUN,   N.   T. 

lioeatioii. — ^At  highway  bridge  three-tenths  mile  below  Conklin  P.  0.,  on  Lacka- 
wanna Railroad,  8  mileo  above  the  junction  with  the  Chenango  at  Binghamton 
and  5  miles  below  mouth  of  Big  Snake  Creek,  coming  in  firom  left. 

Becoxds  aTailable.—November  13  to  December  31, 1912. 

DraiiiAfire  area. — ^Not  measured. 

Oa^e. — Staff  gage  in  two  sections.  The  upper  section  is  vertical  and  bolted  to  up- 
stzeam  side  of  left  abutment  of  bridge.  The  lower  section  is  an  inclined  gage 
located  15  feet  upstream. 
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ChaiineL — Bed  of  atream  conaiflts  of  cobble  and  bowlders  embedded  in  coarse  gravel 
and  sand.  Measuring  section  is  divided  into  three  parts  at  all  stages  by  the  two 
pieiB  of  the  bridge. 

Discharge  meaBurexnents. — ^Made  from  upstream  side  of  highway  bridge;  low- 
water  measurements  made  by  wading  below  the  bridge. 

Aoonracy. — Discharge  rating  curve  well  defined.  Conditions  good  for  making  meaa- 
urements. 

DxBcharge  measurements  of  Susquehanna  River  at  Conklinj  N",  F.,  in  191t, 


Date. 

Hydrographer. 

heij^t. 

Dfe- 
dutfige. 

July  25 
Nov.  14 

Fr^TfV  W^her    . , 

2.10 
5.67 

361 

do 

4,570 

Daily  gage  height^  infeet^  and  dischargey  in  second-feety  of  Susquehanna  River  at  CorMfn, 

N,   Y,Jorl91t. 

[Daniel  Ames,  observer.] 


November. 

December. 

Day. 

November. 

December. 

Day. 

hai^t. 

Dl3- 

cbarge. 

be^t. 

Dto- 
charge. 

.^X 

Di8- 

obarge. 

l^i 

DIs- 
charge. 

1 

4.3 
6.1 
8.5 
8.1 
7.0 

7.0 
7.2 
6.6 
6.9 
6.3 

6.0 
6.0 
4.6 
4.3 
4.4 

2,890 
8,680 
11,600 

7,800 

7,800 
8,280 
6,860 
6,280 
4,040 

8,600 
3,600 
2,840 
2,390 
2,640 

10 

6.3 
5.0 

4.8 
4.7 
4.6 

4.4 
4.4 
4.2 
4.2 
4.4 

4.7 
4.8 
4.7 
4.6 
4.4 

4,040 
3,500 
3,160 
8,000 
2,840 

2,640 
2,640 
2  240 
2240 
2,640 

8,000 
8,160 
8,000 
2,840 
2,640 

4.4 
4.4 

4.3 
6.0 
6.4 

6.7 
6.0 
4.7 
4.8 
4.6 

4.5 
4.4 

4.4 
4.2 
4.4 

6.2 

2,540 
2,540 

2 

17 

3 

18 

2,390 

4 

19 

8,500 
6,400 

4,840 

5 

20 

6 

21 

7          

22 

8,500 

8 

23 

8,000 

9             

24 

3,160 
2,840 

10 

25 

11 

26 

2,600 
2,540 

12                 

27 

13 

6.6 
5.5 
6.4 

4,430 
4,430 
4,230 

28 

2,540 

14                    ..  . 

29 

2,240 
2.540 

15 

30 

81 

3,880 

Nora.— Daily  discharge  determined  from  a  well-defined  rating  curve. 

Monthly  discharge  of  Susquehanna  River  at  ConibZm,  N.   Y,yfor  1912, 
[Drainage  area,  2,350  square  miles.] 


Run-off 

(depth  in 

incneson 

drainage 

area). 

Month. 

MaTJmum. 

Mean. 

Per 
square 
mile. 

Aoon- 
racy. 

November  13-30 

4,430 
11,500 

2,240 
2,240 

3,130 
4,320 

1.83 
1.84 

0.89 
2.12 

A. 

December 

A. 
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SUSQUEHANNA  BIYER  AT   BINGHAMTON,   N.   Y. 

Location.— At  the  Waahington  Street  Bridge  in  Binghamton,  about  800  feet  above 
the  mouth  of  Chenango  River.  No  important  tributaries  between  the  station 
and  the  mouth  of  Unadilla  Creek,  about  60  miles  upstream. 

Beeords  available.— July  31,  1901,  to  December  81,  1912.  Data  also  in  annual 
reports  of  State  engineer  and  surveyor,  State  of  New  York. 

Drainage  area.— 2,400  square  miles. 

Qsige, — Standard  chain  fastened  to  upstream  side  of  bridge,  read  twice  daily;  datum 
unchanged. 

ChanneL — ^Bed  composed  of  rocks  and  gravel.  Current  swift  but  somewhat  irregular. 
Channel  at  times  clogged  with  grass  and  bars. 

IHaeharge  measurements.— Usually  made  at  the  Exchange  Street  Bridge,  1,900 
feet  above  the  Washington  Street  Bridge. 

Artificial  control.— 2,800  feet  upstream  from  the  bridge  is  a  timber  crib  dam  afford- 
ing 6  feet  head;  used  for  power  development.  There  is  no  material  control  of 
the  water  by  this  dam. 

Winter  flow. — ^As  a  rule  not  greatly  affected  by  ice. 

Acenracy. — Discharge  rating  curve  for  low  and  medium  stages  is  not  well  developed. 
The  measurements  plot  erratically  due  to  changes  in  conditions  of  flow.  High- 
stage  gage  heigjits  liable  to  considerable  error  because  of  backwater  from  ice  jams 
which  form  near  Willow  Bend  and  also  by  backwater  from  Chenango  River. 
Published  data  not  very  satisfactory. 

Cooperation.— Gage  heights  for  1912  furnished  by  the  United  States  Weather  Bureau. 


Discharge  meattiremenU  of  Susquehanna  River  at  BinghamUm^  N.  F.,  in  1912. 


Date. 

Hydiogiapher. 

Oace 

height. 

Dis- 
ohaige. 

Date. 

Hydrographer. 

Owe 

height. 

Dls- 
Charge. 

Mar.  17  a 

19  a 

20a 

G.C.  Covert 

Alezander  licMillan. 
do 

Feet. 
10.68 
9.68 
10.67 

34,100 
16,800 
19,600 

Apr.  6  a 

7a 

July  24ft 

Frank  Weber 

do 

do 

FtH, 

8.70 
10.40 
1.87 

Bec-fi. 
13,700 
18,000 
866 

a  ICeasore  made  at  Exchange  Street  Bridge.  ft  Measure  made  by  wading. 

Daily  gage  height^  in  feet  ^  of  Susquehanna  River  at  Binghamton,  N.  T.,for  1912. 


Day. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

3.3 

2.6 

4.7 

11.7 

6.0 

2.8 

2.0 

1.9 

2.1 

8.6 

3.2 

3.4 

2.6 

4.1 

13.3 

4.3 

2.7 

2.0 

1.9 

3.6 

8.4 

3.2 

8.2 

3.0 

3.8 

13.2 

8.8 

2.7 

2.0 

1.9 

3.1 

3.1 

8.2 

3.1 

2.6 

8.6 

9.0 

3.3 

2.9 

2.0 

1.8 

2.6 

2.9 

3.1 

2.9 

3.2 

8.1 

7.4 

8.2 

2.8 

2.0 

1.9 

2.6 

2.8 

2.9 

2.8 

2.9 

8.1 

8.8 

3.2 

2.7 

2.0 

1.9 

2.6 

2.7 

2.8 

2.9 

2.4 

2.6 

10.2 

3.2 

2.7 

2.0 

1.9 

2.4 

2.6 

2.8 

3.4 

2.6 

2.7 

12.0 

3.4 

2.6 

2.0 

1.9 

2.3 

2.6 

6.8 

3.3 

8.0 

3.6 

10.9 

3.6 

2.6 

2.0 

1.9 

2.3 

2.6 

7.1 

3.7 

3.0 

4.0 

8.7 

3.4 

2.4 

2.0 

L8 

2.2 

2.6 

6.9 

4.2 

2.4 

3.8 

7.4 

8.8 

2.4 

2.0 

2.1 

2.2 

2.4 

4.9 

3.8 

2.7 

8.1 

7.1 

8.1 

2.4 

2.0 

2.0 

2.2 

2.6 

4.4 

3.4 

2.6 

3.6 

7.0 

3.3 

2.3 

2.0 

2.2 

2.2 

2.6 

4.0 

3.4 

2.4 

4.2 

6.9 

3.1 

2.3 

1.9 

2.1 

2.1 

2.6 

8.9 

3.2 

2.6 

6.0 

6.2 

2.9 

2.8 

2.0 

2.1 

2.1 

2.7 

4.0 

3.4 

2.4 

8.2 

8.3 

2.9 

2.2 

1.9 

2.0 

2.3 

2.6 

3.8 

3.1 

2.2 

11.8 

7.7 

3.9 

2.2 

2.0 

2.0 

2.2 

2.6 

3.6 

2.8 

2.2 

10.0 

7.2 

4.3 

2.2 

2.0 

1.9 

2.6 

2.6 

8.4 

2.8 

2.3 

9.8 

7.4 

4.0 

2.2 

1.9 

2.0 

2.6 

2.6 

3.3 

8.4 

2.4 

10.7 

7.1 

3.6 

2.2 

1.0 

2.0 

2.6 

2.4 

3.2 

Dec. 


1. 
2 
3 

4. 

6. 

6. 

7. 
8. 
9 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20, 


3.0 
3.0 
7.6 
7.6 
6.0 

6.6 
6.4 
6.6 
4.7 
4.1 

8.7 
3.6 
3.2 
2.7 
2.9 

3.1 
3.0 
2.9 
3.1 
4.7 
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Daily  gage  height ,  in  feet,  of  8u$quehanna  River  at  BinghanUon,  N.  Y.^for  191t — Goatd. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

Nov. 

Dec 

21 

3.0 
3.3 
3.1 
2.0 
3.2 

2.8 
2.6 
2.6 
2.5 
2.5 
2.5 

2.8 
4.0 
5.1 
4.8 
4.6 

4.0 
6.1 
5.7 
5.7 

0.1 
7.0 
5.5 
5.1 
4.6 

4.0 

3.7 
3.0 
7.4 
13.0 
11.8 

6.0 
5.2 
5.4 
5.7 
5.2 

4.7 
4.2 
4.0 
3.8 
5.2 

3.2 
3.1 

3.0 
3.1 
2.9 

2.8 
2.7 
2.6 
2.6 
2.9 
3.3 

2.2 
2.2 
2.2 
2.1 
2.1 

2.1 

2.1 
2.0 
2.1 
2.0 

1.9 
1.9 
L9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 
L9 

2.0 
Zl 
2.4 
2.5 
2.4 

2.8 
2.5 
2.3 
2.2 
2.1 
2.1 

2.6 
2.6 
2.5 
2.8 
&1 

5.3 
4.7 
4.1 
3.4 
3.6 

2.5 
2.4 
2.4 
2.6 
6.8 

6.1 
4.0 
4.3 
3.8 
3.6 
3.4 

3.1 
3.1 
3.0 
3.0 
3.1 

3.3 
3.4 
3.3 
8.2 
8.1 

4.4 

22 

3.7 

23 

8.4 

24 

3.2 

25 

3.1 

26 

2.9 

27 

28 

3.0 
2.0 

29 

2L8 

30 

3.0 

31 

8.9 

Note.— Oage  heights  Mar.  lS-21  and  Apr.  1-9  affected  by  backwater  firom  Chenango  River  and  are 
means  of  several  readings. 

Daily  discharge,  in  second-feet,  of  Stuquehanna  River  at  Binghamton,  N.  F.,  for  191 1. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept 


Oct 


Nov. 


Dee. 


1. 
2. 
3. 

4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
2S. 

26. 
27. 
28. 
29. 
30. 
31. 


3,290 
3,540 
3,050 
2,810 
2,330 

2,100 
2,330 
3,540 
3,290 
4,290 

5,580 
4,540 
3,540 
3,540 
3,050 

3,540 
2,810 
2,100 
2,100 
3,540 

2,670 
3,290 
2,810 
2,330 
3,060 

2,100 
1,6S0 
1,650 
1,440 
1,440 
1,440 


1,440 
1,440 
2,670 
1,440 
3,060 

2,330 
1,240 
1,650 
2,670 
2,670 

1,240 
1,870 
1,440 
1,240 
1,440 

1,240 

860 

860 

1,050 

1,240 

2,100 
6.060 
8,040 
7,200 
6,660 

7,480 
8,040 
9,720 
9,720 


6,030 
6,320 
4,540 
4,040 
2,810 

2,810 
1,650 
1,870 
3,790 
5,060 

4,540 
2,810 
3,790 
5,680 
7,760 

17,300 
27,400 
19,800 
16,300 
18,000 

17,300 
13,900 
9,160 
8,040 
6,660 

5,060 
4,290 
4,800 
14,800 
33,400 
29,200 


28,800 
34,600 
34,100 
19,800 
10,600 

13,700 
18,000 
22,400 
21,400 
18,800 

14,800 
13,900 
13,000 
13,200 
11,200 

17,600 
15,700 
14,200 
14,800 
13,900 

10,600 
8,320 
8,880 
9,720 
8,320 

6,930 
5,680 
6,060 
4,540 
8,320 


7,760 
6,850 
4,640 
3,290 
3,050 

3,050 
3,060 
3,640 
3,790 
3,540 

3,290 
2,810 
3,290 
2,810 
2,330 

2,330 

4,800 
6,850 
5,060 
3,790 

3,050 
2.810 
2;  670 
2,810 
2,330 

2,100 
1,870 
1,660 
1,650 
2,330 
3,290 


2,100 
1,870 
1,870 
2,330 
2,100 

1,870 
1,870 
1,650 
1,440 
1,240 

1,240 
1,240 
1,050 
1,050 
1,060 

860 
860 
860 
860 
800 

860 
860 
860 
600 
690 

090 
690 
640 
690 
640 


540 
640 
640 
640 
540 

640 
540 
640 
640 
540 

540 
640 
540 
410 
640 

410 
540 
540 
410 
410 

410 
410 
410 
410 
410 

410 
410 
410 
410 
410 
410 


410 
410 
410 
300 
410 

410 
410 
410 
410 
300 

690 
640 
860 
690 
690 

640 
540 
410 
640 
640 

640 

600 

1,240 

1,440 

1,240 

2,100 

1,440 

1,050 

860 

600 

600 


600 
3,790 
2,810 
1,660 
1,440 

1,440 
1,240 
1,060 
1,060 
860 

860 
860 
860 
690 
690 

1,060 
800 
1,440 
1,440 
1,440 

1,650 
1,650 
1,440 
2,100 
8,040 

8,600 
6,930 
5,320 
3,540 
4,040 


3,790 
3,640 
2,810 
2,330 
2,100 

1,870 
1,650 
1,440 
1,440 
1,440 

1,240 
1,440 
1,650 
1,650 
1,870 

1,660 
1,440 
1,440 
1,440 
1,240 

1,440 
1,240 
1,240 
1,660 
13,000 

10,900 
7,480 
5,850 
4,640 
4.040 
3,540 


3,050 
3,060 
3,050 
2,810 
2,330 

2,100 
2,100 
13,000 
13,900 
10,300 

7,480 
6,120 
6,060 
4,800 
5,000 

4.640 
4,040 
3,640 
3,290 
3,060 

2.810 
2,810 
2,670 
2,570 
2,810 

3,290 
3,640 
3,290 
3,060 
2,810 


2,670 

2;  570 

16,400 

15,400 

10,600 

9,410 
11,800 
9,440 
6,910 
6,3» 

4,290 
3,790 
3,050 
1,870 
2,330 

2,810 
2,570 
2,a30 
2,810 
6,930 

4,290 

3,640 
3,050 
2,810 

2,380 
%670 
2,380 
2,100 
2,670 
4,040 


Note.— Dally  discharge  determined  from  a  fairly  well  defined  rating  curve.  .Discharge  Mar.  18-21  and 
Apr.  1-9  estimated  from  discharge  meeaurements  and  computed  effect  of  backwater  tnm  CheDUfo 
iuver. 
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8USQXJEHAKKA  BIVBB  BASIN. 

Monthly  dUdiarge  of  Susquehanna  River  at  BxnghanUonf  N.  Y.,for  1912. 
[Drainage  area,  2,400  square  miles.] 
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Month. 


Discharge  in  seoond-feet. 


liaxtmiim, 


lihUmam. 


Mean. 


Per 
square 


Run-off 
(depth  in 
inches  on 
drahiage 

area). 


Aoou- 
racy. 


Janoary 

February^... 
March 

is?:::::::::: 

June 

July 

August 

September 

October 

Noyember 

December 

The  year. 


fi,fi80 

33,400 

34,500 

7,760 

8,330 

640 

2,100 

8,600 

13,000 

i3,900 

IB, 400 


1,410 

860 

1,660 

4,540 

1,650 

540 

410 

300 

080 

1,240 

2,100 

1,870 


2,860 
3,340 
9,060 
14,700 
3,360 
1,180 
477 
706 
3,320 
2,980 
4,410 
5,100 


1.19 

1.39 

4.15 

6.12 

1.40 

.402 

.199 

.294 

.967 

1.24 

1.84 

2.12 


34,500 


300 


4,270 


1.78 


1.37 

1.50 

4.78 

6.83 

1.61 

.55 

.23 

.34 

1.08 

1.43 

2.06 

2.44 


24.21 


SUSQUEHANNA   RIYEB  AT  WILKES-BARBE,   PA. 

Location.— At  the  Market  Street  Bridge,  Wilkes-Barre. 

Records  available.— 1888  to  December  31,  1912. 

Drainage  area. — ^9,810  square  milee. 

Oage. — ^The  Weather  Bureau  gage,  on  which  readings  were  begun  in  1888,  was  on 
the  left  pier  of  the  bridge.  A  chain  gage  established  by  the  United  States 
Geological  Survey  in  1899  was  fastened  to  the  bridge  and  its  datum  was  made 
4  feet  lower  than  the  datum  of  the  Weather  Bureau  gage  to  avoid  negative  read- 
ings. This  datum  was  soon  after  adopted  by  the  Weather  Bureau.  Since  April 
1,  1905,  when  the  Survey  discontinued  reading  the  gage,  the  gage  heights  have 
been  furnished  by  the  Weather  Bureau.  On  July  20, 1910,  the  Weather  Bureau 
installed  a  Mott  type  gage  in  the  same  position  and  at  the  same  datum  as  the 
chain  gage.  The  datum  adopted  by  the  United  States  Geological  Survey  gage 
has  remained  constant.  Records  obtained  by  the  Weather  Bureau  prior  to  the 
adoption  of  the  Geological  Survey  gage  datum  should  have  4  feet  added  to 
reduce  them  to  the  present  datum. 

OhaaneL — ^The  station  is  situated  in  a  deep  pool  with  steep  high  banks  which  seldom 
overflow. 

Dlsehargre  measurements.— Made  from  the  bridge. 

Winter  flow. — Relation  between  gage  height  and  discharge  at  this  station  affected 
by  ice  during  the  winter.    Water  is  often  backed  up  many  feet  by  ice  goiges. 

Accuracy. — Conditions  of  flow  subject  to  change  at  irregular  intervals.  A  fairly  good 
discharge  rating  curve  has  been  developed. 

Cooperation. — Complete  data  for  this  station  were  furnished  by  the  Water  Supply 
Commiadon  of  Pennsylvania,  but  their  computations  were  revised  slightly  by 
the  Geological  Survey. 

The  following  measurement  was  made  by  Boehringer  and  Reckord: 
May  21,  1912:  Gage  height,  7.39  feet;  discharge,  18,000  second-feet. 
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204  SURFACE  WATBB  SUPPLY,  1912,  PAET  I. 

Daily  gage  hdghty  infeet^  of  Stuquehanna  River  at  WHkes-Banre,  Pa,,  for  191t. 


Day. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

Juna 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Dac 

1 

6.74 
6.44 
6.64 
6.14 
6.04 

7.94 
6.34 
6.94 
6.64 
6.34 

6.74 
6.34 
6.64 
6.64 
6.44 

5.14 
4.94 
4.84 
6.14 
6.04 

4.84 
4.64 
4.74 
4.04 
4.84 

4.44 
4.24 
4.24 
3.94 
3.64 
3.64 

3.44 
3.74 
3.84 
3.64 
3.64 

8.44 
3.34 
3.44 
3.24 
8.34 

3.04 
2.94 
2.74 
2.84 
2.74 

2.74 
2.74 
2.84 
2.74 
2.84 

3.34 
4.64 
6.94 
6.94 
6.44 

7.24 
7.84 
9.44 
8.24 

7.24 
6.64 
6.74 
6.24 
4.94 

6.64 
6.64 
6.24 
6.24 
6.34 

6.44 
6.94 
7.74 
6.74 
6.74 

14.64 
16.74 
15.64 
17.64 
15.84 

16.44 
13.94 
10.94 
9.74 
9.04 

8.14 

7.74 

7.74 

11.34 

20.04 

21.74 

17.94 
18.74 
22.24 
20.64 
16.14 

13.64 
16.24 
16.34 
17.44 
15.64 

13.24 
11.44 
10.84 
11.54 
ia64 

ia94 
12.94 
12.74 
12.74 
12.04 

11.04 
9.44 
8.94 
8.74 
9.24 

8.84 
8.14 
7.34 
6.94 
10.04 

13.74 
U.04 
9.14 
7.94 
7.14 

6.64 
6.34 
6.44 
7.34 
7.94 

7.44 
6.84 
6.64 
7.24 
7.14 

6.44 
7.14 
11.44 
9.44 
8.44 

7.34 
6.64 
6.04 
6.84 
6.44 

5.14 
4.94 
4.64 
4.34 
4.24 
4.14 

6.34 
6.14 
4.74 
4.44 
6.14 

4.84 
4.44 
4.24 
4.04 
3.94 

3.74 
8.64 
3.34 
8.34 
8.24 

3.14 
3.14 
3.04 
3.04 
2.94 

2.84 
2.94 
2.84 
2.S4 
2.74 

2.74 
2.74 
2.64 
2.64 
2.64 

2.64 
2.64 
2.44 
2.44 
2.64 

2.64 
2.44 
2.44 
2.44 
2.44 

2.44 
2.44 
2.84 
2.34 
2.64 

2.54 
2.64 
2.44 
2.44 
2.64 

2.64 
2.54 
2.44 
2.34 
2.24 

2.24 
2.24 
2.24 
2.24 
2.24 
2.14 

2.13 
2.13 
2.23 
2.23 
2.28 

2.28 
2.23 
2.23 
2.23 
2.28 

2.38 
2.90 
2.83 
2.83 
2.90 

2.83 
2.73 
2.73 
2.78 
2.78 

2.73 
2.63 
2.63 
2.83 
3.33 

3.53 
3.23 
4.03 
3.53 
3.33 
3.13 

3.13 
3.43 
10.03 
7.83 
6.33 

6.68 
6.68 
6.13 
4.63 
4.08 

8.73 
8.63 
3.83 
3.63 
3.43 

3.48 
8.33 
8.98 
4.03 
4.43 

4.33 
4.23 
4.13 
4.43 
14.93 

14.33 
11.03 
9.63 
8.33 
7.53 

7.63 
7.03 
6.63 
6.23 
6.73 

6.23 
6.03 
4.63 
4.43 
4.23 

4.13 
4.03 
4.53 
4.53 
4.43 

4.33 
4.23 
4.08 
8.93 
8.78 

8.73 
8.63 
3.83 
4.28 
5.88 

8.73 
9.13 
8.23 
7.13 
6.43 
5.93 

6.63 
6.43 
5.23 
6.13 
6.08 

4.83 
4.73 
7.73 
11.23 
11.13 

0.63 
8.43 
7.63 
7.03 
6.78 

&63 
&33 
&08 
6.73 
6.63 

6.33 
6.23 
6.23 
6.23 
6.23 

6.43 
6.63 
6.83 
6.83 
5.63 

5.43 

2 

6.33 

3 

8.53 

4 

11.83 

6 

11.73 

6 

laas 

7 

10.43 

8 

ia73 

9 

0.53 

10 

8.83 

11 

7.33 

12 

6.0S 

13 

14 

5.03 

16 

6.33 

16 

5.13 

17 

6.23 

18 

6.13 

19 

5.23 

20 

6b  43 

21 

7.63 

22 

7.23 

23 

6.43 

24 

6.83 

26 

5.43 

26 

5.03 

27 

6.33 

28 

5.03 

29 

4.03 

30 

4.83 

31 

6.68 

Note.— RelaUon  of  gage  height  to  discharge  affected  by  ice  Jan.  6  to  Feb.  25. 
Daily  discharge ,  in  second-feei,  of  Susquehawaa  River  at  WUhes-Barre,  Pa,,  for  191  g. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1., 
2.. 
3.. 
4.. 
5.. 

6.. 
7., 
8.. 
0.. 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 

16.. 
17.. 
18.. 
19.. 
20.. 

21.. 


10,200 
9,140 
9,500 
8,090 
7,740 


24. 
25. 
26. 
27., 
28. 
29.. 
30.. 
31.. 


16,200 
18,900 
26,500 
20,700 


16,200 
13,700 
10,200 
8,440 
7,400 

9,500 
13,700 
8,440 
8,440 
8.790 

12,900 
11,000 
18,400 
14,100 
14,100 

56,400 
70,900 
63,000 
77,700 
64,400 

68,700 
51,900 
34,300 
28,000 
24,500 

20,200 
18,400 
18,400 
36,500 
97,400 
113,000 


80,000 
86,400 
118,000 
102,000 
66,500 

49,300 
60,300 
67,900 
76,200 
62.300 
47,500 
37,000 
33,700 
37.600 
32,200 

34,300 
45,700 
44,500 
44,500 
40,400 

34,800 
26,500 
24,100 
23,100 
25,500 

22,600 
20,200 
16,700 
14,900 
29,600 


50,600 
34,800 
25,000 
19,300 
15,800 

13,700 
12,500 
12,900 
16,700 
19,300 

17,100 
14,500 
13.300 
16,200 
15,800 

12,900 
16,800 
37,000 
26,500 
21,600 

16,700 
13,300 
11.400 
10.600 
9,140 
8,090 
7,400 
6,410 
6,480 
5,190 
4,900. 


8,790 
8,090 
6,730 
6,780 
8,000 

7,060 
5,780 
5,190 
4,630 
4,360 

3,840 
3,360 
2,910 
2,910 
2,690 

2,470 
2,470 
2.270 
2.270 
2,080 

1,890 
2,060 
1.890 
1,890 
1,720 

1,720 
1,720 
1,570 
1,570 
1,420 


1,420 
1,420 
1,280 
1,280 
1,420 

1,420 
1,280 
1,280 
1,280 
1,280 

1,280 
1,280 
1,140 
1,140 
1,420 

1,420 
1,420 
1,280 
1,280 
1,420 

1,420 
1,420 
1,280 
1,140 
1,020 

1,020 
1,020 
1,020 
1,020 
1,020 
904 


893 
803 
010 
010 
010 

010 
010 
010 
010 
010 

130 
000 
870 
870 
000 

870 
710 
710 
710 
710 

710 
660 
560 
870 
890 

340 
670 
000 
340 
890 
460, 


2,450 
8,110 
29.500 
18.800 
12,500 

13,700 
13,300 
8,060 
6,380 
4,600 

3,820 
3,570 
4,070 
3,570 
3,110 

3,110 
2,890 
4,330 
4,600 
5,750 
5,450 
5,160 
4,870 
5,750 
58,200 

64,400 
34,800 
27,500 
21,100 
17,600 


17,500 
16,300 
13,700 
12.100 
10,200 

8,400 
7,700 
6,380 
5,760 
5,160 

4,870 
4,600 
6.060 
6.000 
5,750 

5,450 
5,160 
4,600 
4.330 
3,820 

3,820 
3,570 
4,070 
5,160 
10,600 

23,000 
26,000 
20,700 
15,700 
12,900 
10,000, 


9,830 
9,110 
8, — 

f: 


40022, 
06039, 
700|38, 

61700 
18,  "' 
35, 
35,300|21, 


1.40033, 
>,90027, 


9,110 

8,760 

'^.lOO 

200 

,700 

,100 
31,600 
200 
,000 
,100 


.50016, 


,60013, 
,90011 


27 

21, 

17. 

15,300 

14,100 

13,700 
12.500 
11,300 
10,200 
9,47012; 

8,760 
8,^^ 


i,600 

1,700 

300 

10;  000 

8,760 

8,060 
8,400 
8,060 
8,400 
^,000 


i,  400 16, 
8,40012, 
8,40010, 
8,400 

0,110 

0,830 
10,600 
10,600 

0,830 


17,500 

-  200 

.900 

1,600 

0,110 

7,700 
8,400 
7,700 
7.360 
7,030 
0,830 


Note.— Daily  discharge  determined  from  a  well-defined  rating  curve. 
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SUSQUEHANNA  BIVEB  BASIN. 
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MorUMy  ducharge  of  Sugquehanna  River  at  Wilkes-Barre,  Pa.  ^  for  1912. 
[Drainage  area,  9,810  square  mflee.] 


licnth. 


Discharge  in  second-feet. 


Per 

square 
mile. 


Run-off 
(depth  in 
inches  on 
drainage 
area). 


Acou 

racy. 


January 

February 

liarch 

r-.::::::::: 

June 

July 

August 

September 

October 

November 

December 

The  j'ear 


10,200 

26,500 

113,000 

118,000 

60,600 

8,700 

1,420 

4,600 

68,200 

26,000 

86,900 

90,200 


7,400 
14,900 
4,900 
1,420 
904 
893 
2,460 
3,670 
6,700 
7,080 


6,800 

8,100 

32,900 

46,800 

16,400 

3,640 

1,260 

1,820 

12,900 

0,300 

13,100 

16,600 


0.003 
.826 
3.36 
4.77 
1.67 
.371 
.127 
.186 
1.31 
.948 
1.34 
1.60 


0.80 

.80 

3.86 

6.32 

1.92 

.41 

.16 

.21 

1.46 

1.00 

1.60 

1.83 


118,000 


14,000 


1.48 


19.44 


Note.— Discharge  Jan.  6-Feb.  26  estimated,  on  account  of  ice,  from  climatologlc  records, and  the  flow  at 
adjacent  stations.  Mean  discharge  Jan.  6-31  estimated  6.400  second-feet;  mean  discharge  Feb.  1-26  esti- 
mated 6,000  second-feet.    Monthly  discharge  changed  slightly  to  conform  with  sorvey  oompatation  rules. 

SUSQUEHANNA  RIYEB  AT  DANVILLE,   PA. 

Location. — ^At  the  Mill  Street  Bridge  in  Danville,  52  miles  below  Wilkee-Barre,  and 
I  milee  above  the  mouth  of  the  West  Branch  of  the  Susquehanna.  No  impor- 
tant tributaries  enter  the  Susquehanna  within  several  miles  of  the  station. 

Beoords  available.— March  25, 1899,  to  December  31,  1912. 

Drainage  area. — 11,100  square  miles. 

Oage. — Chain  attached  to  the  bridge  March  24,  1905.  On  March  9, 1904,  the  bridge 
to  which  the  gage  was  attached  was  carried  away  by  an  ice  freshet  and  from  that 
date  until  the  spring  of  1905,  when  the  new  steel  bridge  was  compJleted,  obser- 
vations were  made  from  temporary  gages  and  were  constantly  liable  to  error  for 
stages  less  than  5  feet.  Except  during  this  period,  the  datum  of  the  chain  gage 
has  remained  constant. 

Channel. — Practically  permanent. 

Discharge  meacnirementB. — ^Made  from  the  bridge. 

Winter  flow.— Considerably  affected  by  ice. 

Accuracy. — ^An  excellent  discharge  rating  curve  has  been  developed. 

Cooperation. — Complete  data  for  1912  furnished  by  Water  Supply  Commission  of 
Pennsylvania. 

The  following  discharge  measurement  was  made  by  Boehringer  and  Reckord: 
May  20,  1912:  Gage  height,  7.55  feet;  discharge,  25,600  second-feet. 

Daily  gage  height^  in  feet,  of  Suequehanna  River  at  Danville,  Pa.,  for  191£. 
[Edward  F.  Bell,  obaerver.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1 

«.02 
4.75 
4.68 
4.68 
4.10 

4.25 

5.eo 

4.60 
4.70 
4.00 

3.88 
3.80 
3.78 
8.78 
8.70 

8.M 
8.50 
8.00 
8.56 
3.51 

6.45 
5.98 
5.70 
4.70 
4.18 

4.00 
8.78 
4.12 
4.55 
6.70 

15.80 
15.13 
17.52 
17.20 
13.81 

11.37 
11.00 
12.59 
13.60 
12.87 

10.91 
10.07 
8.34 
7.10 
6.54 

5.00 
5.79 
5.91 
6.51 
7.00 

8.80 
4.62 
4.35 
4.10 
8.96 

4.31 
4.10 
3.88 
8.70 
8.52 

2.80 
2.39 
2.35 
2.29 
2.44 

2.47 
2.41 
2.31 
2.29 
2.36 

2.00 
2.09 
2.10 
2.12 
2.10 

2.10 
2.09 
2.10 
2.09 
2.17 

2.88 
2.88 
5.23 
7.80 
5.86 

5.03 
5.68 
5.18 
4.50 
8.79 

6.44 
6.22 
5.78 
5.48 
5.10 

4,78 
4.48 
4.23 
8.03 
8.86 

4.92 
4.82 
4.72 
4.49 
4.39 

4.89 
5.12 
5.97 
8.42 
10.12 

4.70 

2           

4.77 

3 

6.32 

4 

0.02 

5    

10.47 

0    

0.67 

7 

0.47 

8 

9.37 

9 

8.57 

10 

7.49 
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206  SUKPACB  WATBB  SUPPLY,  1912,  PABT  I. 

Daily  gage  height^  infeet^  of  Susquehanna  River  at  Danville^  Pa.,  for  1912— Conthmed. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oet 

Nov. 

DeOL 

11 

5.20 
5.12 
4.06 
6.10 
5.18 

5.20 
6.28 
5.28 
6.46 
6.85 

6.60 
6.08 
4.96 
4.95 
4.80 

4.70 
4.62 
4.60 
4.40 
4.25 
4.10 

3.60 
3.42 
3.42 
3.48 
3.60 

3.49 
3.61 
3.58 
3.60 
3.90 

4.30 
6.10 
6.25 
6.75 
7.26 

8.10 
11.66 
9.96 
7.42 

5.48 
6.30 
6.65 
7.10 
7.70 

12.04 
13.59 
12.79 
14.39 
13.14 

13.49 
11.59 
9.67 
8.29 
7.91 

7.39 
6.79 
7.04 
8.84 
16.12 
17.62 

11.17 
9.87 
9.07 
8.99 
8.97 

8.94 
10.64 
10.94 
10.74 
10.48 

9.24 
8.79 
7.99 
7.64 
7.84 

7.64 
6.84 
6.19 
6.14 
7.27 

6.84 
6.39 
6.44 
6.69 
6.71 

6.24 
6.69 
8.35 
8.99 
7.67 

6.79 
6.00 
6.48 
6.20 
4.96 

4.74 
4.46 
4.22 
3.94 
3.85 
3.72 

8.42 
8.26 
3.12 
3.06 
3.00 

2.96 
2.96 
2.90 
2.87 
2.82 

2.80 
2.72 
2.68 
2.66 
2.63 

2.58 
2.54 
2.60 
2.49 
2.44 

2.39 
2.34 
2.34 
2.30 
2.47 

2.43 

2.39 
2.37 
2.33 
2.29 

2.29 
2.31 
2.29 
2.27 
2.22 

2.19 
2.17 
2.16 
2.10 
2.09 
2.14 

2.61 
2.67 
2.79 
2.80 
2.76 

2.83 
2.71 
2.00 
3.10 
3.34 

3.14 
2.94 
2.61 
2.63 
2.74 

2.96 
3.17 
3.09 
8.37 
3.17 
2.99 

8.48 
8.30 
3.22 
3.26 
3.18 

8.18 
8.08 
8.26 
4.08 
8.98 

4.09 
4.03 
4.46 
8.98 
9.18 

12.66 
10.28 
8.70 
7.88 
6.76 

8.88 
8.78 
3.68 
8.98 
3.88 

3.76 
8.74 
8.66 
8.64 
3.46 

8.37 
8.33 
8.34 
3.68 

4.78 

6.06 
8.08 
7.30 
6.40 
6.73 
6.28 

9.12 
7.69 
6.75 
6.25 
6.92 

5.71 
6.57 
5.82 
6.04 
4.82 

4.65 
4.28 
4.41 
4.50 
4.69 

4.71 
4.82 
4.80 
4.99 
4.92 

«.57 

12 

6.97 

« 

6. 62 

14  :::::.:.... 

6.25 

15 

5.07 

16 

4.R7 

17       

4.51 

18 

4.73 

19      

5.32 

20 

5.72 

21 

6.75 

22 

5.47 

23 

6.87 

24 

5.42 

25 

4.80 

26 

4.77 

27 

4.71 

28 

4.68 

29 

4.49 

ao 

4.52 

31 

4.97 

Note.— Relation  of  gage  height  to  discharge  affected  by  ice  Jan.  6-Feb.  26. 

Daily  discharge,  in  second-feet,  of  Susquehanna  River  at  DanviUe,  Pa.,  for  1912. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Deo. 


1.... 
2.... 
8.... 
4.... 
6.... 


12,900 
11,600 
11,200 
10,800 
8,650 


9.. 
10.. 

11.. 
12.. 
13.. 
14.. 
16.. 

16.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23. 
24.. 
26.. 

26.. 
27.. 
28. 
20.. 
30.. 
31. 


60,900 
45,500 
26,300 


20,500 
17,900 
16,400 
11,300 
8,910 

8,100 
7,140 
8,640 
10,600 
16,400 

15,200 
14,300 
21,600 
24,300 
28,100 

64,700 
80,700 
72,200 
89,400 
75,900 

79,600 
60,300 
43,000 
32,100 
29,600 

26,100 
22.500 
23,900 
36,200 
97,800 
120,000 


101,000 
97.800 
129.000 
1?6,000 
83,000 

68,200 
55,600 
70,200 
81,800 
73,100 

66,400 
44,800 
38,100 
37,400 
37,300 

37,000 
61,600 
64,300 
62,400 
50,100 

39,400 
35,800 
30,000 
27,100 
29,000 

27,100 
22,700 
19,000 
18,800 
25.400 


64,000 
46,500 
32,500 
24,900 
21,000 

17,900 
16,900 
17,500 
20,800 
24,200 

22,700 
20,100 
20,400 
21,300 
22,000 

19,300 
21,300 
32,500 
37,400 
27,900 

22,500 
18.000 
15,200 
13,800 
12,600 

11,500 
10,200 
9,090 
7,840 
7,440 
6,880 


7,480 
11,000 
0,690 
8,560 
7,920 

9,610 
8,550 
7,570 
6,800 
6,080 

6,680 
6,030 
4,550 
4,340 
4,120 

3,980 
3,980 
3,780 
3,680 
3,620 

3,460 
8,200 
3,080 
3,020 
2,930 

2,780 
2,670 
2,660 
2,630 
2,400 


2,280 
2,280 
2,180 
2,040 
2,400 

2,480 
2,330 
2,080 
2,040 
2,180 

2,280 
2,160 
2,160 
2,060 
2,480 

2,380 
2,280 
2,230 
2,130 
2,040 

2,040 
2,080 
2,040 
1,990 
1,880 

1,810 
1,770 
1,720 
1.620 

i;6oo 

1,700 


1,600 
1,600 
1,620 
1,660 
1,620 

1,620 
1,600 
1,620 
1,600 
1,770 

2,690 
2,760 
3,430 
3,460 
8,330 

8,660 
3,170 
8,110 
4,480 
6,370 

4,620 
8,920 
2,870 
2,930 
3,270 

3,960 
4,730 
4,440 
5,490 
4,730 
4,090 


8,720 
8,560 
14,000 
28,800 
17,200 

13,000 
16,000 
13,700 
10,400 
7,180 

6.920 
6,220 
4,920 
6,070 
4,770 

4,770 
4,410 
6,070 
8,460 
7,790 

8,500 
8,240 

10,200 
7,790 

39,000 

60,900 
48,400 
35,100 
29,300 
22,300 


20,400 
19.200 
16,800 
15,200 
13,300 

11,700 
10,100 
9,140 
7,790 
7,480 

7,670 
7,140 
6,720 
8,010 
7,670 

7,050 
6,970 
6,640 
6,160 
6,840 

6,490 
6,330 
6,370 
6,720 
11,700 

16,200 
30,600 
25,600 
20,200 
16,500 
14,200 


12,400 
11,900 
11,400 
10,300 
9,870 

9,870 
13,400 
17,800 
33,000 
46,900 

38,600 
27,400 
22,200 
19,400 
17,600 

16,400 
15,700 
14,400 
13,000 
11,900 

11,100 
9,370 
9,970 
10,400 
10,800 

11,400 
11,900 
12,800 
12,800 
12,400 


11,800 
11,700 
19,800 
37,700 
60,000 

42,300 
41,400 
40,500 
34^200 
26,800 

31,200 
17,800 
16,000 
14,100 
13,200 

12,200 
10,400 
11,400 
14,400 
16,500 

16,700 
15,200 
17,300 
14,900 
12,300 

11,700 
11,400 
11,200 
10,300 
10,500 
12,700 


Note.— Daily  discharge  determined  from  a  well-defined  rating  curve. 
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Mcmthly  discharge  of  Sutquehanna  River  at  DanvilUy  Pa,,  for  19 JS, 
pralnsge  area,  11,100  square  mfles.] 


Discbarge  In  second-feet. 

RuiMff 
(depth  in 
inches  on 
drainage 
area). 

Month. 

Mazlmom. 

Mean. 

Per 
square 
mile. 

Tannary 

7,800 
10,800 
88,500 
53,600 
21,200 
6,150 
2.090 
8,120 
15,400 
11.600 
16,200 
19,600 

0.708 
.073 
8.47 
4.88 
1.91 
.464 
.188 
.281 
1.39 
1.05 
1.46 
1.77 

0.81 

FehrnwT  . ...'. 

60,900 

120,000 

120,000 

64,000 

11,000 

2,480 

5,490 

09,900 

30,600 

46,000 

60,000 

1.06 

MftT^^i..' 

7,140 
18  800 
6,880 
2,400 
1,600 
1,600 
3,660 
5,330 
9,370 
10,300 

4.00 

April 

6.30 

May .:... 

2.20 

June  .,....,. . . 

.53 

July 

.23 

.33 

BeotembCT 

1.65 

Ociober 

1.21 

November 

1.63 

DeeemhA  r. . , . , 

2.04 

Th«  year .     . 

129,000 

1,600 

17,100 

1.54 

30.94 

Note. — ^Dlaobarge  Jan.  6  to  Feb.  26  estimated  by  comparison  with  other  stations  in  the  Susquehanna 
River  basin.  Mean  discharge  Jan.  6-31  estimated  7,180  second  feet.  Mean  dlscharre  Feb.  1-20  estimated 
6,920  second-feet.    Montlily  discharge  changed  slightly  to  conform  with  survey  oomputation  rules. 

SUSQUEHANNA   KIVEK   AT   HARRISBURG,    PA. 

Location. — At  the  Walnut  Street  Bridge  at  Harrisbuig,  2  miles  below  the  mouth  of 
Conodoguinet  Creek  and  1^  miles  above  the  mouth  of  Paxton  Creek. 

Records  available.— 1890  to  December  31,  1912. 

Drainag^e  area. — 24,000  square  mile. 

Gage. — ^The  original  gage  established  in  1890  by  E.  Mather,  president  of  the  Harris- 
buig  water  board,  is  located  in  the  pump  well  at  the  pump  house  of  the  city 
waterworks,  the  well  being  connected  with  the  river  by  two  large  mains.  On 
July  18,  1904,  a  chain  gage  was  installed  on  the  Walnut  Street  Bridge.  The 
data  of  both  gages  have  remained  constant  since  their  establishment.' 

Chaanel. — Fairly  permanent.  The  river  is  divided  into  two  channels  by  Foster 
Island  which  is  overflowed  at  flood  stages. 

Discharge  xneasurenxents. — ^Biade  from  the  bridge.  No  measurement  has  been 
made  since  1908. 

Winter  flow. — Relation  between  gage  height  and  discharge  a£fected  by  ice. 

Accuracy. — Conditions  of  flow  relatively  permanent;  a  good  dischaige  rating  curve 
has  been  developed. 

Cooperation. — Complete  data  for  1912  furnished  by  the  Water  Supply  Commission 
of  Pennsylvania. 

Daily  gage  height,  in  feet,  of  Susquehanna  River  at  Harrieburg,  Pa.,  for  1912, 
[R.  H.  Hosmer,  observer.] 


Dtiy. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1         

4.40 
4.08 
4.05 
3.60 
3.64 

8.00 
2.88 
2.M 
8.82 
3.40 

8.05 
2.90 
2.88 
2.80 
2.66 

2.65 
2.62 
2.63 
2.47 
2.44 

6.00 
4.08 
4.50 
4.00 
3.46 

3.08 
3.00 
2.83 
3.16 
3.63 

12.53 
11.46 
12.68 
14.13 
11.66 

9.31 
8.09 
8.44 
9.02 
8.87 

6.71 
8.44 
7.30 
6.27 
6.69 

4.96 
4.64 
6.11 
6.69 
6.88 

2.66 
2.48 
2.87 
2.69 
2.47 

2.36 
2.48 
2.36 
2.19 
2.00 

1.13 
1.11 
1.08 
1.05 
1.07 

1.02 
1.16 
1.06 
1.01 
1.00 

1.32 
1.26 
1.11 
1.07 
1.00 

.98 
.93 
.88 
.93 
1.11 

1.66 
1.66 
1.88 
2.37 
4.67 

4.72 
3.96 
8.71 
3.09 
2.61 

4.47 
4.22 
3.97 
3.66 
3.40 

3.16 
2.83 
2.63 
2.44 
2.33 

3.35 
3.11 
3.04 
2.92 
2,76 

2.64 
2.62 
4.30 
6.07 
6.36 

2.72 

2 

2.66 

8 

2.73 

4 

4.00 

5 

6.49 

6 

6.77 

7 

6.66 

8 

6.8? 
6.O5 
6.4 

9             

10 

1  For  fnll  toTormatlon  regarding  the  two  gages  and  changes  in  conditions  of  flow,  see  U.  8.  Oeol. 
Survey  Water-Supply  Papers  109  and  167. 
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208  SURFACE  WATEB  SUPPLY,  1912,  PAET  I. 

Daily  gage  height,  in  feet,  of  SuBquehanna  River  at  Harriiburg,  Pa.,  for  IPif— Continued. 


Day. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dec 

11 

3.53 
3.70 
4.09 
4.10 
4.17 

4.00 
4.11 
4.03 
3.97 
4.06 

4.03 
4.12 
4.08 
4.08 
4.13^ 

4.13 
3.92 
3.72 
3.48 
3.30 
3.23 

2.42 
2.37 
2.37 
2.30 
2.29 

2.30 
2.30 
2.30 
2.34 
2.47 

2.76 
4.66 
5.66 
5.26 
5.36 

5.66 
8.50 
9.56 
7.43 

3.97 
3.92 
4.19 
5.05 
5.67 

10.20 
11.77 
10.34 
10.01 
10.30 

10.38 
10.07 
9.03 
7.97 
7.20 

7.05 
6.76 
6.76 
7.68 
11.41 
13.85 

7.79 
6.81 
6.12 
5.85 
5.96 

5.89 
6.37 
7.63 
8.26 
7.96 

7.83 

6.48 
5.76 
5.57 
5.17 

5.18 
4.95 
4.77 
4.54 
4.88 

5.85 
5.50 
5.97 
6.65 
5.99 

5.49 
5.75 
8.19 
8.49 
7.01 

6.02 
5.20 
4.68 
4.23 
3.91 

3.68 
3.35 
3.10 
2.97 
2.83 
2.68 

1.88 
1.81 
1.73 
1.64 
1.60 

1.58 
1.74 
2.32 
2.36 
2.03 

2.04 
1.84 
1.63 
1.61 
1.57 

1.43 
1.36 
1.32 
1.25 
1.23 

LOl 
.99 

1.13 
.99 

.98 

1.03 
1.15 
1.40 
1.52 
1.46 

1.73 
2.15 
2.50 
2.50 
1.96 

2.04 
2.21 
1.88 
1.63 
1.52 
1.87 

1.43 
2.42 
2.10 
1.88 
1.86 

1.78 
1.56 
1.60 
1.36 
1.38 

1.77 
1.93 
1.76 
1.73 
1.74 

1.65 
1.60 
1.63 
1.54 
1.53 
1.71 

2.20 
2.06 
1.86 
1.71 
1.69 

1.74 
1.77 
1.69 
1.72 
2.42 

2.29 
2.18 
2.10 
2.21 
4.74 

8.96 
7.86 
6.41 
5.64 
4.97 

2.26 
2.31 
2.33 
2.50 
2.55 

2.85 
2.31 
2.14 
2.11 
2.04 

1.98 
1.94 
2.04 
2.04 
2.35 

8.59 
8.93 
5.08 
4.57 
4.07 
8.67 

6.25 
5.45 
4.84 
4.42 
4.12 

8.87 
8.60 
8.46 
3.28 
a.  12 

2.98 
2.87 
2.77 
2.69 
2.70 

2.89 
2.82 
2.81 
2.80 
2.81 

4.78 

12 

4.20 

13 

3.64 

14 ,. 

3.21 

15 

3.44 

18 

3.04 

17 

2.92 

18 

2.92 

19 

2.94 

20 

3.20 

21 

3.41 

22 

3.46 

23 

3.  AS 

24 

3.38 

25 

3.09 

26 

2.82 

27 

2.74 

28 

2.70 

29 

2.66 

30 

2.72 

31.            

2.97 

Note.— Relation  of  gage  height  to  discharge  affected  by  ioe  Jan.  9  to  Feb.  26. 
Daily  discharge,  in  second-feet,  of  Susquehanna  River  at  Harrisburg,  Pa,,  for  1912. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1.. 
2.. 
3.. 
4.. 

5.. 

6.. 

7.. 
8., 
9.. 
10.. 

11.. 
12.. 
13.. 
14.. 
16., 

16. 
17. 
18, 
19 
20 

21 
22. 
23 
24 
25 

26. 
27, 
28 
29 
30 
31 


42,600 
37,800 
37,300 
32,200 
30,100 

23,000 
21,800 
18,500 


1 

1 

1 

1 

1 

1 

1 

116,000 
137,000 
94,800 

1            1 

)             1 

68,600 
51,500 
44,100 
36,600 
29,000 

23,900 
23,000 
21,300 
24,900 
31,300 

36,200 
35,500 
39,400 
52,600 
62,900 

150,000 

186,000 

153,000 

,  146,000 

I  152,000 

154,000 
147,000 
126,000 
105,000 
90,400 

87,600 
82,100 
82,100 
99,600 
177,000 
238,000 


204,000 
178,000 
206,000 
246,000 
181,000 

132,000 
108,000 
114,000 
126,000 
123,000 


81,200 
114,000 
92,300 
73,300 
61,500 

51,200 
46,300 
53,600 
63,200 
66,500 


102,000    66,000 
83,000j    60,000 


70,700 
66,000 
67,900 

66,700 
75,100 
96,600 
111,000 
105,000 

92,900 

77,000 
64,400 
61,200 
54,500 

54,700 
61,000 
48,300 
44,700 
50,000 


68,100 
80,100 
68,400 

59,800 
64,300 
110,000 
115,000 
86,800 

69,000 
56,500 
46,900 
40,000 
85,300 

32,000 
27,500 
24,200 
22,700 
21,300 
19,800 


18,700 
17,900 
21,700 
19,900 
17,800 

16,800 
17,900 
16,800 
15,300 
13,700 

12,700 
12,100 
11,400 
10,700 
10,400 

10,200 
11,500 
16,500 
16,800 
13,900 

14,000 
12,300 
10,600 
9,690 
10,100 

9,110 
8,630 
8,360 
7,930 
7,810 


7,210 
7090 
6,920 
6,760 
6,870 

6,590 
7,390 
6,810 
6,530 
6,480 

6,530 
6,420 
7,830 
6,420 
6,370 

6,640 
7,330 
8,900 
9,760 
9,830 

11,400 
15,000 
18,100 
18,100 
13,800 

14,000 
15,500 
12,700 
10,600 
9,760 
8,700 


8,860 
7,930 
7,090 
6,870 
6,480 

6,370 
6,090 
5,830 
6,090 
7,090 

9,110 
17,400 
14,600 
12,700 
12,500 

11,400 
10,100 
0,610 
8,630 
8,770 

11,800 
13,100 
11,700 
11,400 
11,500 

10,800 
10,400 
10,600 
9,920 
9,840 
11,300 


10,800 
10,800 
12,700 
16,900 
46,700 

47,500 
35,900 
32,400 
24,000 
19,100 

16,200 
14,200 
12,500 
11,300 
11,100 

11,500 
11,800 
11,100 
11,300 
17,400 

16,200 
15,200 
14,600 
15,500 
47,800 

125,000 
103,000 
75,800 
62,400 
51,300 


43,600 
89,800 
36,200 
81,600 
28,200 

24,900 
21,300 
10,300 
17,500 
16,600 

15,900 
16,400 
16,600 
18,100 
18,600 

16,700 
16,400 
14,900 
14,600 
14,000 

13,500 
13,200 
14,000 
14,000 
16,700 

30,800 
85,600 
53,100 
45,200 
37,600 
31,900 


27,500 
24,300 
23,500 
22,200 
20,600 

19,400 
19,200, 
41,000 
60,8001 
74,800, 

78,000 
69,200 
49,400 

42,900 
38,300, 


20,200 
19,500 
20,300 
36,600 
69,800 

64,600 
62,700 
66,300 
60,500 
58,800 

48,400 
39,500 
81,500 
25,600 
28,700 


84,800'  23,500 
31,700  22,200 
29,000  22,200 
26,500  22,400 
24,400  25,400 

22,800  28,300 


21,700 
20,700 
19,900 
20,000 

21,900 
21,200 
21,100 
21,000 
21,100 


29,000 
31,600 
27,900 
24,000 

21,200 
20,400 
20,000 
19,000 
20,200 
22,700 


NoTK.— Daily  discharge  determined  from  a  well-defined  rating  carve. 
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M(mM§  dMiarge  f^  Suaqiukanna  River  <U  Harmbwrg^  Pa,  ^  far  191t, 
[Drainage  area,  24,000  aqnare  miles.] 


Month. 


Dlachaziso  in  eeoond-feet. 


Maximnm. 


^Ininmm, 


Mean. 


Per 

square 


Runoff 
(depth  In 
incbeson 
drainage 
ana). 


Aooo* 


Juaaary 

Felmiary 

Mareh 

^::::::::::: 

lone 

July 

August , 

September 

October 

November 

December 

The  year.. 


137,000 
238,000 
246,000 
115,000 
21,700 
18,100 
17,400 
125,000 
63,100 
74,800 
00,500 


21,300 
44,700 
10,800 
7,810 
0,370 
5,830 
10,800 
13,200 
10,200 
19,500 


20,800 
25,600 
88,900 
102,000 
00,500 
13,400 
9,380 
9,850 
30,400 
24,100 
32,100 
33,300 


a807 

1.07 

3.70 

4.25 

2.52 

.558 

.391 

.410 

L27 

1.00 

1.34 

1.39 


LOO 

1.15 

4.27 

4.74 

2.90 

.02 

.45 

.47 

1.42 

1.15 

1.50 

1.00 


C. 
C. 
A. 
A. 
A. 
B. 
B. 
B. 
A. 
A. 
A. 
A. 


246,000 


5,830 


37,500 


1.56 


21.27 


NoTB.— DlMdiane  Jan.  9  to  Feb.  26  estimated  by  oomparlsoa  with  the  flow  at  other  stations  ta  the  Bus- 

Jtwhanna  River  basin.    Mean  disoharge  Jan.  9^1  estunated  17,500  aecond-teet.   Mean  discharge  Feb. 
-26  estimated  15,200  seooDd-feet.  Monthly  disoharge  changed  slightly  to  conform  with  survey  publioa- 
tion  rules. 

CHENANGO  BIVEB  NEAR  CHENANGO  FORKS,  N.  T. 

Location.— Two  miles  by  roadj>elow  Chenango  Forks  post  office,  1.5  miles  below  the 
mouth  of  Tioughnioga  River  (coming  in  from  the  right)  above  the  mouth  of  river 
at  Binghamton. 

Recoxds  available. — ^November  11  to  December  31, 1912. 

Draina^  area. — 1,420  square  miles. 

Gage. — Inclined  staff  gage  on  the  left  bank. 

ChaiineL— One  channel  at  all  stages;  bed  of  stream  small  cobble  filled  in  with  sand 
and  gravel,  not  liable  to  shift;  current  uniform  across  the  entire  section. 

Diachars^e  measurements. — ^Low-water  measurements  made  by  wading  near  the 


Winter  flow. — Gage  heights  somewhat  affected  by  ice  during  ordinary  winters. 
Accura^. — Conditions  good  for  meter  measurements.    Small  diurnal  fluctuation  in 
gage  height  at  low  water. 

Daily  gage  height,  in  feet,  and  dieeharae,  in  $eoond-feet,  of  Chenango  River  near  Chenango 

Forte,  N.  Y,,forl91t, 

(Erflftos  XngrahASii  Obserrer.] 


Day. 

November. 

December. 

Day. 

November. 

December. 

laSS^ 

Dll- 
claige. 

SS^ 

Dll- 
ohMse. 

he^t. 

Db. 
charge. 

be£El 

Db. 
charge. 

1 

4.0 
4.1 
7.2 
7.3 
6.8 

7.0 
7.0 
6.0 
5.0 
4.46 

4.26 

4.1 

4.0 

3.4 

4.0 

1,780 
1,940 
9,100 
9,400 
6,670 

8,600 
8,600 
6,800 
8,650 
^620 

2,180 
1,940 
1,780 
960 
1,780 

16 

4.3 

4.25 

4.0 

4.0 

4.0 

4.0 
4.0 
4.0 
8.6 
8.76 

4.0 
4.0 
4.0 
4.0 
4.0 

2,270 
2,180 
1^780 
1,780 
i;780 

1,780 
1,780 
1780 
1080 
1,400 

1,780 
1,780 
1  780 
1  780 
1,780 

8.6 
8.6 
8.4 
4.8 
6.0 

6.2 

4.9 

4.16 

4.0 

4.06 

8.05 
4.0 
3.86 
3.85 
3.95 
4.8 

1,080 
l!080 

2 

17 

3 

18 

960 

4 

19 

2,270 
8,660 

8.960 

6 

20 

6 

21 

7 

22 

3350 
2,020 
r,780 
1,860 

1.700 

s 

23 

9               

24 

10.  

26 

11 

6.2 

4.  OS 
4.1 
4.26 
4.16 

8,960 
1880 
1940 
2,180 
2,020 

26 

12 

27 

1  780 
1,640 
l!640 

13 

28 

14 

29 

15 

30 

1,700 

31 

3,160 

No>n.-~Daihr  diBchafga  detennhml  from  a  weD-deflned  ratingotmre 
1913  anl  1914. 

29761**— W8P  321—14 — -14 


based  CD  measoremeuts  made  during 
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Monthly  dMiarge  of  Chenango  River  near  Chenango  ForhSy  JV.  F,,/or  1912, 
pralnage  area,  1,430  square  miles.] 


Discharge  in  eeoond-ieet 

B,xm<ai 
(dopth  In 
incfieton 
drainage 
(ana. 

Month. 

MaximTT*"- 

MfplmniTi- 

Mean. 

Per 
square 
mile. 

Aoeo- 
lacy. 

November  1 1-30 

3,900 
8,500 

1,080 
900 

1,990 
3,310 

1.35 
3.36 

l.OO 
3.61 

B. 

I>fioember. 

B. 

CHENANGO   EIVBR   AT   BINOHAMTON,    N.   T. 

Location.— At  the  Court  Street  Bridge,  Binghamton,  N.  Y.,  300  feet  below  Noyes 
dam,  about  2,500  feet  above  the  junction  with  the  Susquehanna,  and  14  miles 
below  the  mouth  of  Tioughnioga  River,  coming  in  from  the  right. 

Becorda  available.— July  31, 1901,  to  December  31, 1911,  and  five  dischaige  measure- 
ments during  1912.  Data  also  in  annual  reports  of  New  York  State  engineer  and 
surveyor. 

Drainage  area.— 1,530  square  miles. 

Oage. — Standard  chain,  fastened  to  the  upstream  side  of  the  bridge;  datum 
unchanged. 

Channel. — ^Bed  of  river  composed  of  cobble  and  gravel;  fairly  permanent.  Very 
little  vegetation  at  the  bridge  except  at  the  sides. 

Diacharge   measurements.— Made  from  the  bridge. 

^(Hnter  flow. — ^As  a  rule  not  greatly  affected  by  the  presence  of  ice,  although  at  times 
ice  jams  form  on  the  control  point  below  the  gage. 

Diversion. — In  estimating  the  run-off  of  the  Chenango  Biver  basin  the  area  directly 
tributary  to  the  storage  reservoirs  from  which  water  is  diverted  to  supply  the  Erie 
Canal  is  deducted  from  the  total  natural  drainage  area.  The  divenLon  area  of 
six  reeervoiiB  at  the  head  of  Chenango  River,  whose  outflow  is  turned  into  the  river 
canal  through  Limestone  Creek,  is  30  square  miles.  The  divendon  area  of  De 
Ruyter  Reservoir  at  the  head  of  Tioughnioga  River,  whose  outflow  is  turned  into 
Limestone  Creek,  is  18  square  miles.  These  two  drainage  areas  have  been  sub- 
tracted from  the  natural  drainage  area  of  1,580  square  miles,  giving  an  effective 
area  of  1,532  square  miles.  This  estimate  is  approximate,  as  no  allowance  has 
been  made  for  direct  inflow  to  the  feeder  channels  from  additional  areas  nor  for 
waste  into  the  original  stream.  The  gross  area,  from  which  more  or  lees  run-off 
is  diverted,  is  about  105  square  miles. 

Accuracy. — Relation  between  gage  height  and  discharge  at  times  affected  by  back- 
water from  Susquehanna  River  (at  high  stage)  and  ice  jams  on  control  point.  At 
ordinary  stages  a  slight  riflle  a  short  distance  downstream  from  the  bridge  cuts  off 
backwater  from  the  Susquehanna. 

Discharge  measurements  of  Chenango  River  at  BinghamUmf  N,  F!,  in  191i, 


Date. 


Hydrographer. 


Gfisa 


Dii. 
obain. 


Feb.  31a 

Mar.  17» 

30 

Apr.    5 

6 


C.  8.  De  QolTer 

C.C.  Covert 

do 

Frank  Weber... 
....do 


FieeL 
«.31 
1&S8 
14.40 
11.04 
1Z67 


Sec-feeL 
1,350 
U,S0O 
lfi,800 
8,380 
13,300 


a  Open-water  measurements  with  some  ioe  at  control. 

h  Pronounced  backwater  eOect  from  high  water  In  Sufl<|QBbanna. 
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CHEMUNO  BIVEB  AT  CHEMUNO,    N.   T 

Location.— About  midway  between  Chemung,  N.  Y.,  and  Willawana,  Pa.»  about 
half  a  mile  upstream  from  the  State  line,  and  about  10  milee  above  the  junction 
with  the  Susquehanna. 

Records  available.--September  7, 1903,  to  December  31, 1912.  Data  also  in  annual 
reports  of  New  York  State  engineer  and  surveyor. 

Drainage  area. — 2,440  square  miles. 

Oage.-7-Tape  and  weight,  read  twice  daily;  located  at  different  points,  as  follows: 
September  7, 1903,  to  April  19, 1911,  on  the  suspension  bridge;  April  20,  1911,  to 
February  18,  1912,  temporarily  located  about  250  feet  upstream  from  the  bridge 
while  the  bridge  was  being  replaced;  February  19  to  December  31, 1912,  gage  on 
the  new  two-span  steel  truss  bridge,  on  the  site  of  the  old  bridge;  datum  same  for 
all  locations  of  the  gage. 

Channel. — Right  bank  high,  clear,  and  not  subject  to  overflow;  left  bank  of  medium 
height,  wooded,  and  overflowed  at  times  of  high  water.  Bed  of  river  composed 
of  sand  and  gravel;  clear  and  &irly  permanent. 

Dischfiurge  measurements. — ^Made  from  the  bridge. 

Winter  flow.— Affected  by  backwater  caused  by  needle  ice. 

Artificial  control. — Largest  water-power  development  on  the  river  is  at  Elmira,  N .  Y. 
No  dams  on  the  river  between  Elmira  and  the  mouth  of  the  Chemung. 

Accuracy. — Conditions  for  accurate  determinations  of  discharge  during  the  open 
period  only  &ir.  Determination  of  dischaige  during  the  winter  months  liable  to 
be  considerably  in  error  as  a  result  of  backwater  caused  by  needle  ice. 

Discharge  meastiremenU  of  Chemung  River  at  Chemung,  N.  Y.,  in  1912. 


Date. 

Hydiogiapher. 

A. 

Dis- 
charge. 

Date. 

HydPogxapher. 

&x. 

Di8- 

oharge. 

Feb    19a 

C.  S.  ]>e  Oolyer 

Feet, 
3.08 
12.03 
10.51 
4.36 

862 

25,600 

18,000 

2;  480 

Apr.    3 
July  206 

Fiank  Weber 

FeeL 
9.84 
8.12 
2.07 

Sec-fetL 
18,100 

282 

liar    16 

do 

18 

do 

do 

25 

G.  H.  Onfl^Jd   

«  Measurement  under  complete  k»  ooTer.  ^  Measurement  by  wading  600  feet  below  gage. 

NoTX.— All  measurements,  except  that  of  Feb.  19,  referred  to  gage  on  new  bridge. 

Daily  gage  height,  in  feet,  of  Chemung  River  at  Chemung,  N,  Y.,for  1912. 
ID.  L.  Orcutt,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1      

3.23 
3.23 
3. 11 
3.01 

4.2 
8.76 
3.45 
3.36 
3.25 

8.00 

3.00 

8.10 

4.6 

6.0 

4.2 
3.9 
3.7 
3.4 
3.9 

11.1 
11.6 
11.1 
8.0 
7.4 

10.2 
9.0 
9.8 
7.6 
6.7 

6.1 
6.6 
6.8 
6.3 
6.0 

7.8 
6.4 
6.4 
4.8 
4.4 

4.3 
4.6 
4.7 
6.4 
6.1 

4.7 
4.2 
4.6 
4.7 
4.2 

3.75 

3.35 

4.0 

4.3 

8.60 

3.30 
3.10 
3.00 
2.90 
2.75 

2.60 
2.60 
2.66 
X50 
2.49 

2.09 
2.02 
2.00 
1.96 
2.10 

2.06 
2.02 
2.03 
2.00 
1.92 

2.20 
Z40 
2.48 
2.40 
2.25 

1.93 
1.91 
1.96 
1.93 
2.06 

2.03 
1.97 
1.96 
2.03 
2.03 

1.95 
2.03 
2.11 
2.19 
2.09 

2.23 
4.6 
6.1 
4.4 

3.66 

3.60 
3.45 
3.16 
2.90 
2.76 

2.65 
2.70 
2.60 
2.46 
2.35 

4.6 

4.6 

4.2 

3.86 

3.60 

8.40 
3.25 
3.10 
2.96 
2.95 

3.45 
3.76 
3.40 
3.16 
3.00 

3.00 
3.05 
2.96 
2.85 
2.86 

2.75 

2.75 

6.9 

6.8 

5.1 

4.6 
4.3 
4.0 
4.0 
3.95 

3.30 

2 

3.36 

3        

6.3 

4 

6.9 

5 

5.1 

6      

6.6 

7                

6.3 

8       

5.2 

9            

4.6 

10 

4.1 

11 

4.1 

12       

3.76 

13 

3.35 

14 

3.15 

15 



8.30 
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DaUy  gage  height^  in  feet,  of  Chemung  River  at  Chemung,  N.  Y.^for  i9^f— Contmued. 


Dmy. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nor. 

Dee. 

16 

12.7 
0.4 

10.2 
0.4 
0.7 

7.2 
5.8 
5.2 
4.0 
4.4 

4.0 
8.06 
5.0 
11.8 
14.0 
10.0 

6.7 
6.3 
6.7 
5.6 
5.1 

4.7 
4.6 
4.7 
4.0 
4.6 

4.4 

4.1 
4.0 
4.0 
9.1 

4.1 
9.6 
7.1 
6l8 
5.1 

4.7 
4.4 
4.4 

4.0 
3.70 

8.60 

3.30 

8.20 

8.15 

4.0 

4.4 

2.41 
2L45 
2.41 
2.86 
2.33 

2.28 
2L2S 
ZIO 
2L27 
2L19 

2L15 
2.11 
2.10 
2.07 
2L05 

2.22 
X2B 
2.24 
2L26 
2.12 

2L10 
2.12 
2.06 
1.95 
1.95 

1.96 
1.08 
2.00 
1.08 
1.93 
1.03 

2L00 
1.97 
1.99 
Z04 
2L05 

2L11 
2L16 
Z8S 
2.24 
2L21 

2.22 
2L81 
2.77 
2L65 
X26 
2L20 

8.10 
8.46 
3.20 
8.06 
8.00 

2L0O 

2.65 

2L80 

6.1 

8.4 

6.6 
5.6 
6.0 
4.5 
6.2 

2.80 
2.76 
2.70 
2L65 
2L65 

2L37 
2L55 
2L56 
2.75 
4.2 

4.6 

4.1 

3.70 

3.45 

3.31 

3.15 

8.75 
3.56 
8.46 
8.36 
3.25 

3.25 
8.16 
8.05 
3.05 
3.26 

8.46 
8.60 
3.60 
8.40 
8.30 

3.50 

17 

8.35 

18         ' 

3.25 

19 

3.55 

20.           

3.90 

21 

8.55 

22 

3.35 

23 

3.05 

24 

3.06 

25 

3.15 

25 

8.00 

27 

•.7 
6.2 
4.6 

3.00 

28 

2.85 

28 

2.70 

30 

2.90 

31 

3.30 

Note.— Relation  of  gage  height  to  discfaarae  affected  by  Joe  Jan.  5  to  Feb.  26, 1912L  There  may  have  been 
some  backwater  from  lee  Jams  during  Marcn,  1912.  On  Apr.  20, 1911,  the  gage  was  removed  from  the  old 
bridge  and  installed  on  the  bcmk  of  the  river  about  250  feet  above  the  brld^.  On  Feb.  19. 1912,  It  was 
plaoed  on  the  new  bridge  at  about  the  same  location  it  had  on  the  old  bridge.  All  gage  beignts  corrected 
so  as  to  be  comparable  with  those  taken  with  the  gage  in  its  original  position. 


Daily  discharge,  in  second-feet,  of  Chemung  River  at  Chemung,  N.  Y.,for  191 1-2 1. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Deo. 


1. 
2.. 
3.. 
4.. 
5.. 

6.. 
7.. 
8.. 
9.. 
10.. 

11.. 
12., 
13.. 
14. 
16. 

16. 
17. 
18. 
19. 
20., 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28.. 
29. 
30. 
31. 


1911. 


1- 
2. 
3. 
4. 
6. 

6. 
7. 
8. 
9. 
10., 


1912. 


2,000 
4,000 
11,400 
5,560 
2,800 

2,020 
1,960 
2,160 
1,500 
1,230 

1,110 
1,500 

5,aoo 

3,760 
14,300 

6,550 
3,170 
2,310 
1,950 
1,750 

1,500 

1,380 

1,270 

960 

860 

860 
815 
4,180 
6,300 
8,960 
2,470 


1,090 

1,090 

070 

870 


1,500 
1,560 
1,220 
960 
1,010 

860 
730 


4,630 
6,800 
1,270 
7,050 
7,060 

5,300 
2,630 
2,800 
2,160 
1,820 

1,880 
2,470 
5,550 
4,180 
2,310 

2,310 
4,180 
13,800 
7,840 
5,060 
4,180 

2,310 
1,680 
1,320 
1,220 
1,110 

860 

860 

960 

2,980 

8,760 


8,170 
2,470 
2,020 
1,830 
2,630 

0,600 
13,500 
11,100 
7,060 
7,840 

6,050 
4,840 
3,960 
3,360 
4,400 

3,760 
3,170 
2,630 
2,470 
4,620 

7,300 
6,500 
6,050 
5,060 
8,760 

2,800 
2,310 
2,020 
1,680 
1,500 


23,800 
25,500 
23,800 
11,800 
9,900 

20,000 
15,200 
18,400 
10,200 
7,840 


1,440 
2,800 
2,980 
2,030 
1,620 

1,380 

1,230 

960 

960 

860 

815 
770 
690 
630 
685 

560 
550 
550 
550 
1,110 

1,160 
770 
620 
560 
585 

560 
472 
400 
550 
310 
330 


11,100 
7,050 
4,620 
8,360 
2,630 

2,470 
2,980 
3,170 
4,620 
8,960 


315 
825 
888 
330 
865 

365 

2,020 

1,110 

815 

620 

490 

478 

2,800 

2,980 

1,030 

1,160 
860 
OOO 
550 
490 

412 
376 
315 
305 
275 

815 
255 
255 
220 
216 


1,680 
1,220 
2,020 
2,470 
1,500 

1,160 
960 
860 
770 
665 


192 

176 
180 
192 
176 

130 
136 
126 
122 
122 

126 
116 
102 
102 
96 

87 
99 
133 
136 
200 

206 
160 
122 
123 
112 

102 
102 
102 
96 
90 
78 


265 
280 
220 
204 
270 

260 
230 
235 
220 
188 


90 
106 

78 
78 
73 

90 
73 
93 
96 

78 

84 
78 
66 
53 
96 

78 
84 
84 
119 
90 

96 
75 
78 
71 
96 

108 

84 

108 

960 

2,470 

1,110 


192 
184 
204 
192 
245 

235 
208 
200 
235 
235 


OOO 
520 
412 
335 
285 

275 
365 
641 
533 
1,110 

1,560 

1,010 

770 

730 


055 

520 
460 


835 
315 
275 
260 
260 

275 


315 
815 


2,800 
8,960 
2,630 
1,560 

1,500 

1,320 

1,010 

770 

056 


860 
1,630 
2,800 
1,680 
1,320 

1,320 
1,380 
3,560 
2,020 
1,500 

1,440 
2,020 
1,750 
1,380 
1,110 

960 

860 

960 

1,6» 

1,500 

1,220 
1,060 
1,110 
1,220 
1,060 

910 
770 
730 
600 
665 
637 


2,800 
2,980 

yj& 

1,830 
1,500 

1,370 

1,110 

960 

816 

816 


655 

815 
815 
OOO 
830 

599 

830 

730 

1,110 

960 

815 
770 
815 
1,060 
910 

816 

770 

770 

1,380 

1,630 

1,270 

1,110 

1,010 

910 

960 

1,060 

960 

910 

1,060 

1,820 


860 
910 
815 
730 
730 

655 
665 

5,800 
5,550 
8,900 


1,160 

1,010 

910 

815 

655 

730 
666 
666 

730 
860 

1,630 
1,500 
2,030 
7,300 
4,400 

5,650 
6,050 
4,830 
3,360 
2,310 

1,820 
1,750 
1,830 
2,470 
1,880 

l,e20 
1,680 
2,310 
1,270 
1,110 
1,160 


1,100 
1,230 
6,800 
5,800 
3,900 

5,000 
6,800 
4,180 
2,980 
2,100 
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Daily  ditcharge,  in  aecondfeety  of  Chemung  River  at  Chemung,  N.  Y.,  for  191 1-li— Con. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


Joly. 


Aug. 


Sept. 


Oct. 


Nov. 


I>ec. 


11. 
12. 
13. 
14. 
15. 

1«. 
17. 

18. 
19. 

ao. 

21. 
22. 
23.. 
24. 
25. 

26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


7,840 
6,560 
2,960 


2,S10 
1,880 
1,620 
1,270 
1,880 

81,600 
16,800 
20,000 
16,800 
18,000 

9,300 
6,550 
4,180 
3,560 
2,630 

2,020 
1,960 
S,760 
27,000 
44,500 
19,200 


6,300 
6,060 
8,120 
6,800 
6,060 

7,840 
6,800 
6,300 
6,060 
3,960 

8,170 
2,800 
3,170 
8,560 
2,980 

2,630 
2,160 
2,020 
2,020 
15,600 


3,170 
2,310 
2,800 
3,170 
2,310 

2,160 
17,200 
9,000 
5,550 
8,960 

8,170 
2,630 
2,630 
2,020 
1,620 

1,880 
1,160 
1,060 
1,010 
2,020 


550 
620 
400 
484 

436 
460 
436 
400 


860 
345 
315 
855 
815 

205 
275 
270 
265 
245 


820 
430 
478 
430 
846 

830 
360 
840 
845 
280 

270 
280 
245 
200 
200 

200 
182 
220 
212 
192 
102 


200 
235 
275 
315 
265 


208 
216 
240 
245 

275 
396 
888 
840 
326 

330 
876 
660 
586 
845 
865 


620 
550 
460 
400 

270 

1,320 

1,060 

910 

860 

770 
685 

600 
3,960 
13,200 

7,300 
5,060 
3,760 
2,800 
4,180 


1,820 
1,680 
1,270 
1,010 
860 

600 
655 
620 
685 
685 

412 
520 

.  520 
656 

2,310 

2,980 
2,160 
1,690 
1,320 
1,170 
1,010 


2,960 
2,470 
2,020 
2,020 
1,050 

1,680 
1,440 
1,820 
1,220 
1,110 

1,110 

1,010 

910 

910 

1,110 

1,820 
1,380 
1,380 
1,270 
1,160 


2,160 
1,680 
1  220 
1,010 
1,160 

1,880 
1,220 
1,110 
1,440 
1,880 

1,440 

1,220 

910 

910 

1,010 

860 
860 
730 
620 
770 
1,160 


NoTB.— Dally  dJaoharge  determined  from  a  well-deflned  rating  curve.  Daily  discharge  for  1911  appears 
to  be  generally  low.  for  reasons  which  have  not  yet  been  determined.  It  may  be  that  ooostraction  work 
on  the  new  bridge  had  some  temporary  effect  on  the  relation  of  gage  height  to  discharge. 

Monthly  dUeharge  of  Chemung  River  at  Chemung ,  N.  Y.^for  191 1-1  g, 
[Drainage  area,  2,440  square  miles.] 


Run-off 
(depth  in 
inches  on 
drainage 
area). 

Month. 

Iflnfmnm 

Mean. 

Per 
square 
mile. 

Accu- 
racy, 

1911. 
JanuAry 

14,200 

815 

f'22 
1,390 

8,450 

Zoio 

^946 
724 
130 
224 
506 

1,350 
947 

2,120 

1.33 
.570 
1.41 
1.80 
.388 
.297 
.063 
.002 
.207 
.653 
.888 
.869 

1.63 
.50 

1.63 

2.11 
.45 
.33 
.06 
.11 
.23 
.64 
.43 

1.00 

C. 

FebniMy. ..... 

D. 

Mar«li..r 

13,800 
13500 
2,980 
2,980 
206 
2,470 
1,560 
8,560 

D. 

April 

1,600 
810 

216 
78 
52 
235 
627 
609 
665 

C. 

May.::;::::::;:::::;::::::  :::.;::::.:: 

C. 

June 

C. 

July 

C. 

Aupifft 

c 

Se^ember 

C. 

October 

C. 

November 

C. 

December 

c. 

The  year 

14,200 

62 

1,640 

.672 

9.11 

1912. 
Jftnnary 

700 

1,500 

8,150 

8,930 

8  830 

701 

272 

287 

2,200 

1300 

1,680 

2,090 

.287 

.615 

8.34 

8.66 

1.57 

.287 

.111 

.118 

.902 

.533 

.688 

.857 

.33 

.66 

8.85 

4.06 

1.81 

.32 

.13 

.14 

1.01 

.61 

.77 

.99 

D. 

Februarv 

D. 

M«uK»h      

44,500 
26,500 
17,200 
2,470 
478 
669 
13,200 
2,980 
6,800 
6,800 

860 
2,020 
1,010 
245 
188 
184 
270 
412 
666 
620 

C. 

Aprfl 

A. 

May.::::;;;;;::;;:. :::::.:::.::. :.:::.:. 

A. 

June.. 

A. 

July. 

A. 

August 

A. 

September 

A. 

October 

A. 

November 

A. 

December. 

A. 

The  veer 

44,500 

184 

2,640 

1.08 

14.70 

NoTB.— Discharge  Feb.  8  to  Mar.  10, 1911,  and  Jan.  5  to  Feb.  26, 1912,  estimated  from  climatologto  records 
andoomparisonwiththeflowatadjacentstations.  Mean  discharge  Feb.  8  to  28, 1911.  estimated  l,4808econd- 
feet.  Mean  discharge  Mar.  1  to  10. 19U,  esthnated  1,170  second-feet.  Mean  discharge  Jan.  4  to  31, 1912, 
estimated  660  seoona  feet.  Mean  discharge  Feb.  1  to  26, 1912,  estimated  1,000  second  feet.  Discharge  for 
1911  appears  to  be  low  (hrouitait  the  year.   No  deOnlte  reason  can  be  aasitiMd  for  this. 
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SUBFACB  WATEB  SUPPLY,  1912,  PABT  I. 


WEST   BRANCH  OP  SUSQUEHANNA   BIVEB   AT   WILLIAMSPOBT,  PA. 

Location.— At  the  Market  Street  Bridge  in  Williamsport,  2  miles  below  the  mouth 

of  Lycoming  Creek  and  about  2  miles  above  the  mouth  of  Loyalsock  Creek. 
Becords  available.— March  1,  1895,  to  December  31,  1912. 
Drainage  area. — 5,640  square  miles. 

Oage. — Standard  chain,  fastened  to  the  bridge  August  16,  1901;  datum  unchanged. 
Channel. — ^Permanent. 
Discharge  meaaorenxents. — ^Made  from  the  bridge  or  by  wading.    No  measurement 

has  been  made  since  1908. 
Artafldal  control. — There  is  a  dam  about  one-half  mile  above  the  station,  but  the 

operation  of  this  dam  probably  has  no  e£fect  on  the  daily  gage  height. 
Winter  flow. — A£fected  by  ice. 
Accuracy. — Conditions  of  flow  at  this  point  are  constant,  and  a  good  discharge  rating 

curve  has  been  developed. 
Cooperation. — Complete  data  for  1912  furnished  by  the  Water  Supply  Commission 

of  Pennsylvania. 

Daily  gage  heighty  infeety  of  West  Branch  of  Susquehanna  River  at  Williamspori,  Pa., 

for  1912. 


[H.  L 

Guise,  observer.] 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept, 

Oct. 

Nov. 

Dec. 

1 

5.2 
6.0 
4.9 
4.6 
4.4 

3.9 
3.9 
3.9 
3.7 
3.6 

3.6 
3.6 
3.4 
3.3 
3.3 

3.3 
3.3 
3.3 
3.3 
3.9 

3.9 
3.9 
8.9 
3.9 
4.0 

4.2 

4.2 
4.2 
4.4 
4.5 
4.1 

3.7 
3.6 
3.4 
3.4 
3.3 

3.2 
3.3 
3.2 
3.2 
3.1 

3.1 
3.1 
3.1 
3.1 
3.0 

3.0 
3.0 
2.9 
2.9 
3.2 

3.4 
3.5 
3.5 
3.2 
3.0 

3.7 
4.9 
5.5 
7.9 

7.9 
7.6 
6.9 
5.6 
6.1 

4.8 
4.1 
3.8 
3.7 
8.9 

4.9 
4.9 
5.6 
5.8 
6.6 

13.96 
10.4 
9.7 
9.1 
8.4 

8.3 
10.0 
9.8 
9.4 
9.p 

8.2 
7.4 
6.8 
8.2 
9.8 
16.0 

14.3 
11.9 
17.4 
14.7 
10.1 

9.1 
8.0 
7.6 
8.4 
7.8 

7.1 
6.7 
6.6 
6.0 
6.3 

6.6 
6.4 
6.2 
6.2 
6.0 

5.0 
4.8 
4.6 
4.2 
3.9 

3.9 
3.9 
3.7 
3.8 
4.2 

8.95 
7.8 
6.96 
6.9 
6.45 

6.26 

6.2 

6.66 

6.7 

6.75 

6.36 
6.9 
4.95 
5.4 
6.26 

4.96 
6.4 
10.96 
10.3 
7.16 

5.85 

6.0 

4.86 

4.6 

4.1 

3.9 
3.6 
3.5 
3.4 
3.2 
3.1 

3.1 
3.0 
2.9 
2.7 
2.3 

1.9 
1.8 
1.8 
1.6 
1.4 

1.3 
1.2 
1.1 
1.1 
1.0 

.9 
1.1 
1.4 
1.2 

.9 

.8 
.6 
.4 
.3 
.3 

.2 
.2 
.2 

.2 
.0 

0.1 
.1 
.1 
.1 
.1 

.2 
.3 
.2 
.2 
.0 

.1 
.1 
.6 
.4 
.8 

.2 
.2 
.3 
.6 
.3 

.5 
.9 
1.2 
1.3 
1.4 

1.7 
1.6 
1.2 
1.0 
.6 
.7 

0.6 
.4 
.4 
.3 
.3 

.2 
.3 
.3 
.8 
1.3 

1.8 
2.6 
2.0 
1.4 
1.0 

.8 

.7 

1.1 

1.3 

1.3 

1.2 
1.0 
1.0 
.9 
1.0 

1.2 
1.1 
1.0 
1.1 

.8 
.8 

1.0 
1.6 
1.9 
4.8 
7.0 

6.3 
4.3 
4.1 
3.8 
3.6 

3.3 
3.1 
2.8 
2.6 
2.4 

2.4 
2.2 
2.3 
2.2 
1.9 

1.9 
1.9 
1.8 
2.7 
6.6 

U 

5.1 
5.3 
5.4 

5.3 
6.0 
4.8 
3.0 
2.8 

2.6 
2.3 
2.2 
2.0 
1.7 

1.8 
1.7 
2.1 
2.3 
2.3 

2.2 
2.0 
1.7 

1.7 
1.6 

1.6 
1.6 
1.6 
1.7 
2.0 

2.2 
5.0 
6.8 
6.2 
4.9 
4.6 

4.35 
2.7 
2.55 
2.2 
1.95 

1.85 
2.0 
2.95 
3.6 
4.85 

5.36 
4.6 
4.05 
4.4 
4.16 

3.86 
8.7 
3.65 
8.3 
3.26 

3.16 
3.2 
3.05 
2.9 
2.76 

2.85 

2.7 

2.66 

2.6 

2.45 

2.65 

2 

2.6 

3 

2.45 

4 

8.4 

5 

a.  55 

6 

4.06 

7 

4.4 

8 

3.95 

9 

3.6 

10 

3.25 

11 

8.05 

12 

2.9 

13 

2.75 

u 

2.6 

15 

2.45 

16 

2.35 

17 

2.4 

18 

2.25 

19 

2.5 

20 

2.65 

21 

2.45 

22 

2.5 

23 

2.35 

24 

2.3 

25 

2.25 

26 

2.25 

27 

2.2 

28 

2.15 

29 

2.0 

30 

1.95 

31 

2.1 

NoTB.— Relation  of  gage  height  to  discharge  affected  by  ice  Jan.  5  to  Feb.  26. 
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Daily  dMnarge^  %n  uctynd-fe€t,  of  West  Branch  of  Susquehanna  River  at  WiUiamsport^ 

Pa.  Jar  1912. 

[H.  L.  Oufse,  obserrer.] 


Day. 


Jan. 


Feb. 


ICar. 


Apr. 


May. 


Jane. 


July, 


Aag. 


8«pt. 


Oct. 


Nov. 


Deo. 


1.. 
2., 
3.. 
4.. 
6.. 

6.. 
7.. 
8.. 
9.. 
10.. 

11., 
12.. 
13.. 
14.. 
15.. 

16.. 
17.. 


14,600 
13,600 
13,300 
11,900 


400103, 


19.. 
30.. 


31.. 
33.. 
33.. 
34.. 
35.. 

36.. 

27.. 
28.. 
29.. 
30.. 
31.. 


13,200 
15,800 
37,500 


27,500 
25,900 
22,400 
15,800 
14,000 

12,800 
10,000 
9,030 
8,710 
9,360 

13,200 
13,300 
16,300 
17,300 
15,800 

68.600 
41,600 
37,400 
34,000 
30.300 

30,600 
39,300 
38,000 
35.700 
33,600 

39,100 
34,900 
31,900 
29.100 
38,000 
88.400. 


71,800 
51,600 
103,000 
75,600 
39,800 

34,000 
38,000 
35,400 
30,300 
37,000 

33,400 
16,700 
15,800 
13,600 
14,900 

16,300 
15,400 
14,500 
14,500 
13,600 

13,600 
13,800 
11,500 
10,400 
9,360 

9,360 
9,360 
8,710 
9,030 
10,400 


33,300 
37,000 
33,600 
17,600 
15,600 

14,700 
14,500 
16,500 
31,400 
31,600 

19.700 
17,600 
13.400 
15,400 
14,700 

18,400 
15,400 
45,100 
41.000 
33.600 

17,400 
18,600 
13,000 
11,500 
10,000 

9,360 
8,400 
8,090 
7,780 
7,170 
6,870 


6,870 
6,680 
6,300 
5,760 
4,730 

3,740 
8,500 
3,500 
8,0£0 
3,620 

2.410 
3.210 
3.010 
3,010 
1,830 

1,630 
3,010 
3.630 
2,210 
1,630 

1,440 
030 
775 
630 
630 

495 
495 
495 
495 
250 


370 
870 
370 
870 
370 

405 
630 
495 
406 
350 

870 

370 

1,090 

rib 

630 

495 
495 
630 
930 
630 

930 
1.630 
3.310 
3.410 
3.630 

8.270 
2.820 
2.210 
1.820 
1.090 
1.260 


1.090 
775 
775 
630 
630 

495 
630 
630 
630 
3,410 

3,500 
6,230 
3,980 
2,620 
1,820 

1,440 
1,260 
2,010 
2,410 
2,410 

2,210 
1,820 
1,820 
1,630 
1,820 

2,210 
2,010 
1,820 
2,0i0 
1,440 
1,440 


1,820 
8,050 
8,740 
12,800 
22,900 

19,500 
10,800 
10,000 
9,0£0 
8,090 

7,470 
6,870 
6,020 
5,2.?0 
4,970 

4,970 
4,470 
4,720 
4,470 
8,740 

8,740 
8,740 
3,500 
6,750 
16,200 

19,500 
20,900 
14,000 
14,900 
15,400 


14,900 
13,600 
12,800 
6,580 
6,020 

5,2.'tt 
4,720 
4,470 
8,980 
3,270 

3,500 
3,270 
4,230 
4,720 
4,720 

4,470 
3,980 
3,270 
3,270 
3,0£0 

3,0£0 

8,oj:o 

2,8:0 
8,270 
3,980 

4,470 
13,600 
17,200 
19,000 
13,200 
11,900 


11,000 
6,750 
5,360 
4.470 
3.860 

3,620 
3,980 
6,440 
8,400 
13,000 

15.100 
11,500 
9.860 
11,200 
10,200 

9,200 
8,710 
8,240 
7,470 
7,320 

7,020 
7,170 
6,720 
6,300 
5,880 

6,160 
6,750 
6,620 
6,490 
6,100 


6,620 
6,490 
5,100 
7,780 
8,240 

9,860 
11,200 
9,630 
8,400 
7,330 

6,730 
6,300 
6,880 
6,490 
5,100 

4,840 
4,970 
4,600 
5,330 
5,630 

6,100 
5,330 
4,840 
4,730 
4,600 

4,600 
4,470 
4,340 
3,980 
8,860 
4,330 


NoTB.— Daily  dlaobarse  determined  from  a  well-defined  rating  curve. 

Monthly  disduarge  of  West  Branch  of  Susquehanna  River  at  Williamsportj  Pa.  ^  for  191t, 
(Drainage  area,  5,640 square  miles.] 


Discharge  in  second-fbet. 

Run-off 
(depth  in 
inches  on 
drainage 
area). 

Month. 

Iflnlmtifn, 

Mean. 

Per 

square 
mile. 

January 

14.500 

37.500 

88.400 

103.000 

45,100 

6,870 

3,370 

5,330 

32.900 

19.000 

15.100 

11,200 

6.160 

6.240 

27,400 

36.000 

17,300 

3.460 

1,060 

1,790 

9«080 

6,760 

7,530 

5.910 

1.09 
.939 
4.86 
4.43 
3.07 
.436 
.188 
.817 
1.61 
1.30 
1.34 
1.05 

1.36 

February 

1.00 

Vftrch 

8,710 

8,710 

6^870 

250 

350 

496 

1,830 

2,830 

8,620 

3.860 

6.60 

AprU 

4.04 

tSj, 

3.54 

l\Va»    .a .    r    ,    r  . .  -   - 

.49 

July 

.33 

August 

.37 

SeDtesnber 

1.80 

oSu^^^:.........:.:.:...........:....\.:.\. 

1.38 

November 

1.50 

Pfoember 

1.31 

Tl>4»  yflar 

103.000 

250 

9.650 

1.71 

33.31 

Nois.— Discharge  Jan.  5  to  Feb.  36  estimated  by  comparison  with  other  stations  in  the  Susquehanna 
River  basin  and  climatoJogic  records:  Jan.  5-31, 5,100  seoond-fAt:  Feb.  1-36, 3,700  second-feet.  Monthly 
diadttiv^  changed  aU^tly  to  conform  with  survey  computation  rules. 
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SUBPACB  WATEE  SUPPLY,  1912,  PABT  I. 


JUNIATA  BIVEE   AT   NEWPORT^   PA. 

Looatioii.— At  the  ateel  highway  bridge,  about  800  feet  east  of  Uie  public  equare  at 
Newport,  1  mile  below  the  mouth  of  BufEalo  Greek  and  about  12  miles  above  the 
mouth  of  the  river. 

Beoorda  available.— March  21, 1899,  to  July  15, 1906;  January  6, 1907,  to  Decem- 
ber 81,  1912. 

Drainage  area. — 3,480  square  miles. 

Gage.— Chain,  attached  to  the  bridge;  datum  unchanged. 

DiBcharge  xneaaurementa. — ^Made  from  the  bridge. 

Winter  flow. — ^Affected  by  ice. 

Channel. — Conditions  of  flow  liable  to  change  from  year  to  year. 

Accuracy. — A  good  discharge  rating  curve  has  been  developed  for  high  and  medium 
stages;  low  stage  fair. 

Cooperation. — Now  maintained  by  Pennsylvania  State  Water  Supply  Commission, 
which  furnished  complete  data  for  1912. 

Daily  gage  height  ^  in  feet  ^  of  Juniata  River  at  Newport  ^  Pa.,  for  191 1. 
\A.  B.  Bortd,  obseryer.) 


Day. 


Jan.     Feb.     Mar.     Apr.     May.    June.    July.    Aug.    Sept.     Oct.     Nov.    Dec 


1. 
2. 

3. 

4. 
6. 

6. 
7. 
8. 
0. 
10. 

11. 
12. 
13. 
14. 
16. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
81. 


5.30 
5.40 
5.25 
4.85 
4.45 

4.25 
3.80 
3.35 
3.70 
5.05 

5.50 
6.05 
6.15 
6.20 
5.65 

5.70 
5.90 
5.75 
5.70 
5.68 

5.70 
5.70 
5.60 
5.70 
6.60 

5.70 
5.55 
5.40 
5.20 
4.92 
4.88 


4.80 
4.73 
4.67 
4.65 
4.58 

4.37 
4.43 
4.35 
4.27 
4.35 

4.35 
4.23 
4.15 
4.17 
4.19 

4.13 
4.15 
4.17 
4.17 
4.35 

4.85 
6.75 
6.55 
6.70 
6.50 

6.78 
11.60 
10.10 

7.05 


5.76 
5.06 
4.50 
4.38 
4.05 

4.05 
3.88 
4.02 
4.65 
4.95 

4.50 
4.35 
4.75 
4.82 
8.00 

13.60 
9.65 
7.85 
7.45 
7.30 

8.25 
8.60 
9.90 
8.10 
8.60 

8.70 
8.25 
9.15 
10.40 
12.10 
10.00 


8.60 
7.65 
8.60 
8.06 
7.00 

6.40 
5.90 
5.65 
5.55 
5.36 

5.00 
4.80 
4.70 
4.60 
4.65 

5.00 
4.80 
5.85 
8.20 
7.60 

6.45 
5.85 
5.56 
6.65 
6.40 

5.40 
5.55 
5.70 
5.70 
6.50 


7.25 
6.60 
6.05 
5.65 
6.60 

4.98 
5.02 
6.36 
7.50 
6.80 

5.95 
5.55 
9.90 
10.90 
8.05 

6.70 

10.25 

10.60 

8.25 

7.10 

6.20 
6.65 
6.22 
4.92 
4.82 

4.60 
4.32 
4.40 
4.20 
4.30 
4.20 


4.10 
4.00 
4.00 
4.00 
4.06 

3.72 
3.60 
3.60 
3.60 
3.60 

3.40 
8.35 
8.30 
3.30 
3.38 

3.42 
3.76 
6.80 
5.25 
4.56 

4.05 
3.85 
3.72 
3.70 
3.62 

3.60 
3.60 
3.50 
3.50 
3.55 


3.39 
3.46 
3.85 
3.80 
3.28 

3.26 
3.18 
3.22 
3.16 
3.26 

3.10 
3.12 
3.08 
3.09 
3.25 

3.13 
3.19 
3.28 
8.65 
6.05 

4.70 
4.68 
6.75 
6.50 
4.80 

6.30 
5.10 
4.40 
4.06 
3.95 
3.75 


3.97 
3.76 
3.65 
S.60 
3.66 

3.47 
3.42 
3.40 
3.28 
8.66 

3.77 
4.06 
8.80 
3.66 
3.76 

3.60 
3.40 
8.40 
3.20 
3.20 

3.83 
3.36 
3.45 
3.50 
3.45 

8.43 
3.15 
8.27 
8.16 
3.23 
3.16 


3.13 
3.18 
3.66 
4.20 
4.10 

3.80 
3.60 
3.66 
8.60 
3.46 

3.35 
8.30 
3.20 
3.10 
8.11 

3.13 
8.06 
3.18 
3.35 
3.37 

3.83 
8.26 
3.27 
8.72 
7.86 

7.05 
6.10 
6.56 
6.05 
4.70 


4.63 
4.26 
4.05 
3.88 
3.90 

3.77 
3.65 
3.65 
3.66 
3.66 

3.57 
3.66 
3.60 
3.62 
3.43 

3.47 
3.20 
3.39 
3.30 
8.30 

3.20 
3.25 
3.33 
3.30 
3.90 

3.90 
4.00 
3.85 
3.70 
8.80 
3.65 


3.73 
3.55 
3.55 
3.57 
3.32 

3.55 
3.67 
6.40 
6.75 
6.20 


3.48 
3.46 
3-.S5 
3.65 
3.56 

3.77 
4.03 
4.46 
4.25 
4.06 


4.76 

3.99 

4.60 

3.90 

4.33 

3.67 

4.23 

3.70 

4.12 

3.42 

4.06 

3.70 

3.97 

3.67 

3.90 

3.67 

8.80 

,  3.77 

3.76 

3.80 

8.76 

3.86 

3.73 

3.70 

3.65 

3.60 

8.77 

3.45 

3.62 

3.50 

3.60 
3.76 
3.53 
3.47 
3.30 


3.60 
3.35 
3.50 
3.56 
3.56 
3.00 


Note.— Relation  of  gace  height  to  discharge  affected  by  ice  Jan.  10  to  Feb.  26. 
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Daihf  ditcharffe,  in  •econd-feet,  of  Juniata  River  at  Newport^  Pa. ,  for  191t. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


MV. 


Tima. 


July. 


Aug. 


fl«pt. 


Oct 


Nov. 


Deo. 


1.. 
2.. 
3.. 
4.. 

6.. 

6.. 
7.. 
8.. 
9.. 
10.. 


6,090 
7,000 
6,640 
5,340 
4,210 

3,000 
2,560 
1,000 
2,330 


11.. 
12.. 
13- 
U.. 
15.. 

10.. 
17.. 
18.. 
19.. 
30.. 


21. 
22. 
23. 
24.. 


36. 
27. 
28.. 
20.. 
30.. 
31.. 


31,300 
21,000 
12,400 


8,090 
5,980 
4,360 
4,020 
3,140 

8,140 
3,730 
3,070 
4,770 
5,610 

4,350 
3,940 
5,000 
5,200 
10,000 

41,100 
22,700 
15,400 
13,900 
13,300 

10,900 
18,300 
23,700 
10,400 
18,300 

18,700 
10,900 
20,000 
25,900 
33,000 
24,100 


17,900 
14,000 
18,800 
10,200 
12,300 

10,200 

S'52 
7,780 

7,400 

0,840 

6,780 
5,200 
4,010 
4,030 
4,770 

5,780 
5,200 
8,410 
16,700 
14,400 

10,400 
8,410 
7,400 
7,780 
7,000 

7,000 
7,400 
7,930 
7,030 
10,600 


18,100 
10,900 
9,060 
7,780 
7,310 

6,720 
5,840 
10,000 
14,100 
11,000 

8,730 
7,400 
23,700 
28,100 
10,200 

U,20O 
26,200 
20,800 
10,900 
12,000 

9,640 
7,780 
0,440 
5,550 
5,200 

4,860 
8,860 
4,070 
3,530 
3,800 
3,530 


8,270 
8,030 
8,030 
3,030 
3,140 

3,370 
2,110 
2,110 
2,110 
2,110 

1,700 
1,000 
1,600 
1,600 
l>000 

1,740 
2,440 
11,000 
0,640 
4,400 

8,140 
2,000 
2,370 
2,330 
2,150 

1,900 
1,900 
1,900 
1,900 
3,000 


1,080 
1,800 
1,000 
1,600 
1,470 

1,410 
1,280 
1,300 
1,2S0 
1,410 

1,140 
1,180 
1,110 
1,130 
1,410 

1,300 
1,300 
1,470 
2,230 
5,980 

4,010 
4,860 
11,400 
7,310 
5,200 

0,090 
6,080 
4,070 
8,230 
2,900 
2,440 


2,960 
2,440 
2,230 
1,900 
2,000 

1,840 
1,740 
1,700 
1,470 
3,000 

2,480 
3,140 
2,560 
2,000 
2,440 

2,110 
1,700 
1,700 
1,330 
1,320 

1,500 
1,620 
1,800 
1,900 
1,800 

1,700 
1,230 
1,460 
1,230 
1,380 
1,350 


4,430 
3,600 
3,140 
3,730 
2,780 

2,480 
2,230 
2,000 
2,000 
2,000 

2,060 
2,230 
3,110 
3,160 
1,760 

1,840 
1,330 
1,080 
1,500 
l,fiOO 

1,330 
1,410 
1,500 
1,500 
2,780 

2,780 
3,030 
3,000 
2,330 
2,550 
2,220 


2,400 
2,000 
2,000 
2,060 
J,  540 

2,000 
2,260 
7,000 
8,090 
0,380 

5,000 
4,030 
8,880 
3,010 
3,330 

8,140 
2,060 
2,780 
2,550 
2,440 

2,440 
2,400 
2,220 
2,480 
2,150 

2,110 
2,440 
1,900 
1,840 
1,600 


1,700 
1,800 
2,000 
2,220 
2,000 

2,480 
3,100 
4,210 
3,800 
3,140 

3,000 
2,780 
2,280 
2,330 
1,740 

3,330 
3,380 
2,200 
2,480 
2,560 

2,000 
2,380 
2,110 
1,800 
1,900 

1,900 
1,000 
1,900 
2,000 
2,000 
2,780 


NoTK.— Dally  discharge  determJned  from  a  rating  curve  well  defined  at  medium  and  high  stageB  and 
birly  well  defined  at  low  stages. 

Monthly  di$charge  of  Juniata  River  at  Newport ,  Pa,,  for  191 1, 
[Drainage  area,  3,480  square  mfles.] 


Month. 


Djsoharge  in  seoond-feet. 


Minimum. 


Mean. 


Per 
square 


Runoff 
(depth  In 
inones  on 
drainage 

area). 


Accu- 
racy. 


February* 

March. 

An 


4K: 


June. 

July 

August.... 
September. 
October.... 
November. 
December.. 


81,300 
41,100 
18,300 
28,100 
11,000 
11,400 
3,140 
13,500 
4,430 
8,000 
4,310 


2,730 
4,030 
3,630 
1,500 
1,110 
1,230 
1,110 
1,320 
1,500 
1,000 


2,810 
4,300 

13,600 
9,260 

10,000 
2,780 
2,970 
1,870 
8,190 
2,250 
3,050 
3,370 


0.807 

L26 

8.88 

2.60 

3.05 

.799 

.853 

.537 

.917 

.047 

.870 


0.«3 
1.35 
4.47 
2.97 
3.53 
.89 
.98 
.03 
1.02 
.75 
.98 
.79 


The  year. 


41,100 


1,110 


4,930 


1.42 


19.27 


Note.— Discbann  Jan.  5  to  Feb.  20  estimated  by  comparison  with  other  stations  in  the  Susquehanna 
River  basin  and  oumatologic  records:  Jan.  10-31, 2,150  second-feet;  Feb.  1>20, 2,  30  seoond-fBet.  Monthly 
discharge  changed  aUgbtly  to  coofonn  with  survey  computation  rules. 


Digitized  by  VjOOQ IC 


218  SUBPACB  WATER  SUPPLY,  1912,  PABT  I. 

PATUZBNT  BIVEB  BASIN. 
PATUXENT  BIYEB  NEAB   BURTONSVILLE,  MD. 

Location. — ^At  the  Columbia  turnpike  bridge,  1)  miles  northeast  of  Burtonsville  and 

about  5  miles  northwest  of  Laurel. 
Beoordfl  aTailable.--July  21,  1911,  to  June  15, 1912. 
Drainage  area. — 127.5  square  miles. 
Gage. — Vertical  staff  fastened  to  bridge  pier. 
Diaoharge  zneaaurenienta. — ^From  bridge  or  by  wading. 
Cooperation. — Station  established,  maintained,  and  discharge  measurements  and 

gage  heights  furnished  by  the  United  States  Engineer  Office. 

Difcharge  measurements  ofPauacent  River  near  Bvrtonsvilley  Md.,  in  1911-lt. 
[By  U.  S.  Engineer  Office.] 


Date. 

heSSt. 

Dis- 
charge. 

Date. 

Qase 
hei^t. 

Dis- 
charge. 

Date. 

hdght. 

Db- 
duHge. 

1911. 
July  21 

21 

28 

Sept.l 

Feet. 

a28 
.28 
.25 

1.90 
.65 

Sec-ft. 
13.2 
13.6 
10.5 
288.9 
62.2 

Sept.  18 

25 

Oct.   18 

21 

Feet. 
0.60 

.50 
2.35 

.70 

41.0 

303.9 

54.7 

Nov.  25 

1912. 
Feb.  26 

Feel. 

1.20 

1.97 

Sec-fl. 
129.0 

288w8 

Note.— All  measurements  made  by  wading. 

Daily  gage  height ,  in  feet,  o/Patuxent  River  near  BurtonsviUey  Md.,for  1911-12. 
[Columbus  Brasheara,  Obaerrer.] 


Day. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Day. 

Jan. 

Feb. 

liar. 

Apr. 

May. 

JonSb 

1911. 
1 

0.25 
.20 

1.20 

1.20 

.80 

.60 

.55 

.65 
.62 
.60 

"*.'62" 

.62 
.60 
.55 
.50 
1.00 

.05 
.85 
.75 
.60 
.55 

.55 
.63 
.53 
.52 
.50 

.48 
.48 
.50 
.65 
.60 

a56 

■■.*66" 
.50 
.50 

.50 
.50 
.55 
.53 
.63 

.53 
.50 
.48 
.48 
.48 

.48 
.50 
1.90 
.90 
.70 

.70 
.55 
1.50 
.90 
.76 

.75 
.75 
.76 
.75 
.70 
.65 

0.62 
.62 
.60 
.58 
.68 

.62 
2.75 
1.20 
.80 
.78 

.75 
.75. 
.75 
.70 
1.50 

1.10 
.90 
1.70 
1.20 
1.00 

.95 
.90 
.92 
.95 
1.20 

.92 
.90 
.90 
1.30 
1.00 

0.90 
.80 
.75 

.76 
.70 
.70 
.70 
.76 

.75 
.75 
.75 
.75 
1.20 

1.40 

1.40 

1.20 

.80 

.80 

.85 

2.70 

1.20 

.90 

2.10 
1.10 
1.00 
1.00 
1.10 
3.10 

1912. 
1 

1.70 
1.30 
1.40 
1.20 
1.10 

1.50 
1.43 
1.36 
1.30 
1.30 

1.30 
1.30 
1.30 
1.30 
1.30 

1.20 
1.20 
1.20 
1.26 
1.30 

1.30 
1.30 
4.90 
3.90 
2.80 

6.40 
7.00 
1.40 
1.30 

1.98 
2.66 
1.30 
1.20 

1.10 
1.00 
.90 
.90 
.90 

.90 
2.50 
1.40 
1.60 
1.00 

2.30 
2.90 
6.60 
2.60 
6.60 

2.40 
1.80 
1.66 
1.50 
1.40 

1.40 
1.40 
1.40 
2.40 
1.80 

1.80 
1.60 
1.60 
4.50 
8.60 
1.80 

1.56 
1.35 
1.85 
1.30 
1.25 

1.35 
1.25 
1.25 
1.20 
1.20 

i.ao 

1.30 
1.26 
1.20 
1.10 

1.10 
1.50 
1.30 
1.10 
1.06 

1.05 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
.05 

0.96 
.90 
.90 
.85 
.85 

.80 
2.50 
1.90 
1.00 
1.00 

.90 
.86 
.95 
X50 
2.00 

1.90 
1.20 
1.00 
1.00 
1.00 

1.00 
1.00 
.96 
.98 
.96 

.96 
.95 
.95 
.95 
1.00 
1.90 

1.02 

2 

2 

8 

1.00 

3 

.96 

4 

.90 
.88 

.48 

1.38 

1.35 

.30 

.30 

.30 
.50 
.32 
.30 
.40 

.35 
.27 
.28 
.25 
.25 

.25 
.25 
.22 
.20 
.18 

1.80 
3.50 
2.02 
.70 
1.40 
12.45 

4 

.96 

5 

5 

.98 

6.. 

6 

.98 

7 

7 

1.60 

8 

8 

1.20 

9 

9 

1.00 

10 

10 

1.00 

11 

11 

.96 

12 

12 

.96 

13 

13 

' 

.96 

14 

14.. 

.96 

15 

16 

•98 

16 

16 

17 

17 

1.80 
2.00 
2.60 
2.20 

1.80 
1.70 
1.60 
1.60 
1.75 

1.76 
1.76 
1.70 
1.05 
1.60 
1.55 

18 

18 

19 

19 

20 

20 

21 

0.28 

21 

22 

22 

23 

23 

34 

24 

25 

.36 
.35 

25 

26 

26 

27 

27 

28 

.30 
.28 
.28 
.34 

28 

29 

29.   .. 

30 

30 

31 

31 
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Daily  dMiarge,  in  teoond-feety  o/Patuxmt  River  near  BtirUmiviUe,  Md.yfor  1911-12. 


Day. 

July. 

Aug. 

Bept 

Oct. 

Nov. 

Dec. 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

1911. 
1 

12 

7 

64 

102 
90 

40 
181 
176 
16 
16 

16 
43 
19 
16 
29 

22 
13 
14 
12 
12 

12 
12 
9 

7 
6 

263 
688 
311 
72 
185 
3,870 

150 
150 

87 
67 
60 

64 
60 
57 
58 
60 

60 
67 
60 
43 
118 

no 

94 
80 
67 
60 

60 
47 
47 
46 
43 

40 
40 
43 
64 
57 

50 
57 
64 
43 
43 

43 
43 
50 

47 
47 

47 
43 
40 
40 
40 

40 
43 
284 

102 
72 

72 
50 
203 
102 
80 

80 
80 
80 
80 
72 
64 

60 
60 
57 
54 
54 

00 
486 

150 

87 
84 

80 
80 
80 
72 
203 

134 
102 
242 
150 
118 

110 
102 
106 
110 
150 

105 
102 
102 
167 
118 

102 
87 
80 
80 
80 

80 
72 
72 
•72 
80 

80 
80 
80 
80 
150 

185 
185 
150 
87 
87 

87 
94 
474 
150 
102 

829 

134 
118 
118 
134 
578 

1912. 
1 

242 
167 
185 
150 
134 

203 
190 

178 
167 
167 

167 
167 
167 
167 
167 

150 
160 
150 
158 
167 

167 
167 
1,100 
801 
489 

1,580 

1,790 

185 

167 

234 

802 

436 
167 
150 

134 

118 
102 
102 
102 

102 
424 
185 
225 

118 

870 
376 

1,620 
440 

1,290 

400 
263 
232 
203 
185 

185 
185 
185 
400 
263 

263 
222 
222 
978 
716 
263 

212 
176 
176 
167 
158 

158 
158 
158 
150 
150 

160 
150 
158 
150 
134 

134 
203 
167 
134 
126 

126 
118 
118 
118 
118 

118 
118 
118 
118 
110 

110 
102 
102 
94 
94 

87 
424 
284 
118 
118 

102 
96 
110 
424 
306 

284 
150 
118 
118 
118 

118 
118 
115 
115 
110 

110 
110 
110 
110 
118 
284 

121 

2 

2    -. 

118 

3 

3 

115 

4 

4 

115 

5 

5 

115 

6 

6 

115 

7 

7 

208 

8 

8 

150 

9 

0 

118 

10 

10 

118 

11 

11 

115 

12 

12 

115 

13 

13 

115 

14.. 

14 

115 

15 

15 

115 

18 

16 

17 

17 

263 
306 
449 
352 

263 
242 
222 
222 
262 

252 
252 
242 
232 
222 
,212 

18  ... 

18 

19 *.. 

19 

20     .. 

20 

21     .. 

14 

16 
18 
» 
22 

22 
19 
16 
14 
14 
11 

21 

22 

22 

23 

23., 

24 

24     

25 

25 

» 

26 

27    .. 

27 

28 

28 

29    .. 

29 

30 

30 

31     .. 

31 

Note.— Dally  discharge  determined  from  a  rating  curve  well  defined  between  10  and  1,000  second- 
feet,  based  on  measurements  made  during  1911  to  1914  by  the  IT.  S.  Engineer  Office  and  the  U.  8.  Geo- 
logical Survey. 

Monthly  ditcharge  of  Patuxent  River  near  BurUmsvUUf  Md.,for  1911-12. 
(Drainage  area,  127  square  miles.] 


Discharge  in  second-feet. 

Run-off 
(depth  in 
inches  on 

drainage 
area). 

Month. 

Maximum. 

Mean. 

Per 

square 
mile. 

Accu- 
racy. 

1911. 
July  21-31 

22 

3,870 
160 
284 
486 
578 

449 
1,790 
1,620 
212 
424 
203 

11 
6 
40 
40 
54 
72 

16.9 

204 
66.3 
71.0 

119 

138 

190 
354 
351 
145 
154 
124 

0.133 

1.61 

.522 

.559 

.937 

1.00 

1.57 
2.79 
2.76 
1.14 
1.21 
.976 

0.05 
1.86 
.58 
.64 
1.06 
1.26 

1.81 
3.01 
3.18 
1.27 
1.40 
.54 

B. 

August r 

C. 

September  

B. 

October 

B. 

November ......    ,  - ,  -  r  -  

B. 

December 

B. 

1912. 
January 

D. 

February 

150 
102 

no 

87 
115 

B. 

March..'. 

B. 

April 

B. 

\Sy ::::::::::::::::::::. ::::::.::. 

B. 

Jmie  1-15  

B. 

Note. — Discbarge  computed  by  engineers  of  the  U.  S.  Geological  Survey  i^om  field  data  ftimished  by 
the  U.  B.  En^neer  Office.    Discharge  Jan.  5-16,  estimated. 
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220  SURFACE  WATER  SUPPLY,  1912,  PART  I. 

POTOMAC  BIVEB  BASIN. 
POTOMAC   BIYEB.  AT   POINT  OF  BOCKS;  MD. 

Locatioxi. — ^At  the  steel  highway  bridge  at  Point  of  Rocks,  about  one-third  mile 

below  the  mouth  of  Catoctin  Creek  and  about  6  miles  above  the  mouth  of  Monocacy 

River. 
Becordfl  available.— February  17,  1895,  to  December  31,  1912. 
Drainage  area.— 9,650  square  miles. 
Oage. — ChaiD,  attached  to  bridge.    Datum  constant  since  September  2,  1902;  prior 

to  this  date  datum  was  0.45  foot  higher  than  at  present. 
Channel. — Practically  permanent.    The  discharge  is  controlled  by  a  ledge  a  few 

hundred  feet  below  the  station,  the  ledge  extending  completely  across  the  river 

except  for  one  relatively  imimportant  chaimel. 
Diacharge  meaauremento. — ^Made  from  the  bridge. 
Winter  flow. — Littie  affected  by  ice. 
Canal. — ^The  Chesapeake  &  Ohio  Canal  parallels  the  Potomac  on  the  Maryland  aide. 

The  average  discharge  of  the  canal  is  75  to  100  second-feet.    This  discharge  is  not 

included  in  the  following  tables. 
Accuracy. — ^Present  dischaige  rating  curve  considered  very  accurate;  should  require 

relatively  littie  change  in  the  future. 

Doily  gage  height ^  infeei^  of  Potomac  River  at  Point  of  Rocks ^  Md.,for  1912. 
{Q,  H.  Hickman,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

Jnly. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

4.6 
6.2 
5.0 
4.6 
8.8 

2L4 
2.3 
2.1 
1.9 
4.7 

5.0 
4.9 
4.8 
4.4 
4.4 

4.3 
4.3 
4.3 
4.3 
4.5 

4.0 
4.0 
4.9 
4.8 
4.7 

4,7 
4.7 
4.0 
3.9 
3.4 
3.4 

8.3 
3.2 
8.2 
8.0 
2.8 

2.8 
2.8 
2.8 
2.6 
2.6 

2.6 
2.6 
2.6 
2.4 
2.6 

2.7 
2.7 
2.6 
2.9 
3.0 

3.2 
4.0 
6.7 
8.2 
6.6 

6.8 
12.6 
13.0 

8.6 

• 
5.9 
4.8 
4.1 
3.6 
8.3 

8.2 
8.0 
2.8 
2.8 
3.0 

3.2 
3.0 
3.6 
4.4 
5.9 

12.0 
13.0 
8.7 
6.5 
5.8 

5.7 
10.4 
9.3 
7.1 
7.9 

8.0 
6.8 
5.9 
6.3 
9.7 
9.9 

7.6 
6.7 
5.6 
5.4 
4.9 

4.8 
4.5 
8,8 
3.6 
3.4 

8.0 
8.0 
2.6 
2.6 
3.0 

3.0 
2.9 

3.8 
4.7 
6.0 

4.8 
4.4 
4.0 
3.6 
3.4 

3.2 
3.2 
8.3 
8.4 
3.5 

8.6 
8.5 
8.4 

8.3 

2.8 

2.7 

Z6 
4.5 
4.6 
4.0 

3.5 
4.6 
8.8 
11.6 
7.6 

6.3 
9.0 
11.1 
7.0 
6.3 

5.0 
4.0 
3.8 
3.5 
3.3 

3.0 
2.9 
2.6 
2.5 
2.4 
2.3 

2.3 
2.1 
2.3 
2.1 
2.0 

2.1 
Z2 

2.0 
1.8 
1.85 

1.65 
1.75 
1.85 
1.6 
1.75 

2.6 
2.3 
2.4 
2.3 
2.3 

2.0 

1.85 

1.85 

2.0 

2.2 

2.2 
2.1 
2.1 
2.3 
2.1 

2.5 
2.3 
2.2 
2.5 
1.9 

1.8 

1.85 

1.95 

1.85 

1.76 

1.7 

1.8 

1.9 

1.65 

1.95 

1.7 

1.65 

2.8 

2.4 

2.3 

8.0 
3.2 
3.5 
3.6 
3.0 

8.8 
5.7 
4.1 
8.1 
2.9 
2.6 

2.5 
2.7 
2.6 
1.9 
1.8 

1.55 

1.4 

1.35 

1.6 

1.45 

1.35 

1.55 

1.6 

1.7 

1.6 

1.35 
1.3 
1.35 
1.25 
1.3 

1.25 

1.3 

1.26 

1.2 

1.2 

1.2 
1.2 
1.2 
1.2 
1.05 
1.1 

0.86 

1.1 

1.35 

1.6 

1.36 

2.0 

1.3 

1.25 

1.2 

1.25 

1.15 
1.1 
1.05 
1.15 
.96 

1.0 
<91 
.96 
1.0 
1.0 

.96 
1.05 
1.05 
3.1 
7.4 

7.9 
5.1 
3.5 
3.3 
2.9 

2.5 

2.3 

2.1 

1.85 

1.65 

1.5 
1.65 
1.55 
1.35 
1.3 

1.25 
1.15 
1.06 
1.46 
1.2 

1.15 
1.2 
1.05 
1.15 
1.2 

1.25 

1.15 

1.2 

1.2 

1.15 

1.05 
1.2 
1.3 
1.25 
1.2 
1.25 

1.26 

1.25 

1.2 

1.1 

1.1 

1.15 
1.15 
1.8 

"i*6"' 

2.4 
2.3 
1.8 
1.66 
1.6 

1.45 
1.45 
1.45 
1.4 
1.3 

1.2 

1.15 

1.15 

1.1 

1.15 

1.2 

1.06 

1.15 

1.1 

1.05 

1.05 

2 

1.15 

3 

1.05 

4 

1  1 

5 

1.2 

6 

1.4 

7 

1.45 

8 

1.3 

Q 

1.6 

10 

1.66 

11 

1.7 

12 

1.75 

13 

1.45 

14 

1.3 

16 

1.15 

16 

1.45 

I?:::::::::::.::. 

1.56 

18 

1.5 

19 

1.6 

20 

1.55 

21 

1.5 

22 

1.35 

23 

1.45 

24 

1.5 

25 

1.45 

26 

1.55 

27 

1.55 

28 

1.6 

29 

1.65 

30 

1.7 

31 

2.8 

NoTB.—Relation  of  gage  height  to  discharge  affected  by  ice  Jan.  10-29  and  Feb.  23-26. 
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POTOMAC  BIVEB  BASIN.  221 

DaOy  dMiarge,  in,  ueond-futy  of  Potomac  River  at  Point  of  Rocks,  Md.,  for  1912. 


D.y. 


Jan. 


Feb. 


Uv. 


Apr. 


May. 


Jtme. 


July. 


Aug. 


Sept 


Oct 


Nov. 


Dec 


I.. 
2.. 
3.. 
4.. 
5.. 


8.. 
9.. 
10.. 


16,800 
21,100 
10,800 
17,400 
13,000 

6,590 
6,130 
5,380 
4,670 


11.. 
U.. 
13.. 
14.. 

15.. 

W.. 

17.. 
18.. 
1».. 
30.. 


12.. 


34. 
%.. 

3B.. 
27.. 
28., 
29.. 
30.. 
31.. 


11,000 
11,000 


10,600 

10,000 

10,000 

0,070 

8,180 

8,180 
8,180 
8,180 
7,330 
6,990 

7,330 
7,330 
7,330 
6,590 
6,100 

7,760 
7,750 
7,330 
8,630 
0,070 

10,000 
14,100 
18,000 
20,000 
94,000 

26,000 
77,900 
80,500 
44,500 


95,500 
18,600 
14,600 
12,000 
10,500 

10,000 
9,070 
8,180 
8,180 
9,070 

10,000 
9,070 
12,000 
16,300 
26,500 

72,200 
80,500 
46,300 
20,400 
24,800 

24,200 
58,900 
50,000 
33,500 
39,200 

40,000 
31,500 
25,500 
28,100 
53,200 
54,800 


87,100 
30,800 
23,600 
22,300 
19,200 

18,600 
16,800 
13,000 
12,000 
11,000 

0,070 
9,070 
7,330 
7,330 
9,070 

9,070 
8,620 
13,000 
18,000 
26,100 

18,600 
16,300 
14,100 
12,000 
11,000 

10,000 
10,000 
10,500 
11,000 
11,500 


12,000 
11,500 
11,000 
10,500 
8,180 

7,750 
7,330 
16,800 
17,400 
14,100 

11,600 
17,400 
46,000 
68,900 
37,100 

28,100 
47,600 
64,700 
32,800 
28,100 

19,800 
14,100 
13,000 
11,500 
10,500 

9,070 
8,690 
7,330 
6,990 
6,590 
6,130. 


6,130 
6,380 
6,130 
5,380 
5,090 

5,380 
5,750 
5,090 
4,330 
4,500 

3,860 
4,170 
4,500 
3,700 
4,170 

7,330 
6,130 
6,590 
6,130 
6,130 

6,090 
4,500 
4,500 
5,090 
5,750 

5,750 
6,380 
5,380 
6,130 
5,380 


6,990 
6,130 
5,750 
6,990 
4,670 

4,330 
4,500 
4,840 
4,500 
4,170 

4,010 
4,330 
4,670 
3,860 
4,840 

4,010 
3,860 
8,180 
6,590 
6,130 

9,070 
10,000 
11,500 
12,000 

9,070 

46,000 
94,200 
14,600 
9,530 
8,620 
7,330 


6,990 
7,750 
7,330 
4,670 
4,330 

3,640 
3,090 
9,940 
3,700 
8,240 

d,940 
3,540 
3,700 
4,010 
3,700 

2,940 
2,800 
2,940 
2,660 
2,800 

2,660 
2,800 
2,660 
2,520 
2,590 

2,520 
2,520 
2,520 
2,520 
2,120 
2,260 


1,640 
2,250 
2,940 
8,390 
2,940 

5,090 
2,800 
2,660 
2,520 
2,660 

2,380 
2,250 
2,120 
2,390 
1,890 

1,990 
1,760 
1,890 
1,990 
1,900 

1,800 
2,120 
2,120 
9,530 
35,600 

39,200 
20,400 
11,500 
10,500 
8,690 


6,020 
6,130 
5,380 
4,500 
3,800 

3,800 
3,860 
3,540 
2,940 
2,800 

2,660 
2,380 
2,120 
3,240 
2,520 

2,380 
2,520 
2,120 
2,380 
2,520 

2,660 
2,380 
2,520 
2,520 
2,380 

2,120 
2,520 
2,800 
2,660 
2,520 
2,660 


2,060 
2,660 
2,520 
2,250 
3,250 

2,380 
2,380 


2,120 
2,380 
2,120 
2,260 
2,530 

8,090 
3,240 


4,830  2,800 

5,830  3,700 

7,330  3,800 

6,520  4,010 


6,130 
4,330 
3,860 
3,700 

8,240 
8,240 
3,240 
8,090 
2,800 

2,520 
2,380 
2,380 
2,250 
2,380 

2,520 
2,190 
2,380 
2,260 
2,120 


4,170 
3,240 
2,800 
2,380 

3,240 
3,540 
3,390 
3,700 
8,540 

3,390 
2,040 
3,240 
3,390 
3,240 

3,540 
3,540 
8,700 
8,800 
4,010 
8,180 


Nora.— Dafly  discharge  detomined  from  a  weU-deflned  rating  curve.    Discharge  Feb.  23-26,  estimated. 

Monthly  iMkargt  ofPoUymae  River  at  Point  of  Rocks,  Md.,for  191t. 
[Drainage  area,  9,650  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


RmH)fl 
(depth  in 
tncbee  on 

drainage 
area). 


Accu- 
racy. 


Jflmary. . . . 
Febniwy.., 
Mireh..... 

r.-;::::: 

June 

July 

Angnst 

Beptonber. 
October.... 
November. . 
Deoember.. 


Theya 


21,100 

80,500 

80,500 

37,100 

68,900 

7,330 

46,000 

7,750 

39,200 

6,990 

7,330 

8,180 


4,670 
6,590 
8,180 
7,330 
6,130 
3,700 
3,860 
2,120 
1,640 
2,120 
2,120 
2,130 


9,450 
16,400 
28,700 
14,900 
10,800 
5,280 
8,550 
3,460 
6,360 
3,090 
3,270 
3,390 


0.979 
1.70 
2.97 
1.54 
2.06 
.547 
.886 
.359 
.659 
.320 
.339 
.351 


1.13 
1.83 
8.42 
1.72 
2.36 
.61 
L02 
.41 
.74 
.37 
.38 
.40 


D. 
C. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 


80,500 


1,640        10,200  I     .  1.06 


14.39 


NonL—Mean  discharge  Jan.  10-29  estimated  8,000  seoond-feet  because  of  ice. 
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SURFACE  WATER  SUPPLY,  1912,  PART  I. 


MONOCAGT  RIYER   NEAR   FREDERICK,    MD. 

Locatioii.— At  the  county  bridge  on  the  toll  road  leading  from  Frederick  to  Mount 
Pleasant,  Md.,  about  3,000  feet  below  the  mouth  of  Tuscarora  Creek  (enteriiig 
from  the  right)  and  about  2,000  feet  above  Israel  Creek  (entering  from  the  left>. 

BecordB  available.— August  4,  1896,  to  December  31,  1912. 

Drainage  area. — 660  square  miles. 

Gage. — Chain, attached. to  the  bridge;  datum  unchanged. 

Chaxmel. — ^Liable  to  change  somewhat  from  year  to  year. 

Discharge  xneaaurementa. — ^Made  from  the  bridge  or  by  wading. 

T)|finter  flow. — ^More  or  less  affected  by  ice. 

Aocuracy. — Changes  in  rating  curve  are  required  by  change  in  conditions  of  flow. 

Daily  gage  height,  infeety  of  Monocacy  River  near  Frederick,  Md,,for  191t. 
[E.  I..  Derr,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1 

9.5 
7.6 
6.5 
6.3 
6.1 

5.0 
6.0 
6.4 
7.0 
7.0 

6.9 
6.5 
6.5 
6.5 
6.6 

6.4 
6.4 
5.9 
6.0 
6.2 

6.1 
5.9 
5.9 
5.9 
5.7 

5.7 
5.6 
5.5 
5.5 
5.5 
5.5 

5.6 
5.6 
5.6 
5.5 
5.6 

6.9 

5.8 
5.8 
5.8 
5.8 

5.9 
5.9 
5.8 

5.8 
5.8 

6.7 
6.6 
5.3 
6.2 
7.1 

7.5 
18.5 
9.0 
7.1 
6.5 

14.1 
15.4 
9.6 
8.9 

7.6 
6.9 
6.2 
6.9 
5.6 

6.7 
6.9 
6.4 
6.6 
6.5 

6.3 
6.0 
13.5 
13.8 
17.4 

19.4 
9.7 
8.5 
8.2 
8.0 

8.7 
8.3 
7.6 
12.9 
12.0 

9.5 
8.4 
7.4 
18.0 
10.9 
8.5 

7.6 
7.4 
8.6 
6.7 
6.6 

6.4 
6.2 
8.2 
6.9 
6.6 

6.3 
6.8 
6.8 
6.9 
6.1 

7.1 
7.0 
7.4 
7.1 
6.4 

6.2 
6.9 

5.8 

6.6 

.6 

6.5 
6.0 
6.9 
6.8 
6.9 

6.5 
6,7 
6.5 
5.4 
5.3 

6.3 
6.4 
6.2 
6.7 
6.4 

6.7 
6.0 
6.5 
6.7 
6.7 

5.7 
7.5 
6.0 
6.7 
6.3 

5.4 
6.3 
6.2 
6.1 
6.1 

6.0 
4.8 
4.8 
4.8 
5.0 
6.0 

4.9 
4.8 
4.7 
4.7 
4.7 

4.7 
4.7 
4.7 
4.7 
4.6 

4.5 
4.5 
4.6 
4.6 
4.6 

5.0 
4.9 
4.8 
4.8 
4.8 

4.7 
4.6 
4.6 
4.6 
6.2 

6.2 

7.7 
6.7 
5.2 
6.0 

4.9 
4.7 
4.6 
4.6 

4.7 

4.6 
4.6 
4.6 
4.4 
4.3 

4.4 

4.7 
5.3 
6.0 
4.7 

4.6 
4.6 
8.6 
7.6 
6.0 

6.0 
6.3 
5.6 
6.6 
6.0 

6.6 
6.1 
4.9 
4.7 
4.9 
4.8 

4.7 
4.9 
4.6 
4.6 
4.3 

4.4 
4.3 
4.3 

4.7 
4.7 

9.1 
8.6 
6.9 
4.9 
4.6 

4.6 
4.6 
4.6 
4.6 
4.6 

4.8 
4.6 
4.6 
4.5 
4.5 

4.4 
4.3 
4.3 
4.3 
4.3 
4.3 

4.8 
4.3 
4.3 
4.6 
4.6 

4.4 

4.4 
4.6 
4.4 
4.3 

4.3 

4.2 
4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
4.2 
4.1 

4.1 
4.1 
4.26 
7.0 
22.7 

18.6 
7.9 
7.6 
6.9 
6.6 

6.3 
6.8 
6.3 
6.2 
6.1 

6.0 

4.9 
4.8 
4.8 
4.7 

4.7 
4.7 
4.7 
4.6 
4.6 

4.6 
4.5 
4.6 
4.5 
4.5 

4.5 
4.6 
4.7 
4.9 
4.9 

4.7 
4.6 
4-6 
4.6 
4.6 
4.4 

4.4 

4.4 
4.6 
4.3 
4.5 

4.6 
4.5 
7.5 
6.3 
6.2 

6.2 

6.0 
4.8 
4.7 
4.6 

4.6 
4.6 
4.6 
4.6 
4.6 

4.5 
4.5 
4.6 
4.6 
4.6 

4.6 
4.5 
4.5 
4.4 
4.4 

4.4 

2 

4.4 

3 

4.5 

4 

4.7 

5 

4.7 

6 

5.3 

7 

«.8 

8 

5.1 

9 

5.0 

10 

4.9 

11 

4.7 

12 

4.5 

13 

4.3 

14 

4.3 

15 

4.5 

16 

4.5 

17 

4.5 

18 

4.6 

19 

5.4 

20 

5.3 

21 

5.2 

22 

5.2 

23 

5.2 

24 

5.3 

25 

5.5 

26 

5.6 

27 

5.3 

28 

0.7 

20 

6.0 

30 

10.6 

31 

15.0 

Note.— Relation  of  gage  height  to  discharge  affected  by  Ice  Jan.  7-27  and  Feb.  6-17. 

Daily  discharge,  in  second-feet,  of  Monocacy  River  near  Frederick,  Md,,for  19 IS 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Dec 

1 

4,160 
2.280 
1,440 
1,300 
1,160 

1,030 

846 
846 
846 
790 
846 



2,280 
1,760 
1,220 
1,030 
790 

904 
1,030 
1,360 
1,520 
1,440 

2,370 
2,190 
3,200 
1,600 
1,440 

1,360 
1,220 
2,920 
1,760 
1440 

1,440 
904 
790 
734 
680 

680 
1,360 
1,220 
1,600 
1,360 

484 
440 
398 
398 
398 

398 

398 
398 
308 
358 

484 
398 
358 
358 
398 

358 
358 
320 
2S4 
250 

306 

484 
358 
320 
250 

284 

250 
250 
398 
398 

250 
350 
250 
358 
320 

284 
284 
320 
284 
250 

1,300 
964 
680 
628 
578 

530 
484 
440 
440 
396 

284 
284 
320 
320 
320 

820 

820 

2,280 

1,300 

628 

284 

2 

284 

3 

320 

4 

398 

6 

398 

6 

680 

7 

1,680 

8 ' ' 

57S 

9 ' ' 

530 

10 1 ' 

484 
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Daily  dUdiarge,  in  Hocmd-fen,  of  Monocaey  River  near  Frederick,  Md.,  for  1912— Contd. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jane. 


July. 


Aag. 


Sept. 


Oct. 


Nov. 


Deo. 


U.. 
12.. 
13.. 
14.. 
15.. 

16.. 
17.. 
18.. 
19.. 

ao.. 
a.. 

22.. 
23.. 
24.. 
25.. 

25.. 
27.. 
28.. 
20.. 

ao.. 

31.. 


790 
790 
790 
790 


080 

628 

1,940 

2,280 
13,400 
3,080 
1,040 
1,440 

8,800 
10,200 
4,160 
3,580 


1,300 

1,300 

1,000 

964 

8,180 

064 

8,490 

1,760 

12,300 

1,160 

14,400 

1,940 

4,340 

1,850 

8,200 

2,190 

2,920 

1,940 

2,730 

1,360 

3,400 

1,220 

3,020 

1,030 

2,280 

964 

7)540 

846 

6,610 

790 

4,160 

790 

3,110 

1,090 

2,190 

1,030 

12,900 

964 

5,510 

1,760 

3,200 

904 

1,000 

1,410 

904 

904 

904 

2,280 

1,760 

904 

680 

734 


578 
578 

630 
440 
440 
440 
530 
530 


320 
320 
320 
320 
.320 

530 
484 
440 
440 
440 


358 
358 
858 
628 

628 
2,460 
904 
628 
530 


284 


530 
398 

858 

358 

3,300 

2,370 

530 

530 

1,300 

846 

790 

1,000 

790 
578 
484 
398 
484 
440 


3,780 

3,200 

1,760 

484 


358 
320 
320 
320 
320 

440 
358 
320 
320 
320 

284 
250 
250 
260 
260 
250 


260 
218 
158 
158 
158 

158 
158 
158 
218 
188 

188 

188 

234 

1,850 

17,800 

13,400 
2,640 
2,280 
1,760 
1,440 


896 
398 


358 

320 
320 
320 
320 
320 

320 

358 
398 
484 
484 

398 
358 
358 
358 
320 
284 


530 
440 
398 


320 
320 
320 

320 
320 
820 
320 
320 

320 
320 
320 

284 
284 


396 
320 
250 
260 
320 

320 
320 

358 
734 


680 
790 

846 
1,300 
1,600 
1,090 
5,210 
9,750 


NoTS.— Dally  discbarge  determined  from  a  fairly  well  defined  rating  curve. 

Monthly  discharge  of  Monoeacy  River  near  Frederick,  Md. ,  for  1912. 
[Drainage  area,  660  square  miles.] 


Month. 


Diacbarge  In  second-feet. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


Run-off 

(depth  in 

incnes  on 

drainage 

area). 


Accu- 
racy. 


January.... 
February.. 
Maitdi 

is?::::::. 

June 

July 

Aagnst 

September. 

October 

Noveoiber. . 
December.. 

They( 


4,160 
13,400 
14,400 
3,200 
3,280 
2,460 
3,300 
3,780 
17,800 
1,300 
2,280 
9,750 


790 
628 
790 
790 
440 
320 
250 
260 
158 
284 
284 
250 


1,010 

2,230 

4,070 

1,510 

924 

508 

661 

577 

1,560 

454 

451 

1,060 


1.53 
3.38 
6.17 
2.29 
1.40 

.770 
1.00 

.874 
2.35 


.61 


1.78 

8.64 

7.11 

2L56 

1.61 

.86 

1.15 

1.01 

2.62 

.79 

.76 

1.86 


17,800 


158 


1,250 


25.73 


NoTX.— Mean  discharge  Jan.  7-27  estimated  800  second-feet.    Mean  discharge  Feb.  6-17  estimated  650 
seoond-feet. 

GOOSE  OBEEK  NEAB  LEESBURO^  YA. 

liocation. — ^At  Evergreen  Mills  about  7  miles  directly  south  of  Leesburg  (the  meet 
convenient  railroad  station),  about  1  mile  below  the  mouth  of  Little  River  and^ 
10  miles  above  the  mouth  of  Goose  Creek. 

Beeordft  available.— July  12,  1909,  to  December  31,  1912. 

Bralnage  area. — 338  square  miles. 

0a^. — ^Vertical  sta£f,  spiked  to  a  tree  on  the  left  bank  immediately  below  the  tail- 
race  of  the  mill. 

GhanneL — ^Fairly  permanent. 

DimehBxg^  meaaorementa. — ^Made  between  the  mill  and  the  dam,  either  by  wading 
or  from  the  highway  bridge.  The  discharge  of  the  mill  race  is  also  meaaored  and 
added  to  the  diachaxge  between  the  mill  and  the  dam. 
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ArtifidAl  controL— The  dam  at  tliifl  point  ib  of  timber  and  rock  and  at  low  stages 
most  of  the  water  passes  through  it.  The  mill  race  carries  water  at  all  timee, 
three  or  four  times  more  when  the  mill  is  running  than  when  it  is  idle.  This 
variation  in  flow  causes  variation  in  the  gage  heights  ranging  from  a  few  hun- 
dredths to  about  0.15  foot;  but  as  the  mill  is  run  only  four  or  five  hours  a  day 
the  fluctuation  has  a  relatively  small  effect  on  the  accuracy  of  estimatee. 

Daily  gage  height^  infeety  ofOoose  Creek  near  Leesburg,  Va.^Jor  1912. 
[J.  O.  Daniel,  observer.] 


Day. 


Jan.     Feb.     Mar.     Apr.     Hay.    June.    July.    Aug.    Sept     Oct     Nov.     Dee. 


I 
2 
3 
4 

5. 

6, 

7, 
8, 
9 
10. 

11. 
12 
13. 
14, 
15. 

16. 
17. 
18. 
19. 
20, 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


3.5 
3.4 
3.4 
3.4 
3.2 

3.2 
3.0 
2.8 
2.6 
2.4 

2.15 

2.1 

2.05 

2.05 

2.0 

2.0 

1.85 

1.8 

1.8 

1.85 

1.8 
1.8 
1.8 
1.7 
1.7 

1.7 

1.65 

1.65 

1.65 

1.65 

1.65 


1.6 
1.6 
1.55 
1.55 
1.5 

1.5 

1.5 

1.48 

1.48 

1.46 

1.5 

1.5 

1.48 

1.46 

1.46 

1.48 

1.5 

1.6 

1.6 

2.5 

2.7 
3.0 
4.5 
4.0 
3.5 

3.6 
5.0 
4.0 
3.8 


3.6 
3.5 
8.0 
2.8 
2.6 

2.5 
2.8 
2.8 
2.6 
2.6 

2.6 
3.0 
4.5 
4.0 
5.5 

4.6 
4.0 
3.5 
2.8 
2.6 

2.3 
2.6 
2.8 
2.9 
2.7 

2.7 

2.5 

2.45 

6.0 

4.5 

3.0 


3.8 
3.4 
3.6 
8.2 
3.1 

2.8 
3.2 
2.8 
2.3 
2.4 

2.35 

2.45 

2.3 

2.2 

2.1 

2.1 
2.2 
2.4 
2.5 
2.6 

2.5 

2.5 

2.5 

2.45 

2.4 

2.5 
2.4 
2.6 
2.5 
2.5 


2.4 
2.4 
2.4 
2.5 
2.5 

2.5 
2.6 
2.8 
2.7 
2.7 

4.0 
4.5 
5.0 
5.5 
4.0 

3.8 
4.0 
3.3 
5.0 
4.8 

4.2 
3.4 
3.2 
2.7 
2.5 

2.4 
2.4 
2.6 
2.8 
2.7 
2.7 


2.6 
2.8 
2.8 
2.7 
2.5 

8.3 
2.7 
2.6 
2.6 
2.6 

2.5 
2.4 
2.4 
2.4 
2.5 

3.0 
3.5 
2.9 
3.1 
3.2 

3.1 
3.0 
3.0 
2.8 
2.8 

2.7 
2.6 
2.5 
2.2 
2.25 


2.2 

2.15 

2.1 

2.06 

2.15 

2.1 
2.0 
1.8 
1.4 
1.2 

1.0 
1.1 
1.2 
1.4 
1.4 

1.5 
1.6 
1.65 
1.65 
1.65 

1.65 

1.7 

1.7 

2.1 

2.0 

1.8 
1.7 
1.7 
1.7 
1.9 
2.8 


2.7 
2.7 
2.9 
2.8 
2.8 

3.0 
2.9 
2.8 
2.8 
2.4 

2.2 
2.0 
1.9 
1.8 
2.0 

1.8 
1.4 
1.3 
1.2 
1.0 

.95 
.95 
1.0 
.85 
.85 


1.0 
1.2 
1.2 
1.2 
1.2 


1.0 
.75 
.6 
.6 
.6 

.75 
1.2 
1.6 
1.5 
1.0 


.6 
.4 
.3 
.3 

.3 

.3 

.5 

2.1 

2.1 

2.2 
2.2 
3.0 


5.0 
4.0 
3.0 
3.0 
3.0 


2.9 
2.8 
2.8 
2.8 
2.5 

2.2 
2.0 
1.75 
1.3 
1.3 

1.8 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.25 
1.25 
L25 

1.25 

1.3 

1.3 

1.8 

1.3 

1.3 


1.3 
1.3 
1.3 
1.3 
1.28 

1.28 
1.27 
1.25 
1.25 
1.26 

1.26 
1.26 
1.26 
1.26 
1.26 

L26 
1.26 
1.26 
1.26 
1.26 

1.26 
1.26 
1.26 
1.24 
1.24 

1.23 

1.22 

1.2 

1.2 

1.2 


1.2 

1.22 

1.22 

1.2 

1.3 

1.3 

1.3 

1.28 

1.28 

1.28 

1.2 
1.2 
1.2 
1.2 
1.2 

1.4 

1.4 

1.38 

1.36 

1.35 

1.35 
1.35 
1.35 
1.38 
1.4 

1.45 

1.5 
1.5 
1.5 
8.5 
5.0 


NoTK.— Relation  of  gage  height  to  discharge  affected  by  ice  during  parts  of  January  and  February.    On 
Sept  24  and  25  water  was  above  the  gage  which  reads  to  16.0  feet 

Daily  dikharge,  in  eeamdrfeet^  of  Goose  Creek  near  Leeshurg,   Va,,  for  1912. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

Nov. 

Dec, 

1 

944 
903 
903 
903 
823 

823 

743 
065 
588 
513 

423 
405 
388 
388 
370 

240 
240 
225 
225 
210 

210 
210 
204 
204 
199 

210 
210 
204 
199 
199 

985 
944 
743 
665 
588 

550 
665 
665 
588 
588 

588 

743 

1,370 

1,150 

1.820 

1,070 
903 
985 
823 
783 

665 
823 
665 
477 
513 

495 
532 
477 
441 
406 

513 
513 
513 
560 
560 

550 

588 
665 
626 
626 

1,150 
1,370 
1,590 
1,820 
i;i50 

588 
665 
665 
626 
560 

863 

626 
588 

588 
588 

550 
513 
513 
513 
560 

441 
423 
405 
388 
423 

406 
370 
303 
182 
130 

84 
106 
130 
182 
182 

626 
626 
704 
665 
665 

748 
704 
665 

665 
513 

441 

370 
336 
303 
370 

84 
42 
25 
25 
25 

42 
130 
240 
210 

84 

49 
25 
11 

7 
7 

704 
665 
665 
665 
550 

441 
870 
287 
156 
155 

155 
155 
155 
156 
155 

156 
155 
155 
156 
150 

150 
148 
142 
142 
145 

145 

145 
145 
145 
145 

130 

2 

135 

3 

135 

4 

130 

5 

155 

6 

155 

7 

155 

8 

150 

9 

150 

10 

145 

11 

130 

12 

130 

13 

130 

14 

130 

15 

190 
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DaUydiachaTgej  in  second-feetj  of  Goose  Creek  near  Leeshwrg^  Va.,for  191t — Continued. 


Day. 


16 
17. 
IS 
D. 
2J. 

21 
22 
23. 
21 
25. 

2S. 

27. 
2S. 
29. 
30. 
31. 


Jan. 


370 
320 
303 
303 
320 

308 
303 
303 
271 
271 

271 
256 
256 
256 
256 
256 


Feb. 


204 
210 
2iO 
240 
550 

626 

743 

1,370 

1,150 

944 

985 
1,560 
1,150 
1,070 


Mar. 


1,410 

1,150 

944 

665 

588 

477 
588 
665 
704 
626 

626 
550 
532 
2,040 
1,370 
743 


Ai»r. 


405 

441 
513 
550 

588 

550 
550 
550 
532 
513 

550 
513 
588 
550 
550 


May. 


1,070 
1,150 
863 
1,590 
1,500 

1,240 
908 
823 
626 
550 

513 
513 
588 
665 
626 
626 


Jane. 


743 
944 
704 
783 
823 

783 
743 
743 
665 
665 

626 
588 
550 
441 
459 


July. 


210 
240 
256 
256 
256 

256 
271 
271 
405 
370 


271 
271 
271 
336 
665 


Aag. 


303 

182 
155 
130 
84 

74 
74 
84 
57 
67 

57 
84 
130 
130 
130 
130 


Sept. 


7 

7 

17 

405 

405 

441 

441 

743 

7,000 

7,000 

1,500 

1,150 

743 

743 

743 


Oct. 


155 
155 
155 
155 
155 

155 
155 
142 
142 
142 

142 
155 
155 
155 
155 
155 


Nov. 


145 
145 
145 
146 
145 

145 
145 
145 
140 
140 

138 
135 
130 
130 
130 


Dec. 


182 
182 
177 
171 
168 

168 
168 
168 
177 
182 

196 
210 
210 
210 
3,160 
1,590 


NoTS. — Daily  discharge  determined  from  a  rating  curve  well  deflned  between  50  and  1,400  second-feet. 
Disctiarge  may  be  somewhat  in  error  at  times  during  January  and  February  because  of  ice.  Discharge 
Sept.  24  and  25  estimated. 

Monthly  discharge  of  Goose  Creek  near  Leesburg,  Va.,for  1912, 
[Drainage  area,  338  square  miles.] 


Month. 


January 

February 

March 

April 

May 

June 

July 

AUTU-.t 

Sentember 

October , 

November 

December 

The  year 


Discharge  in  socond-fr^t. 


Maximum. 


944 

1,590 

2,040 

1,070 

1,820 

944 

665 

743 

07,000 

704 

155 

3,160 


7,000 


Minimum. 


256 

199 

477 

405 

513 

441 

84 

57 

7 

142 

130 

130 


Mean. 


465 
492 
849 
600 
859 
642 
292 
331 
748 
254 
144 
304 


498 


square 
mile. 


1.38 
1.46 
2.51 
1.78 
2.54 
1.90 
.864 
.979 
2.21 
.751 
.426 


1.47 


Run-ofI 

(depth  in 

inches  on 

drabiage 

area). 


1.59 
1.58 
2.89 
1.99 
2.93 
2.12 
1.00 
1.13 
2.47 
.87 
.48 
1.04 


20.09 


Accu- 
racy. 


o  Estimated. 
NORTHEAST     BRANCH    OP     ANACOSTIA     RIVER     AT     HYATTSVTLLE,     MD. 

liocation. — Just  above  a  highway  bridge  in  eastern  part  of  Hyattsville  and  about 
2,800  feet  upstream  from  the  Washington-Baltimore  turnpike  bridge. 

Records  available.— July  1,  1911,  to  September  22,  1912. 

Drainage  area. — 75  square  miles. 

Gage. — Vertical  staff  with  zero  at  elevation  6.28  feet  above  United  States  Engineer 
Office  mean  low- water  datum. 

Cliannel. — Gravel;  probably  permanent. 

Discharge  zneasurenients. — By  wading,  or  from  bridge  below  station. 

Cooperation. — Station  established,  maintained,  and  records  furnished  by  United 
States  Engineer  Of&ce. 
29761**— W8P  321—14 15 
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SURFACE  WATER  SUPPLY,  1912,  PART  I. 


Daily  gage  height^  infeet^  and  diseh/me^  in  Btcond-feet^  of  Nortkea$t  Branch  of  Anacottia 
River  at  HyatUmlU,  Md.Jar  1911, 


Day. 


Oase     Dl8- 
beignt.  charge. 


1. 
2. 
3. 

4. 
5 

6 
7. 
8 
9 
10 

11 
12 
13 
14. 
15 

16. 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31. 


July. 


0.80 
.80 
.80 
.80 


.80 

.80 
.80 


.72 
.76 

.74 
.85 

.81 
.87 
.88 
.80 
.79 

.78 
.79 
.75 
.76 
.70 

.73 
.73 
.74 
.73 
.71 
.71 


Oaee     Dis- 
heignt.  charge. 


6.8 
6.8 
6.8 
6.8 
6.8 

6.8 
6.8 
6.8 
6.8 
6.8 

6.8 
4.0 
5.2 
4.6 
9.3 

7.3 
10.4 
11.0 
6.8 
6.4 

6.0 
6.4 
5.0 
5.0 
3.5 

4.3 
4.3 
4.6 
4.8 
3.7 
3.7 


August. 


0.73 
.71 
.72 
1.68 
1.25 

.97 
.85 
.80 
.79 
.78 

.76 
.83 
.81 
.81 
.83 


.81 
.76 

.74 
.74 
.73 
.72 
.92 

1.79 
1.06 
.93 
1.02 
1.33 
2.81 


heigl 


4.3 
3.7 
4.0 
153.3 
59.1 

18.5 
9.3 
6.8 
6.4 
6.0 

5.2 
8.3 
7.3 
7.3 
8.3 

11.6 
7.3 
8.3 
7.3 
5.2 

4.6 
4.6 
4.3 
4.0 
14.0 

167.0 
30.0 
14.8 
24.5 
72.8 

404.0 


September. 


Gace 

I  eight, 


Dis- 
charge. 


1.58 
1.38 
1.25 
.96 
.05 

.94 
.92 
.99 
.94 
.96 

1.04 
.96 
.90 
.86 

1.16 

1.14 
1.04 
.94 
.92 
.91 

.89 
.91 
.90 


124.1 
81.9 
59.1 
17.5 
16.6 

15.6 
14.0 
20.7 
15.6 
17.5 

27.4 
17.5 
12.2 
9.8 
44.6 

41.6 
27.4 
15.6 
14.0 
13.6 

11.6 
13.5 
12.2 
11.0 
11.6 

10.4 
9.3 
9.8 
14.8 
14.8 


October. 


Qage     Dis- 
beigbt.  charge. 


.97 
.96 
.91 
.87 


.90 
.92 


.92 
.92 
.89 
.86 
.86 

.90 

.90 

2.42 

1.37 

1.11 

1.05 
1.12 
1.53 
1.26 
1.11 

1.07 
1.04 
1.00 
1.00 
1.00 
1.00 


Qage     Dis- 
heignt.  charge. 


11.0 
16.5 
16.0 
12.3 
10.0 

10.5 
12.0 
13.0 
11.0 
10.5 

13.0 
13.0 
11.0 
9.5 
9.5 

12.0 
12.0 
308.0 
72.0 
29.3 

23.0 
28.0 
111.7 
59.0 
30.5 

25.0 
23.0 
22.0 
22.0 
22.0 
22.0 


November. 


1.00 
.97 
.96 
.97 
.96 

1.03 
1.83 
1.28 
1.15 
1.11 

1.09 
1.10 
1.23 
1.53 
1.65 

1.32 
1.23 
1.66 
1.51 
1.33 

1.21 
1.11 
1.07 
1.16 
1.54 

1.33 
1.23 
1.71 
1.93 
1.40 


Oaee     Dis- 
height.  charge. 


22.0 
18.5 
17.5 
18.5 
17.5 

25.9 
175.0 
64.3 
43.1 
37.0 

34.0 
35.5 
65.6 
111.7 
143.0 

71.0 
65.6 
147.0 
107.4 
72.8 

52.4 
37.0 
31.2 
44.6 
114.6 

72.8 
65.6 
163.0 
197.0 
85.6 


December. 


1.27 
1.21 
1.16 
1.14 
1.12 

1.11 
1.10 
1.10 
1.10 
1.10 

1.09 
1.08 
1.07 
1.07 
1.38 

1.99 
1.27 
1.33 
1.23 
1.22 

1.19 
1.35 
2.53 
1.60 
1.57 

1.46 
2.33 
1.52 
1.33 
1.32 
2.83 


62.5 
52.4 
44.6 
41.6 
38.5 

37.0 
35.5 
35.5 
35.5 
35.5 

34.0 
32.5 
31JJ 
30?O 
81.9 

211.0 
62.5 
72-8 
55.6 
54.0 

40.2 

76.3 

336.0 

129.5 

121.5 

97.3 
287.0 

iiao 

72.8 

71.0 

414.0 


Doily  gage  height  y  infeetf  of  Northeast  Branch  of  Anacoatia  River  at  HyaltsvilUf  Md,, 

for  1912. 


Day. 


Jan.       Feb.       Mar.       Apr.      May.      June.      July.      Aug.      Sept. 


1 
2 
3 
4 
5 

6 
7, 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20. 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 


1.99 
1.45 
1.38 
1.34 
1.32 

1.70 
1.37 
1.50 
1.34 
1.38 

1.27 
1.30 
1.47 
1.60 
1.37 
1.44 
1.33 
1.40 
2.80 
4.24 

3.68 
2.65 
1.99 
1.51 
1.28 

1.25 
1.43 
1.51 
1.65 
2.59 
1.80 


1.60 
1.34 
1.31 
1.22 
1.41 

1.30 
1.34 
1.20 
1.30 
1.32 

1.26 
1.22 
1.12 
1.17 
1.13 

.99 
1.06 
1.30 
4.00 
2.50 
3.00 
2.75 
2.02 
1.50 
1.53 

2.17 
4.43 
2.18 
1.70 


1.12 
.97 
.92 
.87 
.87 

.90 
1.00 
1.26 
1.21 
1.08 

.95 
1.75 
5.00 
2.06 
4.30 

5.10 
1.60 
1.73 
1.62 
1.57 

1.52 
1.42 
1.39 
3.07 
2.35 

1.70 
1.56 
1.47 
4.95 
3.30 
2.02 


1.68 
1.65 
2.17 
1.71 
1.58 

1.51 
1.49 
1.75 
1.51 
1.42 

1.37 
1.34 
1.55 
1.47 
1.41 

1.50 
1.58 
2.25 
2.10 
1.60 

1.42 
1.44 
1.50 
1.37 
1.32 

1.30 
1.30 
1.33 
1.28 
1.31 


I 


1.27 
1.24 
1.24 
1.20 
1.20 

1.30 
7.30 
3.44 
1.93 
1.82 

1.80 
2.16 
2.30 
1.91 
1.89 

3.21 
2.70 
2.05 
1.79 
1.67 

1.60 
1.56 
1.53 
1.53 
1.49 

1.44 
1.41 
1.41 
1.46 
1.45 
1.46 


1.36 
1.30 
1.46 
1.40 
1.36 

1.55 
1.57 
1.38 
1.35 
1.31 

1.30 
1.30 
1.30 
1.28 
1.28 

2.05 
2.20 
1.55 
1.35 
1.40 

1.15 
1.10 
1.10 
1.28 
1.33 

1.30 
4.90 
1.65 
1.43 
1.21 


1.37 
1.31 
1.29 
1.26 
1.23 

1.19 
1.19 
1.17 
1.14 
1.05 

1.27 
1.24 
1.20 
1.15 
2.12 

1.48 
.1.40 
1.32 
1.73 
1.39 

1.31 
1.73 
1.35 
1.54 
1.87 
1.47 
1.32 
1.25 
1.28 
1.45 
1.25 


1.25 
1.21 
1.20 
1.20 
1.15 

1.15 
1.15 
1.14 
1.13 
1.25 

1.22 
1.15 
1.12 
1.15 
1.13 

1.09 
1.06 
1.01 
1.14 
1.45 

1.25 
1.15 
1.13 
1.08 
1.02 

1.01 
1.04 
.99 
1.12 
1.06 

i.oa 


1.05 
1.00 
1.23 
1.11 
1.00 

1.03 
.99 
1.33 
1.10 
1.00 

.04 
.92 
.01 
1.00 
1.01 

1.77 
1  19 
1.13 
1/0 
1.12 

1.18 
1.01 
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Daily  dudiargt,  in  ucand-feet,  of  Northeast  Branch  of  Anacostia  River  at  Hyattsville, 

Md.yfor  1912. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

211.0 
95.5 
81.9 
74.6 
71.0 

160.0 
80.0 

106.0 
74.6 
81.9 

62.5 
67.5 
99.0 
120.5 
80.0 

93.5 
72.8 
85.8 
400.0 
786.0 

630.0 
365.0 
211.0 
107.3 
64.1 

69.1 
91.6 
107.3 
144.0 
350.0 
193.0 

129.6 
74.6 
69.2 
54.0 
87.6 

67.5 
74.6 
60.8 
67.5 
71.0 

61.0 
54.0 
38.5 
46.1 
39.9 

20.7 
30.0 
67.5 
717.0 
328.0 

432.0 
373.0 
207.0 
96.5 
102.0 

240.0 
800.0 
243.0 
137.7 

32.3 
14.5 
10.6 
7.5 
7.5 

9.6 

17.3 
63.0 
45.6 
26.9 

12.6 
149.0 
964.0 
220.0 
765.0 

992.0 
115.6 
141.0 
120.5 
104.1 

102.0 
81.0 
75.7 
448.0 
280.0 

138.0 
107.7 
92,8 
948.0 
604.0 
208.0 

133.2 
126.1 
241.0 
138.9 
111.5 

98.3 
94.7 
148.8 
98.3 
81.0 

72.1 
67.0 
105.7 
90.9 
79.2 

96.5 
111.5 
258.0 
225.0 
116.5 

81.0 
85.0 
90.5 
72.1 
63.4 

60.0 
60.0 
65.2 
56.9 
61.7 

55.2 
60.1 
50.1 
44.0 
44.0 

60.0 

1,758.0 

615.3 

188.6 

164.8 

160.0 
238.2 
268.0 
184.2 
180.0 

482.4 
3(il.O 
214.0 
157.9 
130.9 

116.5 
106.8 
102.0 
102.0 
94.7 

86.0 
79.2 
79.2 
89.0 
87.0 
89.0 

70.3 
60.0 
89.0 
77.4 
70.3 

105.9 
109.6 
74.0 
68.6 
61.7 

60.0 
60.0 
60.0 
56.9 
56.9 

214.0 

220.0 

75.2 

42.0 

49.5 

16.0 
11.0 
11.0 
31.5 
38.6 

34.5 
886.0 
94.0 
54.5 
23.0 

44.5 
36.0 
33.0 
29.0 
25.0 

20.5 
20.5 
18.0 
15.0 
8.0 

30.5 
26.3 
21.5 
16.0 
195.0 

63.0 
49.5 
37.0 
110.0 
48.0 

36.0 
110.0 
42.0 
74.0 
138.0 

61.6 
87.0 
28.0 
31.5 
58.0 
28.0 

28.0 
23.0 
21.6 
21.5 
16.0 

16.0 
16.0 
15.0 
14.0 
28.0 

24.0 
16.3 
13.0 
16.0 
14.0 

10.5 
10.0 
5.5 
15.0 
58.0 

28.0 
16.0 
14.0 
10.0 
6.0 

6.5 
7.0 
4.0 
13.0 
10.0 
6.5 

8  0 

2 

4.8 

3 

24  0 

4 

12.0 

5 

10  6 

C 

6.5 

7.. 

4.0 

8 

38.5 

9 

11.0 

10. 

4.8 

11 

3.0 

12 

2.2 

13 

2.0 

14 

4.8 

15 

5.6 

16 

117.0 

17 

20.5 

18 

14.0 

19 

104.5 

20 

53.0 

21 

19.5 

22 

5.5 

23 

2f    

25 

26 

27 

28 

29 

30 

31 

Monthly  discharge  of  Northeast  Branch  of  Anacostia  River  at  Uyattsvillef  Md.  Jor  1911-12. 

[Drainage  area,  75  square  miles.] 


Run-off 
rdepth  in 
inches  on 
drainage 
area). 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 

square 
mile. 

1911. 
July 

11.0 
404.0 
124.1 
308.0 
197.0 
414.0 

786 
800 
992 
258 
1,758 
886 
195 
58.0 
117 

3.6 

3.7 
9.3 
9.6 
17.5 
30.0 

69.1 
20.7 
7.5 
66.9 
44.0 
11.0 
8.0 
4.0 
2.0 

6.15 
35.23 
24.17 
82.27 
70.89 
91.89 

160 

165 

219 

107 

204 
96.0 
48.1 
16.2 
21.6 

0.08 
.47 
.32 
.43 
.96 

1.23 

2.25 

2.20 

2.92 

1.43 

2.72 

1.28 

.641 

.216 

.288 

0.00 

August..    ....rr 

.54 

September   

.36 

October 

.50 

Noveniber      ,,,.,,-.  ^ ,-.. , ^ 

1.05 

December ,,,.-,-,,-..-  ^ , 

1.41 

1912. 

2.50 

February. 

2.37 

Mairh..'. 

8.37 

Anril 

1.60 

Miir:::::::;;::::::::::::::..:.: :.: 

3.14 

June 

1.43 

July      

.74 

August 

.25 

September  1-23 

.24 
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SUEFACE  WATER  SUPPLY,  1912,  PART  I. 


NORTHWEST   BRANCH   OP   ANAC08TIA   RIVER   AT   BLADENSBURG,   BffD. 

Location. — ^About  300  feet  above  the  Washington  &  Maryland  Railway  Co.'b  bridge 
and  about  half  a  mile  northwest  of  Bladensbuig. 

BecordB  available.— July  1,  1911,  to  September  22,  1912. 

Drainage  area. — 52  square  miles. 

Gktge. — ^Vertical  staff  on  left  bank.  Gage  zero  is  4.59  feet  above  United  States  Engi- 
neer Office  mean  low-water  datum. 

Channel. — Sandy  and  probably  shifting. 

Diacharg^  measurementfl. — ^Made  by  wading  or  from  a  gaging  bridge. 

Cooperation. — Station  established,  maintained,  and  records  furnished  by  the  United 
States  Engineer  Office. 

Daily  gage  height  in  feet  and  disehaarae^  in  second-feet  of  Northwest  Branch  of  Anaeostia 
River  at  Bladensburg,  Md.y  for  1911. 


July. 

August. 

September. 

October. 

November. 

December. 

Day. 

he^t. 

Dis- 
charge. 

hel^t. 

DL*- 
chaige. 

Gne© 
height. 

Dis- 
charge. 

Gage 
hei^t. 

Dis- 
charge. 

Gage 
height. 

Dls. 
charge. 

he^b^t. 

Dis- 
charge. 

1 

0.60 
.60 
.60 
.60 
.60 

.60 
.60 
.60 
.60 
.60 

.60 
.60 
.59 
.59 
.68 

.72 
.75 
.60 
.61 
.59 

.97 
.84 
.58 
.58 
.54 

.52 
.53 
.51 
.50 
.51 
.51 

4.8 
4.8 
4.8 
4.8 

4.8 

4.8 
4.8 
4.8 
4.8 
4.8 

4.8 
4.8 
4.6 
4.6 
6.4 

7.3 
8.0 
4.8 
5.0 
4.6 

16.4 
10.8 
4.4 
4.4 
3.8 

3.4 
3.6 
3.3 
3.2 
3.3 
3.3 

0.52 
.49 
.55 
1.87 
1.20 

.91 
.71 
.66 
.60 
.59 

.58 
.59 
.60 
.65 
.71 

.68 
.64 
.59 
.59 
.58 

.57 
.65 
.55 
.55 
1.65 

1.35 
.96 
.91 
1.27 
1.43 
3.91 

3.4 

3.0 

3.9 

96.3 

30.2 

13.6 
7.0 
5.8 
4.8 
4.6 

4.4 

4.6 
4.8 
5.8 
7.0 

6.4 
5.6 
4.6 
4.6 
4.4 

4.2 
3.9 
3.9 
3.9 
70.0 

42.0 
15.9 
13.6 
35.6 
48.9 
^68.0 

2.96 
3.94 
1.93 
1.72 
1.24 

.99 
.98 
.93 
.83 
.80 

.82 
.75 
.68 
.65 
1.13 

.99 
.95 
.90 

.8G 
.81 

.83 
.82 
.80 
.78 
.80 

.80 
.78 
.76 
.79 
.74 

273.0 
473.0 
104.0 
78.0 
33.2 

17.4 
16.9 
14.5 
10.5 
9.5 

10.2 
8.0 
6.4 
5.8 

25.3 

17.4 
15.4 
13.2 
11.6 
9.8 

10.5 
10.2 
9.5 
8.8 
9.5 

9.5 

8.8 
8.3 
9.1 

7.8 

0.76 
.78 
.77 
.81 
.80 

.75 
.72 
.09 
.68 
.66 

.75 
.81 

:S 

.79 

.78 

.78 

2.65 

1.25 

1.10 

1.25 
1.31 
1.69 
1.21 
1.10 

1.04 

1.02 

1.01 

.96 

.91 

.92 

8.3 
8.8 
8.5 
9.8 
9.5 

8.0 
7.3 
6.6 
6.4 
6.0 

8.0 
9.8 
9.1 
8.0 
9.1 

8.8 

8.8 

218.0 

34.0 

23.3 

34.0 
38.7 
74.5 
31.0 
23.3 

20.1 
19.0 
18.5 
15.9 
15.0 
14.1 

0.90 
.86 
.81 
.85 
.94 

1.98 
1.52 
1.25 
1.15 
1.12 

1.05 
1.18 
1.23 
1.65 
1.75 

1.61 
1.35 
1.20 
1.20 
1.22 

1.08 
1.01 
1.00 
1.25 
1.35 

1.24 
1.25 
1.98 
1.71 
1.31 

13.2 
11.6 
9.8 
11.2 
15.0 

110.8 
56.9 
34.0 
27.6 
24.6 

20.6 
28.7 
34.0 
70.0 
81.5 

65.4 
42.0 
30.2 
30.2 
31.8 

22.2 

18.5 
18.0 
34.0 
42.0 

33.2 
34.0 
110.8 
76.1 
38.7 

1.28 
1.11 
1.02 
.90 
.97 

.95 
.90 
.92 
.95 
.80 

.97 
1.05 
1.00 
1.02 
1.35 

1.61 
1.61 
1.39 
1.35 
1.13 

1.12 
1.16 
3.15 
1.95 
1.74 

1.45 
2.20 
1.55 
1.39 
1.35 
3.52 

3G  3 

2 

23.9 

3 

19  0 

4 

17.4 

5 

16.4 

6 

15.4 

7 

13.2 

8 

14.1 

9 

15.4 

10 

12.8 

11 

16  4 

12 

20.4 

13 

1R.0 

14 

19.0 

15 

42  0 

16 

17 

65,4 
65.4 

18 

45  4 

19 

42.0 

20 

25  3 

21 

21.6 

22 

27.3 

23 

312  0 

21 

lot;.  5 

25 

80  4 

26 

50  6 

27 

142,4 

28 

59  8 

29 

45.4 

30 

42.0 

31 

387.0 



Digitized  by  VjOOQIC 


POTOMAC  RIVEE  BASIN. 


229 


Daihf  gage  heighty  in  feet,  of  Northwezt  Branch  of  Anacostia  River  at  Bladenshurg,  Md,, 

for  1912. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

July. 

Aug. 

Bept 

1 

2.55 
1.72 
1.55 
1.41 
1.35 

1.68 
1.35 
1.45 
1.32 
1.39 

1.35 
1.38 
1.41 
1.65 
1.55 

1.28 
1.04 
.93 
1.55 
4.53 

2.71 
1.65 
1.55 
1.45 
1.30 

1.25 
1.42 
1.51 
1.65 
2.85 
2.06 

1.75 
1.53 
1.65 
1.63 
1.65 

1.75 
1.65 
1.48 
1.45 
1.06 

1.17 
1.28 
1.31 
1.28 
1.20 

1.06 
1.08 
2.45 
1.80 
1.55 

3.15 
8.65 
2.80 
1.95 
1.65 

1.78 
5.48 
2.00 
1.72 

1.65 
1.48 
1.40 
1.28 
1.00 

.94 

1.75 
1.80 
1.80 
1.61 

1.48 
1.76 
4.40 
2.10 
1.55 

5.06 
2.10 
1.95 
1.80 
1.55 

1.38 
1.35 
1.27 
3.28 
2.26 

1.83 
1.68 
1.65 
4.40 
3.H4 
2.10 

1.90 
1.78 
2.95 
1.82 
1.65 

1.63 
1.62 
2.05 
1.78 
1.65 

1.59 
1.54 
1.72 
1.64 
1.62 

1.80 
1.85 
1.96 
2.05 
1.75 

1.61 
1.64 
1.70 
1.57 
1.50 

1.46 
1.50 
1.49 
1.46 

1.57 

1.50 
1.47 
1.40 
1.37 
1.35 

1.45 
•  6.00 
3.30 
2.30 
1.85 

1.72 
2.35 
8.00 
2.32 
1.71 

8.60 
2.40 
2.05 
1.60 
1.50 

1.45 
1.40 
1.40 
1.42 
1.38 

1.31 
1.27 
1.24 
1.30 
1.65 
1.52 

1.47 
1.42 
1.38 
1.35 
1.24 

1.25 
1.46 
1.35 
1.14 
1.10 

1.09 
1.07 
1.05 
1.20 
1.38 

1.20 
2.20 
1.60 
1.44 
1.44 

1.33 
1.28 
1.30 
1.38 
1.80 

2.43 

3.50 
1.66 
1.49 
1.49 



1.22 
1.18 
1.16 
1.15 
1.05 

1.03 
1.00 
.98 
.95 
.90 

1.15 

1.00 

.98 

.96 

2.00 

1.80 
1.70 
1.52 
1.40 
1.30 

1.06 
1.75 
1.30 
1.08 
1.75 

1.45 
1.15 
1.00 
1.05 
1.37 
1.05 

1.05 

1.02 

1.00 

.96 

.96 

.96 
.94 
.94 

.96 
1.15 

1.06 
1.00 
1.00 
.97 
.95 

.96 
.95 
.94 
.90 
1.36 

1.00 
.95 
.90 
.90 
.86 

.85 
.90 
.86 
1.05 
.95 
.92 

0  92 

2 

.90 

3 

.96 

4  .  . 

92 

5 

.94 

6 

.90 

7 

.88 

8 

1.28 

9 

.98 

10 

.92 

11 

.84 

12 

.82 

13 

.80 

14 

.80 

15 

.78 

16 

2.40 

17 

L30 

18 

1.10 

19 

1.45 

ao 

1.20 

21 

1.00 

22 

.95 

23 

24 

25 

26 

27 

28 

29 

30 

31 

a  Backwater. 


Daily  di.charge,  in  wocmd-feei,  of  Northwe.  t  Branch  of  Anacc^iia  River  at  Bladensburg^ 

Md.,for  1912. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1 

200.0 
78.0 
60.0 
47.1 
42.0 

73.5 
42.0 
50.7 
30.5 
45.4 

42.0 
44.5 
47.1 
70.0 
60.0 

36.3 
20.1 
14.5 
60.0 
597.0 

228.0 
70.0 
60.0 
50.7 
37.9 

33.9 
48.0 
56.1 
70.0 
255.0 
120.5 

81.5 
58.0 
70.0 
68.0 
70.0 

81.5 
70.0 
53.4 
50.7 
20.6 

28.0 
36.3 
38.7 
36.3 
30.2 

20.6 
22.2 
182.0 
87.5 
60.0 

249.0 

325.0 

198.0 

88.5 

57.5 

70.4 

617.0 

94.0 

64.5 

57.5 
42.4 
36.0 
27.0 
11.5 

9.0 
67.5 
72.3 
82.0 
54.0 

42,5 
68.5 
444.0 
105.6 
48.5 

548.0 
105.6 
88.5 
72.3 
48.5 

34.3 
32.0 
26.5 
267.0 
125.2 

75.5 
60.6 
57.8 
444.0 
356.0 
105.6 

83.0 
70.4 
220.0 
74.5 
57.7 

55.8 
54.8 
99.8 
70.4 
57.7 

52.1 
47.7 
64.5 
56.8 
54.8 

72.3 
77.6 
89.6 
99.8 
65.3 

53.9 
56.8 
62.5 
60.5 
44.0 

40.7 
44.0 
43.2 
40.7 
50.5 

44.0 
41.5 
36.0 
33.5 
32.0 

40.0 
366.0 
272.0 
130.3 

77.6 

64.5 
136.8 
227.0 
J33.0 

63.5 

318.0 
143.5 
99.8 
53.0 
44.0 

40.0 
36.0 
36.0 
37.5 
34.3 

29.5 
26.5 
24.3 
28.5 
57.5 
45.9 

41.5 
37.5 
34.3 
32.0 
24.4 

25.0 
40.7 
32.0 
18.4 
16.2 

15.6 
14.8 
13.7 
22.0 
34.3 

22.0 
149.7 
71.1 
55.0 
55.0 

44.7 
40.5 
42.2 
49.5 
94.6 

187.0 
310.0 
78.0 
60.0 
60.0 

36.0 
33.0 
31.4 
30.7 
24.3 

28.0 
21.2 
20.0 
18.5 
16.2 

30.7 
21.2 
20.0 
19.0 
120.0 

94.5 
82.6 
63.0 
51.0 
42.2 

24.3 
88.5 
42.2 
26.0 
88.5 

56.0 
30.7 
21.2 
24.3 
48.5 
24.3 

24.3 
22.4 
21.2 
20.0 
19.0 

19.0 
18.0 
18.0 
19.0 
80.7 

24.3 
21.2 
21.2 
19.5 
18.5 

18.5 
18.5 
18.0 
16.2 
47.5 

21.2 
18.5 
16.2 
16.2 
14.6 

14.0 
16.2 
14.6 
24.3 
18.5 
17.0 

17.0 

2 

16.2 

3 

20.0 

4 

17.0 

5   

18.0 

6 

16.2 

7 

15.4 

8  

40.5 

9 

20.0 

10 

17.0 

11 

13.6 

12 

12.9 

13 

12.3 

14 

12.3 

15 

11.8 

1§ 

182.0 

17 

42.2 

18 

27.2 

19 

56.0 

20 

34.5 

21 

21.2 

22 

18.6 

23 

24 .- 

25 

26 

27 

28 

29 

30...                

31 

Digitized  by  VjOOQ IC 


230 


SURFACE  WATER  SUPPLY,  1912,  PART  I. 


Monthly  discharge  of  Norlhwest  Branch  of  Anacostia  River  <U  Bladenshwrg^  Md.^  far 

1911-12. 


[Drainaee  area,  52  square  miles.] 


Month. 


Discharge  in  second-feet. 


ICaximum. 


mm. 

Mean. 

Per 

square 
mile. 

8.2 

5.25 

0.10 

8.0 

30.15 

.58 

6.8 

41.50 

.80 

6.0 

23.23 

.45 

9.8 

39.22 

.75 

12.8 

58.76 

1.13 

Run-off 
(depth  in 
in<dieson 
drainas6 

area). 


July 

August 

September.. 

October 

November.. 
December. . 


January.., 
February., 
March.... 
April 


16.4 
468.0 
473.0 
218.0 
110.8 
387.0 


1912. 


fay 

June , 

July 

August , 

September  1-22. . 


597.0 
617.0 
548.0 
220.0 
366.0 
310.0 
120.0 
47.5 
182.0 


14.5 

87.1 

1.68 

20.6 

101 

1.94 

9.0 

117 

2.25 

40.7 

67.0 

1.29 

24.3 

8S.8 

1.71 

13.7 

57.4 

1.10 

16.2 

41.1 

.790 

14.0 

20.2 

.388  1 

11.8 

29.2 

.562  i 

0.12 
.67 

.80 

.51 

.84 

1.30 


1.94 

2.09 

2.59 

1.44 

1.97 

1.23 

.91 

.45 

.46 


BEAVERDAM  BRANCH  OF  ANACOSTIA  RIVER  AT  KENILWORTH,  D.  C. 

Location. — Just  below  stone  culvert  under  Kenilworth  Avenue  and  about  500  feet 

north  of  the  District  line  at  Kenilworth. 
Becords  available.— July  1,  1911,  to  September  21,  1912. 
Drainage  area. — 14  square  miles. 
Gage. — Vertical  staff  attached  to  a  steel  frame  about  50  feet  below  culvert.    Zero  of 

gage  is  at  elevation  3.68  feet  above  United  States  Engineer  Department  mean 

low  water. 
Channel. — Sand  and  gravel. 
Diflcharge  measurements. — Made  by  wading. 
Cooperation. — Established,  maintained,  and  records  furnished  by  United  States 

Engineer  Office. 

Daily  gage  height^  in  feet,  and  discharge,  in  second-fee ty  of  Beaverdam  Branch  of  Ana- 
costia River  at  Kenilworth^  D,  C.^for  1911. 


Day. 


11. 

12. 
13. 
14. 
15. 


July. 

August, 

Septeml>er. 

October. 

November. 

December. 

(.uRe 

Di.-}- 

(Ja^e 

Dis- 

Gage 

Dis- 

Oage 

Di»- 

Case 
heii^t. 

Dte- 

Gage 

Db- 

|heig.it. 

chiirge. 

heigtil. 

charge. 

heigiiL. 

charge. 

helgnt. 

chaiige. 

charge. 

height. 

Charge. 

0.90 

1.8 

0.90 

1.8 

0.93 

2.5 

0.03 

2.5 

0.99 

4.0 

1.19 

12.1 

1      .90 

l.S 

.93 

2.5 

.95 

3.0 

.95 

3.0 

1.01 

4.8 

1.14 

9.7 

.90 

1.8 

.94 

2.7 

.90 

1.8 

.95 

3.0 

1.02 

5.3 

1.12 

8.7 

.90 

1.8 

.99 

4.0 

.89 

1.5 

.95 

3.0 

1.02 

5.3 

1.10 

8.0 

.90 

1.8 

.99 

4.0 

.91 

2.0 

.97 

8.5 

1.02 

5.3 

1.10 

8.0 

.90 

1.8 

.98 

3.8 

.87 

1.1 

.99 

4.0 

1.03 

5.5 

1.09 

7.6 

.90 

1.8 

.96 

3.3 

.90 

1.8 

1.00 

4.4 

1.25 

15.2 

1.09 

7.6 

.90 

l.K 

.93 

2.5 

.87 

1.1 

.95 

3.0 

1.12 

8.7 

1.07 

6.8 

.90 

1.8 

,92 

2.3 

.91 

2.0 

.95 

3.0 

1.07 

6.8 

1.04 

6.7 

.90 

1.8 

.91 

2.0 

.90 

1.8 

.93 

2.5 

1.08 

7.2 

1.04 

S.7 

.90 

1.8 

.90 

1.8 

.93 

2.5 

.95 

5.0 

1.05 

6.0 

1.03 

6.5 

.90 

l.H 

.88 

1.3 

.93 

2.5 

.94 

2.7 

1.08 

7.2 

1.04 

5.7 

.90 

1.8 

.87 

1.1 

.89 

1.5 

.93 

2.5 

1.23 

14.2 

1.03 

6.5 

.90 

1.8 

.87 

1.1 

.ss 

1.3 

.93 

2.5 

1.03 

5.5 

1.03 

5.5 

1      .90 

1.8 

.88 

1.3 

1.G7 

41.6 

.94 

2.7 

1.54 

32.5 

1.48 

28.7 
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Daily  gage  ?teig?U,  in  feet,  and  discharge,  in  second-feet,  of  Beaverdam  Branch  of  Ana* 
cosiia  River  at  Kenilworth,  D.  C.,for  1911 — Continued. 


July. 

August. 

September. 

October. 

NoTember. 

December. 

Day. 

he^t. 

Dia- 
charge. 

hei^t. 

Dis- 
charge. 

hei^t. 

Dis- 
charge. 

hel^t. 

Dis- 
charge. 

Gace     Dis- 
heignt.  charge. 

he^t. 

Dis- 
charge. 

18 

0.88 
.94 
.91 
.87 
.92 

.94 
.99 
.94 
.90 
.90 

.90 
.90 
.89 

.88 
.88 
.88 

1.3 
2.7 
2.0 
1.1 
2.3 

2.7 
4.0 
2.7 
1.8 
1.8 

1.8 
1.8 
1.5 
1.3 
1.3 
1.3 

0.89 

.88 
.91 
.87 
.90 

.90 
.90 

.84 
.88 
.88 

.93 
.93 
.91 
.89 
1.05 
1.07 

1.5 
1.3 
2.0 
1.1 

1.8 

1.8 
1.8 
.5 
1.3 
1.3 

2.5 
2.5 
2.0 
1.5 
6.0 
6.8 

1.01 
1.00 
.95 
.95 
.95 

.93 
.92 
.90 

:S 

.92 
.91 
.93 
.94 
.94 

4.8 
4.4 
3.0 
3.0 
3.0 

2.5 
2.3 
1.8 
2.5 
2.0 

2.3 
2.0 
2.5 
2.7 
2.7 

0.94 
.95 
1.74 
1.20 
1.07 

1.14 
1.15 
1.36 
1.14 
1.06 

1.05 
1.02 
1.01 
1.02 
1.02 
1.01 

2.7 
3.0 
48.0 
12.7 
6.8 

9.7 
10.1 
21.4 
9.7 
6.4 

6.0 
6.3 

4.8 
5.3 
5.3 
4.8 

1.34 
1.13 
1.88 
1.35 
1.19 

1.13 
1.10 
1.08 
1.53 
1.42 

1.22 
1.16 
1.48 
1.49 
1.27 

20.3 
9.2 
60.4 
20.8 
12.1 

9.2 

8.0 

7.2 

81.8 

26.0 

13.7 
10.6 
27.4 
29.0 
16.3 

1.49 
1.49 
1.27 
1.19 
1.12 

1.13 
1.25 
1.76 
1.48 
1.42 

1.48 
1.74 
1.38 
1.23 
1.20 
2.12 

29.0 

17. » 

29.0 

IS              .   ..     . 

16.3 

19 

12.1 

20 

8.7 

21 

9.2 

22 

15.2 

23 

50.0 

24 

28.7 

25 

25.0 

26 

28.7 

27 

48.2 

28 

22.8 

29 

14.2 

30 

12.7 

31 

95.0 

Daily  gage  height,  in  feet,  of  Beaverdam  Branch  of  Anacostia  River  at  Kenilworth,  D.  C, 

for  1912. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

1          

1.52 
1.31 
1.28 
1.25 
1.25 

1.25 
1.25 
1.25 
1.25 
1.25 

1.25 
1.25 
1.25 
1.30 
1.30 

1.30 
1.30 
1.30 
2.02 
1.66 

1.40 
1.20 
1.22 
1.23 
1.25 

1.12 
1.20 
1.20 
1.35 
1.85 
1.65 

1.60 
1.29 
1.45 
1.20 
1.20 

1.10 
1.05 
1.05 
1.05 
1.05 

1.05 
1.05 
1.05 
1.06 
1.06 

1.09 
1.12 
2.11 
1.76 
1.63 

1.60 
2.30 
1.42 
1.21 
1.24 

1.49 
2.50 
1.48 
1.26 

1.21 
1.18 
1.12 
1.05 
1.05 

1.09 
1.30 
1.20 
1.34 
1.16 

1,03 
1.75 
2.48 
1.72 
3.96 

2.23 
1.85 
1.77 
1.62 
1.55 

1.52 
1.48 
1.41 
2.40 
1.80 

1.55 
1.47 
1.43 
2.54 

1.88 
1.56 

1.47 
1.48 
1.60 
1.44 
1.39 

1.38 
1.37 
1.53 
1.39 
1.34 

1.30 
1.31 
1.30 
1.31 
1.30 

1.28 
1.30 
1.49 
1.42 
1.34 

1.20 
1.28 
1.35 
1.24 
1.23 

1.20 
1.20 
1.22 
1.21 

1.22 

1.21 
1.20 
1.19 
1.15 
1.13 

1.19 
a  2. 30 
1.88 
1.53 
1.32 

1.15 
1.67 
1.53 
1.39 
1.30 

1.95 
1.73 
1.35 
1.24 
1.21 

1.17 
1.10 
1.12 
l.ll 
1.05 

1.05 
1.0.5 
1.06 
1.12 
1.07 
1.04 

1.02 
1.01 
1.03 
1.03 
1.00 

1.80 
1.17 
1.04 
1.03 
1.00 

1.00 
.99 
.99 
.98 

1.02 

1.03 
1.20 
1.12 
1.08 
1.05 

1.04 
1.00 
1.02 
1.01 
1.25 

1.50 
1.47 
1.24 
1.13 
1.09 

1.05 
1.03 
1.01 
1.00 
1.00 

1.00 
1.00 
1.00 
.98 
1.00 

1.03 

1.01 

.96 

.95 

1.52 

1.08 
1.00 
3.42 
1.60 
1.13 

1.01 

1.00 

.97 

.94 

.95 

1.00 
.93 
.90 
.90 
.90 
.80 

0.89 
.90 
.94 
.83 
.83 

.83 

.82 
.82 
.82 
.83 

.82 

.81 
.78 
.79 
.77 

.77 
.75 
.75 
.95 
.92 

.82 
.75 
.75 
.73 
.73 

.74 
.75 
.72 
.80 
.76 
.75 

0.73 

2 

.74 

3         

.80 

4 

.80 

6 

.80 

6             

.76 

7 

.76 

8              

.80 

9 

.76 

10          

.74 

11     

.73 

12                    

.71 

13 

.70 

14       

.71 

15]    

.73 

16 

.73 

17                

.73 

18 

.84 

19     

1.27 

20 

.94 

21 

.82 

22     

23 

24       

25              

26         

27 

2S          

29               

30 

31             

a  Backwater. 
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SURFACE  WATEB  SUPPLY,  1912,  PART  I. 


D<nly  distharge,  in  tecond-feet^  of  Beaverdam  Branch  of  Anacostia  River  at  KenUworthg 

D.  a,  for  1912. 


Day. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

JSept. 

1 

31.2 
18.7 
16.8 
15.2 
16.2 

15.2 
15.2 
15.2 
15.2 
15.2 

15.2 
15.2 
15.2 
18.1 
18.1 

18.1 
18.1 
18.1 
64.1 
40.1 

23.8 
12.7 
13.7 
14.2 
15.2 

8.7 
12.7 
12.2 
20.8 
53.0 
39.4 

36.3 
17.5 
26.8 
12.7 
12.7 

8.0 
6.0 
6.0 
6.0 
6.0 

6.0 
6.0 
6.0 
6.4 
6.4 

7.6 
8.7 
70.2 
46.7 
38.1 

29.4 

75.8 
19.0 
8.3 
9.7 

22.8 
89.0 
22.3 
10.7 

8.3 
6.0 
4.5 
2.1 
2.1 

.  3.4 
12.7 

7.8 
14.6 

6.0 

1.5 
39.0 
87.6 
37.1 
187.0 

71.0 
45.8 
40.5 
30.6 
26.5 

24.7 
22.2 
18.5 
82.5 
42.5 

26.5 
21.6 
19.5 
94.7 
47.9 
27.0 

21.7 
22.2 
29.7 
20.0 
17.2 

15.7 
16.2 
25.1 
17.2 
14.7 

12.6 
13.1 
12.6 
13.1 
12.6 

11.6 
12.6 
22.7 
18.9 
14.7 

12.1 
11.6 
15.2 
9.6 
9.1 

7.8 
7.8 
8.7 
8.2 
8.7 

8.2 
7.8 
7.3 
5.7 
4.8 

7.3 
76.0 
53.0 
25.1 
13.6 

5.7 
34.7 
25.1 
17.2 
12.6 

60.1 
39.5 
15.2 
9.6 
8.2 

6.5 
3.7 
4.5 
4.2 
2.2 

2.2 
2.2 
2.2 
4.6 
2.7 
1.8 

1.2 
1.0 
1.5 
1.5 
.6 

45.5 

6.5 

1.8 

1.5 

.6 

.6 
.4 
.4 
.2 
1.2 

4.5 
11.5 
7.9 
6.3 
5.2 

4.9 
3.7 
4.2 
4.0 
14.0 

28.5 
26.5 
13.4 
8.4 
6.6 



5.2 

4.5 
4.0 
3.7 
3.7 

3.7 
3.7 
3.7 
3.0 
3.7 

4.5 
4.0 
2.5 
2.2 
29.7 

6.3 

3.7 

440.0 

34.4 

8.4 

4.0 
5.6 
2.6 
2.0 
2.2 

3.7 
1.8 
1.3 
1.3 
1.3 
.5 

1.6 
1.7 
2.0 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.4 
1.2 
1.3 
1.1 

1.1 
1.0 
1.0 
2.2 
1.8 

1.5 
1.0 
1.0 

.8 
.8 

.9 
1.0 

.7 
1.4 
I.O 
1.0 

0.8 

2     

.9 

3 

1.4 

4 

1.4 

5 

1.4 

6 

1.0 

7 

1.0 

8 

1.4 

9 

1.0 

10 

.9 

11 

.8 

12 

.6 

13 

.5 

14 

.6 

15 

.8 

16 

.8 

17 

.8 

18 

1.5 

19 

14.2 

20 

2.0 

21 

1.5 

22  

23 

24  

35 

26 

27 

28 

29 

30 

31 

Monthly  discharge  of  Beaverdam  Branch  of  Anacostia  River  at  Kenilworth,  D.  C,  for 

1911-12, 


[Drainage  area,  14  square  miles.] 


Month. 


1911. 

July 

August 

September 

October 

November 

December 

1912. 

January 

February 

March 

April 

May 

June 

July 

August 

September  1-21 


Discharge  in  senond-feet. 


Maximum. 


4.0 
6.8 
41.6 
48.0 
60.4 
95.0 


64.1 
89.0 

187.0 
29.7 
76.0 
45.5 

440.0 
2.2 
14.2 


Minimum.      Mean. 


1.1 
.5 
1.1 
2.5 
4.0 
5.5 


8.7 

6.0 

1.5 

7.8 

1.8 

.2 

.5 

.7 

.5 


1.88 
2.30 
3.68 
6.69 
14.49 
18.56 


20.7 

21.6 

34.3 

14.8 

15.3 

7.14 

19.4 

1.31 

1.68 


Per 
square 
mjle. 


0.13 
.16 
.26 
.48 
1.04 
1.33 


1.48 
1.54 
2.46 
1.06 
1.09 
.510 
1.39 
.094 
.120 


Run-off 
(depth  in 
inches  on 
drainage 
area). 


a  15 

.19 

.29 

.56 

1.15 

1.53 


1.71 

1.66 

2.82 

1.18 

1.26 

.57 

1.60 

.11 

.09 
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BAPPAHANNOCK  BIVBB  BASIN. 
RAPPAHANNOCK   RIVER   NEAR   FREDERICKSBURG,  VA. 

Location. — ^About  3}  miles  above  Fredericksburg,  and  about  1}  miles  above  the  dam 

of  the  Fredericksburg  Power  Co. 
Becords  available.— September  19,  1907,  to  December  31,  1912. 
Drainag^e  area. — 1,590  square  miles. 
Ga^. — Original  gage  and  station  located  at  a  pool  a  few  hundred  feet  above  a  rocky 

control.    This  gage  was  destroyed  February  14,  1908,  and  was  replaced  February 

20,  1908,  by  a  chain  gage  under  the  cable.    Datum  for  both  gages  the  same  and 

unchanged. 
GhanneL — ^Probably  permanent.    Current  sluggish  at  extreme  low  water. 
Diflcharge  zneasurements. — ^Made  from  car  and  cable. 
Winter  flow. — Not  often  affected  by  ice. 
Accuracy. — ^Accurate  discharge  measurements  at  low  stages  are  difficult.    A  good 

low-water  rating  curve  has  been  developed. 
Cooperation. — Established  in  cooperation  with  the  Fredericksburg  Power  Co.,  by 

which  the  cable  and  equipment  were  furnished. 

The  following  discharge  measurement  was  made  by  J.  G.  Mathers: 
May  13, 1912:  Gage  height,  4.97  feet;  discharge,  26,700  second-feet. 

Daily  gage  height  ^  in  feet,  of  Rappahannock  River  near  FredericJcsbury,  Va.^for  1912. 

[J.  W.  Franklin, obsener.] 


Day. 


1 
2 
3 
4 
5 

6 
7 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16, 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

28. 
27. 
28. 
29. 
30- 
31. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

2.7 

2.4 

3.0 

3.5 

1.96 

2.0 

1.65 

2.6 

1.02 

2.15 

1.44 

1.45 

2.35 

2.2 

2.8 

3.2 

1.9 

1.9 

1.66 

2.1 

.97 

2.05 

1.44 

1.44 

2.2 

2.25 

2.5 

3.7 

1.85 

1.85 

1.7 

1.55 

1.24 

1.95 

1.43 

1.48 

2.25 

2.2 

2.35 

3.1 

1.75 

1.75 

1.55 

1.40 

1.42 

1.85 

1.39 

1.6 

2.2 

1.85 

2.36 

2.7 

1.75 

1  75 

1.38 

1.28* 

1.20 

1.75 

1.40 

1.49 

1.75 

1.76 

2.2 

2.6 

1.75 

1.7 

1.32 

1.18 

1.10 

1.75 

1.39 

1.75 

2.2 

1.8 

2.2 

2.6 

1.85 

2.25 

1.28 

1.10 

1.16 

1.65 

1.55 

1.9 

2.25 

1.8 

2.8 

2.5 

3.8 

2.05 

1.25 

1.07 

3.0 

1.65 

5.4 

1.85 

2.25 

1.8 

3.0 

2.35 

3.9 

1.85 

1.23 

1.05 

2.3 

1.55 

3.4 

1.6 

2.1 

1.7 

2.9 

2.25 

2.6 

1.65 

1.18 

2.2 

1.7 

1.6 

2.8 

1.56 

2.0 

1.66 

2.6 

2.2 

2.26 

1.55 

1.11 

2.6 

1.26 

1.48 

2.3 

1.4R 

2.05 

1.65 

2.8 

2.15 

3.6 

1.6 

1.30 

2.2 

1.12 

1.47 

2.15 

1.6 

2.06 

1.66 

6.9 

2.1 

9.0 

1.45 

1.66 

1.76 

1.01 

1.44 

2.05 

1.48 

2.2 

1.6 

4.2 

2.16 

6.8 

1.45 

1.55 

1.6 

.95 

1.44 

2.0 

1.40 

2.2 

1.6 

6.1 

2.2 

3.6 

1.49 

4.5 

1.7 

.04 

1.55 

1.96 

1.40 

2.2 

1.65 

7.7 

2.15 

6.3 

1.43 

3.2 

1.6 

.93 

1.55 

1.85 

1.43 

2.2 

1.7 

5.5 

2.36 

6.4 

1.65 

1.7 

1.38 

.90 

1.49 

1.75 

1.43 

2.05 

1.7 

4.0 

2.35 

4.2 

2.25 

1.30 

1.30 

.90 

1.41 

1.7 

1.46 

2.25 

1.95 

3.3 

2.3 

3.6 

1.85 

3.2 

1.25 

1.26 

1.33 

1.65 

1.65 

2.8 

2.1 

3.0 

2.2 

3.2 

1.75 

2.15 

1.28 

1.38 

1.41 

1.66 

2.0 

2.5 

2.25 

2.9 

2.15 

2.9 

1.7 

1.85 

1.30 

1.49 

1.40 

1.65 

1.75 

2.4 

5.5 

2.8 

2.1 

2.7 

1.6 

1.7 

1.25 

1.5 

1.41 

1.66 

1.56 

2.4 

3.6 

2.6 

2.15 

2.6 

1.65 

1.55 

1.19 

1.7 

1.43 

1.6 

1.5 

2.3 

2.7 

2.8 

2.1 

2.4 

1.5 

1.34 

1.10 

6.2 

2.45 

1.55 

1.46 

2.4 

2.6 

3.4 

1.95 

2.4 

1.55 

1.55 

1.05 

9.8 

2.0 

1.55 

1.42 

2.25 

2.8 

3.0 

1.9 

2.25 

2.0 

1.9 

1.00 

5.7 

1.7 

1.56 

1.43 

2.0 

6.8 

2.7 

1.9 

2.15 

2.25 

1.75 

1.08 

3.4 

1.6 

1.5 

1.76 

2.06 

4.1 

2.6 

1.9 

2.1 

2.8 

1.40 

1.04 

3.1 

1.49 

1.55 

2.8 

2.1 

3.2 

6.9 

1.95 

2.05 

2.4 

1.30 

1.09 

2.8 

1.44 

1.47 

2.35 

2.25 

5.9 

1.9 

2.a5 

1.95 

1.43 

1.10 

2.45 

1.45 

1.47 

2.35 

2.4 

4.3 

2.15 

1.48 

1.07 

1.43 

5.5 

NOTB. 

charge  *« 


-River  partly  frozen  over  at  the  gage,  but  it  is  believed  that  the  relation  of  gage  height  to  dis- 
BS  not  seriously  affected  by  the  ice. 
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Daily  discharge^  in  $ec(md-feety  of  Rappahannock  River  near  Fredericksburg,  Va.,for  191 1. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1. 
2. 
3. 

4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


2.400 
1,840 
1,620 
1,700 
1,620 

1,040 
1,620 
1,700 
1,700 
1,480 

1,350 
1,420 
1,420 
1,620 
1,620 

1,620 
1,620 
1,420 
1,700 
2,570 

2,080 
1,920 
1,920 
1,770 
1,920 

1,700 
1,350 
1.420 
1,480 
1,700 
1,920 


1,920 
1,620 
1,700 
1,620 
1,160 

1,040 
1,100 
1.100 
1,100 
975 

918 
918 
918 
860 
860 

918 

975 

975 

1,280 

1,480 

1,700 
9,760 
4,140 
2,400 
2,240 

2,570 
15,000 
5,360 
3,290 


2,920 
2,570 
2,060 
1,840 
1,840 

1,620 
1,620 
2,570 
2,920 
2,740 

2,240 
2,570 

15,400 
5,630 

12,000 

19,100 
9,760 
5,100 
3,490 
2,920 

2,740 
2,570 
2,240 
2,670 
3,700 

2,920 
2,400 
2,240 
15,400 
11,300 
6,910 


3,920 
3,290 
4,370 
3,100 
2,400 

2,240 
2,240 
2,080 
1,840 
1,700 

1,630 
1,560 
1,480 
1,560 
1,620 

1,560 
1,840 
1,840 
1,770 
1,620 

1,560 
1,480 
1,560 
1,480 
1,280 

1,220 
1,220 
1,220 
1,280 
1,220 


1,280 
1,220 
1,160 
1,040 
1,040 

1,040 
1,160 
4,610 
4,850 
2,210 

1,700 
3,920 
25,700 
10,900 
4,140 

9,030 
13,300 
5,630 
4,140 
3,390 

2,740 
2,400 
2,240 
1,920 
1,920 

1,700 
1,560 
1.4S0 
1,420 
1.4W 
1,560 


1,350 
1,220 
1,160 
1,040 
1,040 

975 
1,700 
1,420 
1,160 

918 

806 
750 
698 
698 
740 

676 

918 

1,700 

1,160 

1,040 

975 
860 
918 
750 
805 

1,350 
1,700 
2,570 
1,9?0 
1.280 


918 
918 
976 
805 


560 
534 
510 
494 
456 

403 
650 
918 
805 
6,480 

3,290 

975 

650 

3,290 

1,560 

1,160 
975 
805 
588 
805 

1.220 
1,040 
645 
550 
676 
729 


2,240 

1,480 

803 

645 

634 

455 
395 
375 
362 
1,620 

3,340 

1,620 

1,040 

860 

976 

750 
626 
650 
510 
634 

660 
510 
463 
395 
363 

339 
383 
355 

a88 

395 
3.-5 


343 

311 
503 
666 

470 


440 
2,920 
1,770 

975 

518 
410 
336 
300 
294 


270 
270 
518 
626 

740 

750 

976 

12,400 

29,800 

10,500 
3,700 
3.100 
2,570 
2,000 


1,560 
1,420 
1,280 
1.160 
1,040 

1,040 
918 
918 
805 
760 

729 
718 
687 
687 
805 

805 
740 
656 
578 
656 

646 

656 

676 

3,000 

1,350 

975 
860 
740 
687 
098 
676 


687 
687 
676 
636 
045 

636 
805 

9,390 
3,700 
2,670 

1,770 
1,560 
1,420 
1.350 
1,280 

1.160 

1,010 

976 

918 

918 

918 
918 
860 
805 
805 

806 
750 
805 
718 
718 


698 
687 
729 
750 
740 

1,040 

1.220 

1,160 

8fH) 

806 

729 
750 
729 
545 
645 

676 
676 

e»8 

918 
1,350 

1,040 
805 
750 
706 


676 
1,040 
2,570 
1,840 
1,840 
0.760 


Note.— Dally  discharge  determined  from  a  well-deflned  rating  curve. 

Monthly  discharge  of  Rappahannock  River  near  Fredericksburg ,  Va. ,  for  191t, 
[Drainage  area,  1,590  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum. 


January |  2, 570 

February i  15,000 

March 19,100 

April 4,370 

May I  25,700 

June 2,570 

July 6,480 

AugiLst !  2,240 

September 29, 800 

October '  2,000 

November i  9, 390 

December I  9, 760 

The  year '  29, 800 


Minimum. 


1,040 

860 

1,620 

1.230 

1,040 

676 

402 

329 

270 

678 

636 

645 


270 


Mean. 


1,600 
2,410 
5,000 
1,910 
3,930 
1,140 
1,120 

746 
2,640 

900 
1.360 
1,230 


2,010 


Per 
square 
mile. 


1.06 

1.52 

3.14 

1.30 

2.47 

.717 

.704 

.460 

1.66 

.566 

.855 

.774 


1.26 


Run-off 
(depth  In 
inches  on 
drainage 
area). 


1.33 

1.64 

3.63 

1.34 

2.85 

.80 

.81 

.64 

1.85 

.66 

.95 

.89 


17.16 


Aoca- 
racy. 
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MISCELLANEOUS  MEASUREMENTS. 

Mi:cellaneou:  mea  urement  •  in  north  Atlantic  coast  drainage  ba  ins  in  1912. 


Date. 


Stream. 


Tributary  to— 


Locality. 


Gaee 
leight. 


hei 


Dis- 
charge. 


Feb.  Ua 
Nov.  22 
Mar.  11 

12 

Oct.    18 


Maiers  River . 

do 

Indian  River . . 


Big  Brook 

Hudson  River. 


Connecticut  River, 

do 

Hudson  River. . 


Indian  River , 

Atlantic  Ocean... 


WendeU,Mass 

, do ,  _ 

Highway  bridge  below  dam  near 

Indian  Lake,  N.  Y. 
One  mile  above  mouth,  near  Indian 

Lake,  N.  Y. 
Mechanicville,  N.  Y 


Feet. 
2.69 
1.90 

ft8.27 


SeC'ft, 
4.38 
1.76 
522 

10.0 

«3,700 


a  Complete  ice  cover  !>elow  gage. 

b  Distance  reference  point  to  water  surface.  Reference  point  is  cross  on  top  of  lower  chord  eyebar,  second 
panel  from  right  end  of  bridge,  and  2  feet  from  right  end  of  bar.  Gage  at  Indian  Lake  dam  read  14.45  feet. 
Discharge  from  Bif  Brook  was  10  second-feet;  discharge  from  other  sources,  including  leakage  through 
dam, -was  5  second-ieet.  Thereforedischarge  through  gatesat  dam  was  507  second-feet.  Gate  A  was  open  5 
lieet  and  gate  B  3  feet. 

«  Made  in  the  tail  race  of  the  Adirondack  Electric  Power  Corporation  near  Mechanicville  and  includes 
only  the  flow  through  the  wheels  of  that  plant. 

SUMMARY    OF    DISCHARGE    PER    SQUARE    MILE. 

The  following  summary  of  discharge  per  square  mile  is  given  to 
allow  ready  comparison  of  relative  rates  of  run-off  from  different 
areas  in  the  north  Atlantic  coast  drainage  basins.  It  shows  in  a  gen- 
eral way  the  seasonal  distribution  of  run-off  and  the  effect  of  snow, 
ground,  surface,  and  artificial  storage;  but  the  most  important  fact 
worth  noting  is  the  almost  entire  lack  of  uniformity  or  agicement 
between  any  two  streams.  This  indicates  that  the  discharge  of  each 
stream  is  a  law  unto  itself,  and  that  all  projects  dependent  upon 
stream  flow,  if  they  are  to  be  developed  along  the  safest  and  most 
econoniical  lines,  must  be  based  on  records  of  stream  flow  collected 
with  great  care  over  a  long  series  of  years  as  near  the  location  of 
tlie  project  under  consideration  as  possible. 

Summary  of  di  chargCy  in  ^econd-fcct  per  square  mile,  for  stations  in  north  Atlantic 

coa  t  drainage  ba  in-ifor  1912. 


Station. 


St.  John  River  at  Fort  Kent,  Me 

St.  John  River  at  Van  Buren,  Me 

Machias  River  at  Whitneyville,  Me 

Union  River  at  Amherst,  Me 

Groen  Lake  Stream  at  Lakewood,  Me. .. 
West  Branch  of  Penobscot  River  atMil- 

linocket ,  Me 

Penobscot  River  at  West  Enfield,  Me . .. 
East  Branch  of  Penobscot  River  at 

G  rinds  tone,  Me 

Mattawaznkeag  River  at  Mattawamkeag, 

Me 

Piscataquis  River  at  Foxcroft,  Me 

Kenduskeag  Stream  near  Bangor,  Me. . . 

Moose  River  at  Rockwood,  Me 

Kennebec  River  at  The  Forks,  Me 

Kennebec  River  at     ater\-ille.  Me 

Dead  River  at  The  Forks,  Me 

Sandy  River  near  Farmington,  Me 

Sebastlcook  River  at  Pittsfleld,  Me 

Cobbosseeconttee  Stream  at  Gardiner.  Me 
Androscoggin  River  at  Errol  Dam,  N.  H 


0. 


Sq.tni. 

4,880a29 

8, 2701 

4651.58 

140  2.86 

471  .43 

1,8801.10 
6,6001.27 

1,100  .68 

I 
1,500L41 
2861.57,1. 
1911.31'  . 
.83 


65  3. 
57  4. 
64  2. 

091. 
1. 


85'4. 

64  6. 

65  5. 

081. 

8214. 


..I !^. 

17  3. 74  3. 
19  3. 41  3. 
603.47  3. 

223.53'4. 
98  4.023. 


96 

20  .46 

401.38 

001,81 
801.16 


.87  .70  2.22  3.35'2.43  2.43 
.56  .491.43  3.82,3.33  2.66 
1.30  2.491.601  .491.07i2.04 


1.27 
1.70 


1,570 
4,270 

878 

270 

320  1. 35 

220  .72 
1,0951.51 


.93 
122. 

78,2. 
.52 
.89 
.70 
.31 
.4S 
.9' 


1.63 


91'4. 64  4. 67  4. 881. 60  1.8: 

535.524.O7I4.69   .50,2.20 
27  9.16  6.402.79  .431.28 
00  6.60  2.38,2.581  .321  .55 
6i;3. 12  5. 74  4. 26  1.02 
7G  1. 57  5. 43  3. 18  L  76  1. 36  1. 
11  5. 04  4.7s;  2. 86 


1.524.O7I4. 
.16  6.402. 
1.60  2.38,2. 

57  5.43  3. 
04  4.7s;  2. 
97,6.67,2. 
00  4.931. 
75,2. 26  2. 
461.412. 
4711.99^3. 


89 

40 

22 

.63 

.97 

L53 


1.07 
1.46  . 

.67 

.81 

1.02  . 
1.31 


L.181.19;3.37ll.74'l.88 
1.01,1.94,3.801.712.35 


1.04  2.303.901.60  2.37 


.791.89  4.871.76;2.51 
.48.3.36  4.341.75  2.91 
.4712.69,4.47,3.012.27 


03   .91|  .971.17 
83  1.3-11.721.11 


1.63 
1.85 
1.90 


1.401.791.30 
2.30  2.54  3.36  2.10 
1.03|3.251.40  2.08 
.79  .96  .961.32 
I.29I1.32I1.32IL6O 
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14  1.  61 


56'!.  18 

lSil.87 


>12.67 


rsliii 

r9,1.66 


L39 

L94 
J2l 


2.40 


17  .... 
>2,2. 10 


I.'* 

2.11 


1.74 
2.25 
1.^ 


L68 
)7,L79 


1812.08 
V)\.... 
>5  2.49 
fD2.30 
28  2. 19 

»2.26 
J3  1.74 
»ll.76 

J31.76 

I7i .... 
»1.76 
42.05 
i<Jl.78 
Ml.  27 
»1.89 

I2'l.78 
>9,1.43 
r7|1.54 
J91.56 
»1.08 


»1.71 
^1.43 

»!i.*6« 

U'1.80 
)0  1.47 


r7i.a6 
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A.  Page. 

Accuracy  of  data,  degree  of 15-16 

Acre-foot,  definition  of 12 

Amherst,  Maine,  Union  River  at 24-28, 235 

AAoostia   River,   Beaverdam   Branch,   at 

Kenilworth,  D.  C 230-232,236 

Northeast  Branch,  at  HyattsviUe, 

Md 226-227,236 

Northwest  Branch,  at  Bladensbnrg, 

Md 228-230,236 

Androscoggin  River,  at  Errol  dam,  Mafaie  60-62, 235 

at  Rumford  Falls,  Maine 62-64,236 

Androsooggin  River  basin,  flow  in,  measure- 

mentsof 6(MS3 

Appropriations ,  amount  of 7 

Authority  for  work 7 

B. 

Babb,  C.  C,  work  of. 16 

Baileyyille,  Mafaie,  West  Branch  of  St.  Croix 

Rivernear 20-21 

Bangor,  Maine,  Kendoskeag  Stream  near.  42-44, 235 

Barnes,  R.8.,  workof 16 

Batchelder ,  C.  Z. ,  work  of 16 

Beaverdam  Branch  of  Anaoostla  River  at 

Kenilworth,  D.  C 230-232,236 

Big  Brook  near  Indian  Lake,  N.  Y 235 

Bfaigfaamton,  N.  Y«, Chenango  River  at 210 

Susqnebanna  River  at 201-203,236 

Blackstone  River  basin,  flow  in,  measure- 

mentsof 83-84 

Bladensbnrg,    Md.,   northwest  branch    of 

Anacostia  River  at 22»-230,336 

Blandford,  Mass.,  Borden  Brook  near 125-127 

Westfieid  Little  River  near 123-125 

Bolster,  R.  II.,  work  of 16 

Borden  Brook  near  Blandford,  Mass 125-127 

Branch  lAke  near  Ellsworth,  Mafaie 31-32 

Branch  Lake  Stream  near  Ellsworth,  Mafaie. .  32-33 

Branch  Riverat  Branch  Village,  R.I 83-84 

BurtonsTille,  Md.,  Patuzent  River  near 218- 

210,236 

c.     • 

Campfleld,  O.  n.,workof 16 

Cedar  Rivernear  Indian  Lake,  N.Y....  Hl-144,236 

CenterCosiway,N.H.,Saoo  River  near 65-66 

Chemang,  N.  Y., Cbemong  River  at. . . .'  210-213, 236 

Chenaneo  Forks,  Chenango  River  near 2M^210 

Chenango  River  at  Bfaighamton,N.Y 210 

near  Chenango  Forks,  N.Y 200-210 

Clfaiton,   Mass.,  Sooth  Branch  of  Nashua 

River  at 80-81 

robl>o8Beeoontee Stream  at  Oardiner,  Maine.  50-66, 

235 

Cochitnato  Lake  at  Cochitoate,  Mass 81-83 

Conklfai,  N.  Y.,  Susquehanna  River  at. . . .  190-200 


Paget 

Connecticut  River  at  Orford,  N.  H 85-87, 236 

at  Sunderland,  Mass 87-89, 236 

Connecticut  River  basfai,  flow  fai,  measure- 
ments of 85-127 

Cooperation,  extent  of 7,16 

Corfaitb,  N.  Y.,  Hudson  River  at 136-138,236 

Covert,  C.  C,  work  of 16 

Current  meters,  views  of 14 

D. 

Danville,  Pa.,  Susquehanna  River  at. .  206-207,236 
Data,  accuracy  of 15-16 

explanation  of 13-14 

Dead  River  at  The  Forks,  Mafaie 62-54, 235 

Deerfleld  River  at  Iloosao  Tunnel,  Mass 03-98 

at  Shelbume  Falls,  Mass 90-100, 236 

Definitions,  list  of 11-12 

De  Oolyer,  C.  8.,  work  of 16 

Delaware  River  at  Port  Jervis,  N.  Y. . .  178-180, 236 

at  Riegelsvflle,  N.  Y 180-182,236 

Delaware  River,  East  Branch,  at  Fish  Eddy, 

N.Y 176 

at  Ilancock,  N.  Y 176-178,236 

Delaware  River,  West  Branch,  at  Ilaie  Eddy, 

N.Y 182,188 

at  Hancock,  N.  Y 183-185,236 

Delaware  River  basin,  flow  in,  measurements 

of 175-199 

Discharge  tables,  explanation  of 14 

Dolgeville,  N.  Y.,  East  Canada  Creek  at.  164-165,236 
Drainage  basfais,  list  of $ 


Eagle  Bridge,  N.  Y.,  Hoosic  River  near.  167-160, 236 
East  Canada  Creek  at  DolgevQle,  N.  Y.  164-165, 236 

Easterly,  W.  S.,  work  of 16 

Ellsworth,  Maine,  Branch  Lake  near 31-32 

Branch  Lake  Stream  near 33-^ 

Equivalents,  convenient,  list  of 12-13 

Errol  dam,  Mafaie,  Androscoggfai  River  at  60-62, 235 

Errors,  causes  of 15 

Esopus  Creek  at  Mount  Marion,  N.  Y.  171-173,236 

near  OUvebridge,  N.  Y 170-171,236 

F. 

Farmington,  Maine,  Sandy  River  near.. .  66^7,235 
Fish  Eddy,  N.  Y.,  East  Branch  of  Delaware 

River  at 175 

Forlcs.    Bee  The  Forks. 

Fort  Kent,  MafaM,  St  John  River  at 17-18, 235 

Foxcroft,  Maine,  Piscataquis  River  near.  40-42,235 

Framingham,  Mass.,  Sudbury  River  at 81^82 

Franklin  Junction,  N.  H.,  Merrimac  River 

at 73-74,236 

237 
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Page. 
Frederick,  Md.,  MoDocacy  River  near. .  222-223,236 

Frederick,  Pa.,  Perkiomen  Creek  near 199, 236 

Fredericksburg,  Va.,  Rappahannock  River 

at 233-234,236 

0. 

Gage-heights  table,  ezplanatkm  of 14 

Gaging  stations,  distribution  of 8 

records  at 17-234 

views  of 13,138 

Gardiner,  Maine,  Cobbosseeoontee  Stream 

at 69-60,236 

Oarvins  Falls,  N.  H.,  Merrimac  River  at.  75-76,236 
Gaylordsville,  Conn.,  Uousatonio  River  at.  127-130 
Gibbs  Crossing,  Mass.,  Ware  River  at..  100-101,236 

Godefroy,  N.  Y.,  Neversink  River  at 181-193 

Goose  Creek  near  Leesburg,  Va 223-226,236 

Goss  Heights,  Mass.,  Middle  Branch  of  West- 
field  Riverat 120-123,236 

Grand  LAke  dam,  Maine,  East  Branch  of  Pe- 
nobscot River  at 36 

Green  Lake  at  Greenlake,  Maine 28-29 

Green  Lake  Stream  at  Lakevood,  Maine.  29-31,235 
Grindstone,  Maine,  East  Branch  of  Penobscot 

Riverat 37-38,235 

H. 

Hadley,  N.  Y.,  Sacandaga  River  at.. . .  162-164,236 
Hale  Eddy,  N.  Y.,  West  Branch  of  Delaware 

Riverat 182-183 

Hancock,  N.  Y.,  East  Branch  of  Delaware 

Riverat 176-178,236 

West  Branch  of  Delaware  River  at.  183-185, 236 
Harrisburg,Pa.,  Susquehanna  River  at.  207-209, 236 

Hartwell,  O.  W.,  work  of. 16 

Hoosac  Tunnel,  Mass.,  Deerfield  River  at... .  93-98 
Hooslc  River  near  Eagle  Bridge,  N.  Y.  157-100,236 
Hope,  N.  Y.,  Sacandaga  River  near...  149-151,236 
Sacandaga  River  near,  gaging  station  at, 

view  of 138 

Housatonlc  River  at  Gaylordsville,  Conn..  127-130 
Housatonic  River  basin,  flow  in,  measure- 
men  ts  of 127-130 

Hudson  River  at  Corinth,  N.  Y 136-138, 236 

at  Mechanicville,  N.  Y 139-141,235,236 

at  North  Creek,  N.  Y 131-133,236 

at  Spier  Falls,  N.  Y 13»-139,236 

gage  house  at,  view  of. 138 

at  Thurmon,  N.  Y 133-136,236 

Hudson  River  basin,  comparative  discharge 

ofstreamsin 131 

flow  In,  measurements  of 131-174 

Hyattsville,  Md.,  Northeast  Branch  of  Ana- 

oostia  Riverat 225-227,236 

I. 

IndianLake,N.Y.,  Big  Brook  near 235 

Cedar  River  near 141-144,236 

Indian  Lake  Reservoir  at 144-145 

Indian  River  at  or  near 145-147, 235, 236 

Indian  River  at  or  near  Indian  Lake,  N.  Y. .    145- 

147,235,236 
J. 

Jackson,  H.  J.,  work  of 16 

Juniata  River  at  Newport,  Pa 216-217, 236 


JL  Page. 

E:ast  Bridge,  N.  Y.,  West  Canada  Creek  at. .    1^3- 

104. 1'-io 
Eenduskeag  Stream  near  Bangor,  Maine.  42-14,235 
Kenilwortb,  D.  C,  Beaverdam  Branch  of 

AnacosUa  River  at *. .  230-232, 23(i 

Kennebec  River  at  The  Forks,  Maine....  4&^l,  2.V> 

at  WaterviUe,  Maine 61-^2, 235 

Kennebec  River  basin,  flow  in,  measurements 

of. 45-00 

Kinderhook  Creek  at  Roesman,  N.  Y. .  167-170,  C^n 
KnightviUe,  Mass.,  Westfldd  River  at.  119-120, 230 

L. 

Lakewood.Maine,  Green  Lake  Stream  at.  29-^1,235 

Larrison,  C.  K.,  work  of 16 

Lawrence,  Mass.,  Merrimac  Riverat. 7&-78,236 

Leesburg,  Va.,  Goose  Creek  near 223-225, 236 

Lehigh  River  at  South  Bethlehem,  Pa.  193-:97,236 
Little  Falls,  N.  Y.,  Mohawk  River  at. 160-161 

M. 

Machias  River  at  Whitney viUe,  Maine...  23-24,235 
Machias  River  basin,  flow  in,  measurements 

of. 22-24 

Maine,  cooperation  of. 16 

Massachusetts,  cooperation  of 16 

Mathers,  J.  G..  work  of 16 

Mattawamkeag    River    at    Mattawamkeag, 

Maine 39-40,235 

Mechanicville,  N.  Y.,  Hudson  River  et 1^9- 

141,235,ir>6 

Merrimac,  N.  H.,  Souhegan  River  at 78-80,236 

Merrimac    River    at    Franklin    Junction, 

N.H 73-74,236 

at  Garvlns  Falls,  N.  H 75-76.236 

at  Lawrence,  Mass t 76-78,236 

Merrimac  River  basin,  flow  in,  measurements 

of. 67-83 

Meters,  views  of 14 

Millers  River  at  WendeU.  Mass 235 

MiUinocket,  Maine,  West  Branch  of  Penob- 
scot River  at 33-34,335 

Mohawk  River  at  Little  Falls,  N.  Y 160-161 

at  Tribes  Hill,  N.Y 161-162 

Mongaup  River  at  Rio,  N.  Y 186-187,236 

Monocacy  River  near  Frederick,  Md...  222-223,236 

Moosehead  Lake  at  east  outlet,  Maine 46 

Moose  River  near  Rock  wood ,  Maine 46-f6, 235 

Mount  Marian,  N.Y.,Esopa8  Creek  at.  171-173,236 

N. 

Nashua  River,  South  Branch,  at  Clinton, 

Mass 80-81 

Neshamlny  River  below  the  Ibrks 198,236 

Neversink  River  at  Godefroy,  N.Y 181-191 

Newport,  Pa.,  Juniata  River  at 216-217, 23C 

New  York,  cooperation  of 16 

North  Creek,  N.  Y.,  Hudson  River  at..  131-133,236 
North  Woodstock,  N.  H.,  Middle  Branch  of 

Pemigewasset  River  at 67-70, 236 

O. 

OUvebridge,  N.  Y.,  Esopus  Creek  near.  170-171,236 
Orford,  N.  H.,  Connecticut  River  at 85-87,236 
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p.  Page. 

Passumpaio    Rlv«r    near    St.    Jobnsbury, 

vt a)-ei,236 

Patuxent  River  basin,  flow  In,  measurements 

of. 218-219 

Patuxent  River  near  BurtonsviUe,  Md.  218-219, 236 
PemigewBsset  River  at  Plymouth,  N.  H.  70-72,236 
Pemigewasset    River,    Middle    Branch,   at 

North  Woodstock,  N.  H 67-70, 236 

Penobscot  River  at  West  Enfield,  Maine.  34-36, 235 
Penobscot  River,  East  Branch,  at  Grand 

Lake  dam,  Maine 36 

at  Grindstone,  Maine 37-38,236 

Penobscot  River,  West  Branch,  at  MiUi- 

nocket,  Maine 3^-34,235 

Penobwot  River  basin,  flow  in,  measure- 
ments of. 33-44 

Perkiomen  Creek  near  Frederick,  Pa 199,236 

Philadelphia,  Pa.,  Schuylkill  River  near  198-199, 236 

Pierce,  C.  H.,  work  of 16 

Piscataquis  RivernearFoxcroft,  Maine..  40-42,235 
Pittsfleld,  Maine,  Sebesticook  River  at. . .  57-M,  235 
Plymouth,    N.    H.,    Pemigewaaset    River 

at 70-72,236 

Point  of  Rocks,  Md.,  Potomac  River  at.  220-221, 236 
Point  Pleasant,  Pa.,  Tohickon  Creek  at.  197-198, 236 
Port  Jarvis,  N.  Y.,  Delaware  River  at.  178-180, 236 
Potomac  River  at  Point  of  Rocks,  Md. .  220-221, 236 
Potomac  Rhrer  basin,  flow  in,  measurements 

of 220-232 

Pratt^llle,  N.  Y.,  Schoharie  Creek  at. .  166-167,236 

Pressey,  F.  E.,  work  of 16 

Presumpsoot  River  at  Sebago  Iiake  outlet  64-<i6,236 
Piesumpscot  River  basin,  flow  in,  measure- 

mentsof. 64-65 

Prkse  current  meters,  views  of 14 

Publications,  lists  of 8-10 

method  of  acquiring 10-11 

Q. 

Quaboac  River  at  West  Brhnfleld,  Mass.  109-118, 236 

R. 

RappahMinnck  River  basin,  flow  in,  measure- 

mentsof 233-234 

Rappahaimock  River  near  Fredericksburg, 

Va 233-234,236 

Rating  tables,  explanation  of 14 

RiegelsvUle,  N.  J.,  Delaware  River  at.  180-182,236 

Rk>,  N.  Y.,  Moi«aup  River  at 186-187,236 

Riverbank,  N.  Y.,  Schroon  River  at. . .  147-149,236 
Rockwood,  Mahie,  Moose  River  near. . . .  45^16,235 
Rondout  Creek  at  Rosendale,  N.  Y. . . .  173-174,236 
Rosendale,  N.  Y.,  Rondout  Creek  at . .  173-'174,236 
Rossman,  N.  Y.,  Kfaiderhook  Creek  at.  167-170,236 
Rnmlord  Falls,  Maine,  Androscoggin  River 

at 62-64,236 

RunH>ff,  definitionoC. 12 

S. 

Sacandaga  River  at  Hadley,  N.  Y 153-154,236 

near  Hope,  N.  Y 149-151,236 

gaging  statfon  at,  view  of 138 

Sacandaga  River,  West  Branch,  near  Wells, 

N.Y 15^156,236 

Saoo  River  at  West  Buxton,Maine 6^^,286 


Page. 

Saco  River  near  Center  Conway,  N.  H 65-66 

Saco  River  basin,  flow  in,  measurements  of. .  65-67 
St.  Croix  River,  West  Branch,  near  Bailey- 

vllle,  Maine 20-21 

St.  Croix  River  basin,  flow  In,  measurements 

of 20-21 

St.  John  River  at  Fort  Kent,  Maine 17-18, 235 

at  Van  Buren,  Maine 19-20,235 

St.  John  River  basin,  flow  in,  measurements 

of 17-20 

St.  Johnsbury,  Vt.,  Passumpsic  River  near. .  89-41, 

236 
Sandy  River  near  Farmington,  Maine. . .  55-57,235 
Schoharie  Creek  at  Prattsville,  N.  Y. .  166-167,236 
Schroon  River  at  Riverbank,  N.  Y . . . .  147-149, 236 
Schuylkill  River  near  Philadelphia,  Pa.  198-199, 236 

Scope  of  work 7 

Sebago  Lake  outlet,  Presumpscot  River  at. .  64-65, 

236 
Sebastkxwk  River  at  Pittsfleld,  Maine...  57-59,235 

Second-foot,  definition  of 11 

Sharon,  Vt.,  White  River  near 91-92 

Shelbume  Falls,  Mass.,  Desfleld  River  at.  99-100, 

236 

Souhegan  River  at  Merrimac,  N.  H 78-80, 236 

South  Bethlehem,  Pa.,  Lehigh  River  at.  193-197, 236 

Spier  Falls,  N.  Y.,  Hudson  River  at. . . .  138-139, 236 

Hudson  River  at,  gage  house  at,  view  of.      138 

Stream  flow,  measurements  of 7-8 

Sudbury  River  at  Framingham,  Mass 81-82 

Sunderland,  Mass.,  Connecticut  River  at.  87-89, 236 
Susquehanna  River  at  Binghamton,  N.Y.  201-203, 

286 

at  Conklin,  N.  Y 199-200 

at  Danville,  Pa 205-207,236 

at  Harrisburg,  Pa 207-209,236 

at  Wilkes-Barre,  Pa 20^-205,236 

Susquehanna  River,  West  Branch,  at  Wil- 

liamsport.  Pa 214-215,236 

Susquehanna  River  basin,  flow  In,  measure- 
ments of. 199-217 

Swift  River  near  West  Ware,  Mass....  101-109,236 

T. 

Tables,  explanation  of 13-14 

Terms,  definitions  of 11-12 

The  Forks,  Mahie,  Dead  River  at 52-54, 235 

Kennebec  River  at 48-61,235 

Thurman,  N.  Y.,  Hudson  River  at. . . .  13^-136,236 
Tohickon  Creek  at  Potait  Pleasant,  Pa.  197-198,236 
Tribes  Hill,  N.  Y.,  Mohawk  River  at 161-163 

U. 

Union  River  at  Amherst,  Maine 2^28, 235 

Union  River  basin,  flow  In,  measurements 

of 34-^ 

V. 

Van  Buren,  Maine,  St.  John  River  at...  19-20,235 
Vermont,  cooperation  of 16 

W. 

Wallace,  O.  A.,  work  of 16 
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SURFACE  WATER  SUPPLY  OF  THE  SOUTH  ATUNTIC 

COAST  AND  EASTERN  GULF  OF  MEXICO 

BASINS,  1912. 


By  W.  E.  Hall  and  C.  H.  Pieece. 


AUTHORIZATION  AND   SCOPE  OF  WORK. 

This  volume  is  one  of  a  series  of  twelve  reports  presenting  results 
of  measurements  of  flow  made  on  streams  in  the  United  States 
during  the  calendar  year  1912. 

The  data  presented  in  these  reports  were  collected  by  the  United 
States  Geological  Survey  under  authority  implied  in  the  organic 
law  (20  Stat.  L.,  p.  394)  which  contains  the  following  paragraph: 

Provided,  That  thi«  officer  [the  Director]  shall  have  the  direction  of  the  geological 
survey  and  the  clasBification  of  public  lands  and  examination  of  the  geological  struc- 
ture, mineral  resources,  and  products  of  the  national  domain. 

The  work  was  begun  in  1888  in  connection  with  special  studies  of 
water  supply  for  irrigation.  Since  the  fiscal  year  ending  June  30, 
1895,  successive  sundry  civil  bills  passed  by  Congress  have  carried 
the  following  item  and  appropriations: 

For  gaging  the  streams  and  determining  the  water  supply  of  the  United  States, 
and  for  the  investigation  of  underground  currents  and  artesian  wells,  and  for  the 
preparation  of  reports  upon  the  best  methods  of  utilizing  the  water  resources. 
Annual  appropriations  for  the  fiscal  year  ending  June  30— 

1895 $12,500 

1896 20,000 

1897  to  1900,  inclusive 50, 000 

1901  to  1902,  inclusive 100,000 

1903  to  1906,  inclusive 200,000 

1907 150,000 

1908  to  1910,  inclusive 100,000 

1911  to  1913,  inclusive 150, 000 

In  the  execution  of  the  work  many  private  and  State  organizations 
have  cooperated,  either  by  furnishing  data  or  by  assisting  in  collecting 
data.  Acknowledgments  for  cooperation  of  the  first  kind  are  made 
in  connection  with  the  description  of  each  station  affected,  and  of 
the  second  kind  on  page  14. 

Measurements  of  stream  flow  have  been  made  at  about  2,000  points 
in  the  United  States  and  also  at  many  points  in  small  areas  in  Seward 
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Peninsula  and  the  Yukon-Tanana  region,  Alaska,  and  in  the  Hawaiian 
Islands.  During  1912  gaging  stations  were  maintained  by  the 
Survey  and  the  cooperating  oi^anizations  at  about  1,500  points^ 
and  many  dischai^e  measurements  were  made  at  other  points.  In 
connection  with  this  work  data  were  also  collected  in  regard  to 
precipitation,  evaporation,  storage  reservoirs,  river  profiles,  and 
water  power  in  many  sections  of  the  country  and  will  be  made 
available  in  the  regular  water  supply  papers  from  time  to  time. 

FUBUCATIONS. 

A  report  has  been  prepared  for  each  calendar  year  embodying  the 
steam-flow  data  collected  during  that  year.  An  index  to  the  reports 
containing  stream-flow  measurements  prior  to  1904  has  been  pub- 
lished as  Water-Supply  Paper  119.  Circulars  are  also  available 
giving  complete  lists  of  the  gaging  stations  maintained  by  the  Survey 
to  date,  and  a  list  of  the  reports  relating  to  the  water  supply  of  the 
country. 

Prior  to  1902  gage  heights  and  discharge  measurements  were 
published  in  water-supply  papers  or  bulletins  and  estimates  of 
monthly  discharge  in  annual  reports;  since  1902  both  classes  of 
data  have  been  published  in  water-supply  papers  and  they  are  now 
being  published  in  twelve  parts,  as  shown  in  the  following  table: 

Papers  on  surface  vfoter  supply  of  the  United  States ,  191 1. 


Part.a 

No. 

Title. 

I 

321 

North  Atlantic  coast  basins. 

II 

322 

South  Atlantic  coast  and  eastern  Gulf  of  Mexico  basins. 

III 

323 

Ohio  River  basin. 

IV 

324 

St.  Lawrence  River  basin. 

V 
VI 

325 
326 

Upper  Mississippi  River  and  Hudson  Bay  basins. 

VII 

327 

Lower  Mississippi  River  basin. 

VIII 

328 

Western  Oulf  of  Mexico  basins. 

IX 

329 

Colorado  River  basin. 

X 

330 

Great  Basin. 

XI 

331 

Pacific  coast  basins  in  rallfomla. 

Xll 

332 

North  Pacific  coast  basins. 

a  For  the  purpose  of  uniformity  In  the  presentation  of  reports,  a  general  plan  has  been  aereed  upon  by 
thA  United  states  Reclamation  Service,  the  United  States  Forest  Service,  the  United  States  Weather 
Bureau,  and  the  United  States  Geological  Survey,  according  to  which  the  area  of  the  United  States  has 
has  been  divided  into  12  parts,  whose  boundaries  coincide  with  natural  drainage  lines  indicated  by  the  parts 
of  the  report. 
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A  list  of  reports  containing  stream-flow  data  is  presented  in  the 
following  table: 

Stream-flow  data  in  reports  of  the  United  States  Geological  Survey. 
[A- Annual  Report;  B- Bulletin;  W8-W»ter4upply  Paper.] 


Report. 


10thA,pt.2. 
11th  A,  pt.  3. 

12th  A,  pt.  2. 

13th  A,  pt.  3. 

14th  A,  pt.  2. 


B  131 

iathA,pt.3. 
B  140 


WSll 

18th  A,  pt.  4. 

W815 


"IV8  16. 


19th  A,  pt.  4. 
^^8  27 


^K^STR 

20th  A,  pt.  4.. 
WS36toaO... 
21st  A, pt.  4... 
liVS47to52... 
2ad  A,pt.4... 

\irS65,66 

W8  75 

WS  82  to 85... 
WS  07  to  100. . 
WS  124  to  135. 
WS  166  to  178. 
WS  901  to  314. 
WS  241  to  253. 
WS  261  to  372. 
WS  281  to  292. 
WS  301  to  312. 
WS  321  to  333. 


Charaoterofdata. 


Description  information  only. 
Monthly  diacharBB 


.do. 


Mean  dlaoharge  in  ieoond-feet 

Monthly  dischargs  (long-time  reoords,  1871  to  1803). 


ptions.  measurements,  gage  heights,  and  ratings 
ptive  mformatlon  only. 


tlons^  measurements,  gage  he^ts^thigs,  and  monthly 


'KB  (also  many  dataoovering  earli 

mts  (also  gage  heights  for  earlier  yean) 

Descriptions,  measurements,  ratings,  and  monthly  discharge 

(also  similar  data  for  some  earlier  years) . 
Descriptfons,  measurements,  and  gage  heights,  eastern  United 

States,  eastern  Mississippi  River,  and  Missouri  River  above 

Junctfon  with  Kansas. 
Descriptfons,  measurements,  and  gage  heichts,  western  Mlssis- 

sfopi  River  befow  iunotfon  of  Missouri  and  Platte,  and  western 

United  States. 
Descriptfons,  measuiements,  ratings,  and  monthly  discharge 

(also  some  long-time  records). 
Measurements,  ratimp.  and  gage  heights,  eastern  United  States, 

eastern  MississipplRiver.  and  Missouri  River. 
Measurements,  ratings,  and  gage  heights,  Arkansas  River  and 

western  United  States. 

Monthly  discharge  (also  for  many  earlier  years) 

Descriptfons,  measurements,  gage  heights,  and  ratings 

Monthly  discharge 

Descriptfons,  measurements,  gage  heights,  and  ratings 

Monthly  discharge 

Descriptfons,  measurements,  gage  heights,  and  ratings 

Monthly  discharge 

Complete  data 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Year. 


1884  to  Sept., 

18B0. 
1884  to  June  30, 

1891. 
1884  to  Deo.  31, 

1892. 
1888  to  Dec.  31, 

1898. 
1893  and  1894. 

1805. 

1896. 

1895  and  1806. 

1897. 


1897. 


1897. 

1898. 

1898. 

1898. 

1890. 

1890. 

1000. 

1900. 

1001. 

1001. 

1902. 

1903. 

1904. 

1905. 

1906. 

1907-8. 

1909. 

1910. 

1911. 

1912. 


NoTB.^Ko  data  regarding  stream  ffow  are  given  hi  the  15th  and  17th  annual  reports. 

The  table  which  follows  gives,  by  years  and  drainage  basins,  the 
ntiinbeis  of  the  papers  on  surface-water  supply  published  from  1899 
to  1911.  The  data  for  any  particular  station  will  be  found  in  the 
reports  covering  the  years  during  which  the  station  was  maintained. 
For  example,  data  for  any  station  in  the  area  covered  by  Part  I  are 
published  in  Water-Supply  Papers  97,  124,  165,  201,  241,  261,  281, 
301,  and  321,  which  contain  records  for  the  New  England  streams 
from  1903  to  1912.  The  year  covered  by  the  report  is  iindicated  at 
the  head  of  the  column  in  which  the  paper  is  listed. 
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DEFINITION  OF  TERMS.  9 

Water-supply  papers  and  other  publications  of  the  United  States 
Geolo^cal  Survey  containing  data  in  regard  to  the  water  resources 
of  the  United  States  may  be  obtained  or  consulted  as  indicated  below: 

1.  Copies  may  be  obtained  free  of  charge  by  applying  to  the 
Director  of  the  Geological  Survey,  Washington,  D.  C.  The  edition 
printed  for  free  distribution  is,  however,  small  and  is  soon  exhausted. 

2.  Copies  may  be  purchased  at  nominal  cost  from  the  Superin- 
tendent of  Documents,  Government  Printing  Office,  Washington, 
D.  C,  who  will  on  application  furnish  lists  giving  prices. 

3.  Sets  of  the  reports  may  be  consulted  in  the  libraries  of  the 
principal  cities  in  the  United  States. 

4.  Complete  sets  are  available  for  consultation  in  the  local  offices 
of  the  water-resources  branch  of  the  Geological  Survey,  as  follows: 

Albany,  N.  Y.,  room  18,  Fedeial  Building. 

Atlanta,  Ga.,  Post  Office  Building. 

St.  Paul,  Minn.,  Old  Capitol  Building. 

Helena,  Mont.,  Montana  National  Bank  Building. 

Denver,  Colo.,  302  Chamber  of  Conmierce  Building. 

Salt  Lake  City,  Utah,  421  Federal  Building. 

Boise,  Idaho,  615  Idaho  Building. 

Portland,  Oreg.,  416  Couch  Building. 

Tacoma,  Wash.,  Federal  Building. 

San  Francisco,  Cal.,  505  Customhouse. 

Los  Angeles,  Cal.,  Federal  Building. 

Santa  Fe,  N.  Mex.,  Capitol  Building. 

Honolulu,  Hawaii,  Kapiolani  Building. 

A  list  of  the  Geological  Survey's  publications  will  be  sent  on  appli- 
cation to  the  Director  of  the  United  States  Geological  Survey, 
Washington,  D.  C. 

DEFINITION  OF  TERMS. 

The  volume  of  water  flowing  in  a  stream — the  '^run-oflf"  or  "dis- 
charge"— ^is  expressed  in  various  terms,  each  of  which  has  become 
associated  with  a  certain  class  of  work.  These  terms  may  be  divided 
into  two  groups — (1)  those  which  represent  a  rate  of  flow,  as  second- 
feet,  gallons  per  minute,  miner's  inches,  and  dischai^e  in  second-feet 
per  square  mile,  and  (2)  those  which  represent  the  actual  quantity 
of  water,  as  run-off  in  depth  in  inches,  and  acre-feet.  The  units  used  . 
in  this  series  of  reports  are  second-feet,  second-feet  per  square  mile, 
run-off  in  depth  in  inches,  and  acre-feet.  They  may  be  defined  as 
follows: 

*' Second-foot"  is  an  abbreviation  for  cubic  foot  per  second  and  is 
the  unit  for  the  rate  of  discharge  of  water  flowing  in  a  stream  1  foot 
wide,  1  foot  deep,  at  a  rate  of  1  foot  a  second.  It  is  generally  used  as 
a  fundamental  unit  from  which  others  are  computed  by  the  use  of  the 
factors  given  in  the  following  table  of  equivalents. 
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''Second-feet  per  square  mile''  is  the  average  number  of  cubic  feet 
of  water  flowing  per  second  from  each  square  mile  of  area  drained, 
on  the  assumption  that  the  run-oflF  is  distributed  uniformly  both  as 
regards  time  and  area. 

''Run-off,  depth  in  inches,"  is  the  depth  to  which  the  draina:ge 
area  would  be  covered  if  all  the  water  flowing  from  it  in  a  given 
period  were  conserved  and  uniformly  distributed  on  the  surface.  It 
is  used  for  comparing  run-off  with  rainfall,  which  is  usually  expressed 
in  depth  in  inches. 

An  "acre-foot"  is  equivalent  to  43,560  cubic  feet,  and  is  the  quan- 
tity required  to  cover  an  acre  to  the  depth  of  1  foot.  The  term  is 
commonly  used  in  connection  with  storage  tor  irrigation. 

CONVENIENT  EQUIVALENTS. 

The  following  is  a  list  of  convenient  equivalents  for  use  in  hydraulic 
computations: 


Table  for  converting  discharge  in  Hcond-feet  per  square  mile  into  run-ojfin  depth  in  inches 

over  the  area.  , 


Seoond-feet 
persauare 

Run-off  in  inches. 

Iday. 

28  days. 

29  days. 

30  days. 

81  days. 

1 

0.03719 
.07438 
. 11157 
.14876 
.18595 
.22314 
.26033 
.29752 
.33471 

1.041 
2.083 
3.124 
4.165 
5.207 
6.248 
7.289 
8.331 
9.372- 

1.079 
2.157 
3.236 
4.314 
5.393 
6.471 
7.550 
8.628 
9.707 

1.116 
2.231 
3.347 
4.463 
5.678 
6.604 
7.810 
8.926 
10.041 

1.158 
2.306 
3.459 
4.612 
5.764 
6.917 
8.070 
9.223 
10.376 

2 

3 

4 

6 

0 

7 

8 

9 

Note  .—For  partial  month  multiply  the  values  for  one  flay  by  the  number  of  days. 

Table  for  converting  discharge  in  second-feet  into  run-off  in  acre-feet. 


Seoond- 
liBet. 

Run-off  in  aore-lJBet. 

Iday. 

28  days. 

29  daj's. 

30  days. 

31  days. 

1 

1.983 
3.967 
5.950 
7.934 
9.917 
11.90 
13.88 
15.87 
17.86 

55.54 
111.1 
166.6 
222.1 
277.7 
333.2 
388.8 
444.3 
499.8 

57.52 
115.0 
172.6 
230.1 
287.6 
345.1 
402.6 
460.2 
517.7 

59.50 
119.0 
178.5 
238.0 
297.5 
357.0 
416.5 
476.0 
535.5 

61.49 
123.0 
184.5 
246.0 
307.4 
368.9 
430.4 
491.9 
553.4 

2 

3 

4 

6 

6 

7 

8 

9 

Note.— For  partial  month  multiply  values  for  one  day  by  the  number  of  days. 

1  second-foot  equals  40  California  miner's  inches  (law  of  March  23,  1901). 
1  second-foot  equals  38.4  Colorado  miner's  inches. 
1  second-foot  equals  40  Arizona  miner's  inches. 

1  second-foot  equals  7.48  United  States  gallons  per  second;  equals  448.8  gallons  per 
minute;  equals  646,317  gallons  for  one  day. 
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1  aecond-foot  for  one  year  coven  1  square  mile  1.131  feet  or  13.572  inches  deep. 

1  second-foot  for  one  year  equaU  31,536,000  cubic  feet. 

1  second-foot  equals  about  1  acre-inch  per  hour. 

1  second-foot  for  one  day  equals  86,400  cubic  feet. 

1,000,000,000  (1  United  States  billion)  cubic  feet  equals  11,570  second-feet  for  one 

day. 

1,000,000,000  cubic  feet  equals  414  second-feet  for  one  28-day  month. 

1,000,000.000  cubic  feet  equals  399  second-feet  for  one  29-day  month. 

1,000,000,000  cubic  feet  equals  386  second-feet  for  one  30-day  month. 

1,000,000,000  cubic  feet  equals  373  second-feet  for  one  31-day  month. 

100  CalifoTnia  miner's  inches  equals  18.7  United  States  gallons  per  second. 

100  California  miner's  inches  for  one  day  equals  4.96  acre-feet. 

100  Colorado  miner's  inches  equals  2.60  second-feet. 

100  Colorado  miner's  inches  equals  19.5  United  States  gallons  per  second. 

100  Colorado  miner's  inches  for  one  day  equals  5.17  acre-feet. 

100  United  States  gallons  per  minute  equals  0.223  second-foot. 

100  United  States  gallons  per  minute  for  one  day  equals  0.442  acre-foot. 

1,000,000  United  States  gallons  per  day  equals  1.55  second-feet. 

1,000,000  United  States  gallons  equals  3.07  acre-feet. 

1,000,000  cubic  feet  equals  22.95  acre-feet. 

1  acre-foot  equals  325,850  gallons. 

1  inch  deep  on  1  square  mile  equals  2,323^00  cubic  feet. 

1  inch  deep  on  1  square  mile  equals  0.0737  second-foot  per  year. 

1  foot  equab  0.3048  meter. 

1  mile  equals  1.60035  kilometers. 

1  mile  equals  5,280  feet. 

1  acre  equals  0.4047  hectare. 

1  acre  equals  43,560  square  feet. 

1  acre  equals  209  feet  square,  nearly. 

1  square  mile  equals  2.59  square  kilometers. 

1  cubic  foot  equals  0.0283  cubic  meter. 

1  cubic  foot  of  water  weighs  62.5  pounds. 

1  cubic  meter  per  minute  equals  0.5886  second-foot. 

1  horsepower  equals  550  foot-pounds  per  second. 

1  horsepower  equals  76.0  kilogram-meters  per  second. 

1  horsepower  equals  746  watts. 

1  horsepower  equals  1  second-foot  falling  8.80  feet. 

1^  horsepower  equal  about  1  kilowatt. 

_      -     -  ^  ...      Sec.-ft.Xfall  in  feet        ^  . 

To  calculate  water  power  quickly:  ■ ^^' =net  horsepower  on  water 

wheel  realizing  80  per  cent  of  theoretical  power. 

EXPLANATION  OF  DATA. 

For  each  regular  current-meter  gaging  station  the  following  data, 
so  far  as  available,  are  given:  Description  of  the  station,  list  of  dis- 
charge measurements,  table  of  daily  gage  heights,  table  of  daily  dis- 
charge, table  of  monthly  and  yearly  discharge  and  run-oflf.  For 
stations  located  at  weirs  or  dams  the  gage-height  table  is  omitted. 

In  addition  to  statements  regarding  the  location  and  installation 
of  current-meter  stations,  the  descriptions  give  information  in  regard 
to  any  conditions  which  may  affect  the  constancy  of  the  relation  of 
gage  height  to  discharge,  covering  such  points  as  ice,  logging,  shifting 
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channels^  and  backwater;  also  information  regarding  diTersions 
which  decrease  the  total  flow  at  the  measuring  section.  Statements 
are  also  made  regarding  the  accuracy  and  reliability  of  the  data. 

The  table  of  daily  gage  heights  records  the  daily  fluctuations  of  the 
surface  of  the  river  as  found  from  the  mean  of  the  gage  readings  taken 
each  day,  usually  in  the  morning  and  in  the  evening.  The  gage  hoght 
given  in  the  table  represents  the  elevation  of  the  surface  of  the  water 
above  the  zero  of  the  gage.  All  gage  heights  affected  by  the  presence 
of  ice  in  the  streams  or  by  backwater  from  obstructions  are  published 
as  recorded,  with  suitable  footnotes.  The  rating  table  is  not  appli- 
cable for  such  periods  unless  the  proper  corrections  to  the  gage 
heights  are  known  and  applied.  Attention  is  called  to  the  fact  that 
the  zero  of  the  gage  is  placed  at  an  arbitrary  datum  and  has  no  rela- 
tion to  zero  flow  or  the  bottom  of  the  river.  In  general  the  zero  is 
located  somewhat  below  the  lowest  known  flow,  so  that  negative 
readings  shall  not  occur. 

The  discharge  measurements  and  gage  heights  are  the  base  data 
from  which  rating  tables,  daily  discharge  tables,  and  monthly  dis- 
charge tables  are  computed. 

The  rating  table  gives,  either  directly  or  by  interpolation,  the 
discharge  in  second-feet  corresponding  to  every  stage  of  the  river 
recorded  during  the  period  for  which  it  is  applicable.  It  is  not  pub- 
lished in  this  report,  but  can  be  determined  from  the  tables  of  daily 
gage  heights  and  daily  discharge  by  plotting  gage  heights  in  feet  as 
ordinates  and  discharge  in  second-feet  as  abscissas. 

The  table  of  daily  discharges  gives  the  discharges  in  second-feet 
corresponding  to  the  observed  gage  heights  as  determined  from  the 
rating  tables. 

In  the  table  of  monthly  discharge  the  colunm  headed  ''Maximum" 
gives  the  mean  flow,  as  determined  from  the  rating  table,  for  the 
day  when  the  mean  gage  height  was  highest.  As  the  gage  height  is 
the  mean  for  the  day,  it  does  not  indicate  correctly  the  stage  when 
the  water  surface  was  at  crest  height  and  the  corresponding  discharge 
was  consequently  larger  than  given  in  the  maximum  colunm.  like- 
wise in  the  column  at  ''Minimum"  the  quantity  given  is  the  mean 
flow  for  the  day  when  the  mean  gage  height  was  lowest.  The  column 
headed  "Mean"  is  the  average  flow  in  cubic  feet  for  each  second  dur- 
ing the  month.  On  this  the  computations  for  the  remaining  colimms, 
which  are  defined  on  pages  9  and  10,  are  based. 

The  base  data  presented  in  this  report,  unless  otherwise  stated  in 
description  of  station,  have  been  collected  by  the  methods  commonly 
used  at  current-meter  gaging  stations  and  described  in  standard 
text  books. 

Plate  I  shows  typical  gaging  stations.  Plate  II  shows  current 
meters  used  in  the  work. 
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A.     CABLE  STATION  WITH  AUTOMATIC  GAGE. 


B.     FOR  BRIDGE  MEASUREMENT. 

TYPICAL    GAGING    STATIONS. 
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ACCURACY    AND    RELIABIIilTY    OF    FIELD    DATA    AND 
COMPARATIVB   RESULTS. 

The  accuracy  of  stream-flow  data  depends  primarily  on  the 
natural  conditions  at  the  gaging  station  and  on  the  methods  and 
care  with  which  the  data  are  collected.  Errors  of  the  first  group 
depend  on  the  degree  of  permanency  of  channel  and  of  permanency  of 
the  relation  between  dischaj^e  and  stage. 

Errors  of  the  second  class  are  due,  first,  to  errors  in  observation  of 
stage;  second,  to  errors  in  measurements  of  flow;  and,  third,  to 
errors  due  to  misinterpretation  of  stage  and  flow  data. 

In  order  to  give  engineers  and  others  information  regarding  the 
probable  accuracy  of  the  computed  results,  footnotes  are  added  to  the 
daily  discharge  tables,  stating  the  probable  accuracy  of  the  rating 
tables  used,  and  an  accuracy  column  is  inserted  in  the  monthly  dis- 
charge table.  For  the  rating  tables,  ''well  defined"  indicates,  in  gen- 
eral, that  the  rating  is  probably  acciu'ate  within  6  per  cent;  ''fairly 
well  defined,"  within  10  per  cent;  "poorly  defined"  or  "approxi- 
mate," within  15  to  25  per  cent.  These  notes  are  very  general  and 
are  b^sed  on  the  plotting  of  the  individual  measxu^ements  with  refer- 
ence to  the  mean  rating  curve. 

The  accuracy  column  in  the  monthly  discharge  table  does  not 
apply  to  the  maximum  or  minimum  nor  to  any  individual  day,  but  to 
the  monthly  mean.  It  is  based  on  the  acciu'acy  of  the  rating,  the 
probable  reliability  of  the  observer,  and  knowledge  of  local  conditions. 
In  this  colunm,  A  indicates  that  the  mean  monthly  flow  is  probably 
accurate  within  6  per  cent;  B,  within  10  per  cent;  C,  within  15  per 
cent;  D,  within  25  per  cent.  Special  conditions  are  covered  by  foot- 
notes. 

Even  though  the  monthly  means  for  any  station  may  represent 
with  a  high  degree  of  accuracy  the  quantity  of  water  flowiog  past  the 
gage,  the  figmes  showing  discharge  per  square  mile  and  depth  of  run- 
off in  inches  may  be  subject  to  gross  errors  which  result  from  includ- 
ing in  the  measured  drainage  area  large  noncontributing  districts  or 
omitting  estimates  of  water  diverted  for  irrigation  or  other  use,  and 
they  should,  therefore,  be  considered  as  only  approximate,  particu- 
larly for  periods  of  irrigation  or  of  low  water.  For  these  errors  it  is 
as  a  rule  not  feasible  to  make  adequate  correction. 

In  general,  the  base  data  collected  each  year  by  the  Survey  engi- 
neers are  published,  not  only  to  comply  with  the  law,  but  also  to 
afford  any  engineer  the  means  of  examining  and  adjusting  to  his  own 
needs  the  results  of  the  computations.  The  table  of  monthly  dis- 
chai^e  is  so  arranged  as  to  give  only  a  general  idea  of  the  flow  at  the 
station  and  should  not  be  used  for  other  than  preliminary  estimates. 
The  determinations  of  daily  discharge  allow  more  detailed  studies  of 
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the  variation  in  flow  by  which  the  period  of  deficiency  may  be  deter- 
mined. 

It  should  be  borne  in  mind  that  the  observations  in  each  succeeding 
year  may  be  expected  to  throw  new  light  on  data  already  collected 
and  published,  and  the  engineer  who  makes  use  of  the  figures  pre- 
sented in  these  papers  should  verify  all  ratings  and  make  such  adjust- 
ments for  earlier  years  as  may  seem  necessary. 
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The  field  data  in  the  James  and  Roanoke  drainage  basins  were 
collected  imder  the  direction  of  R.  H.  Bolster,  hydraulic  engineer, 
by  E.  A.  Porter,  H.  J.  Jackson,  and  C.  L.  Batchelder. 

The  field  data  for  aU  drainage  basins  south  of  Roanoke  River  were 
collected  by  M.  R.  Hall  and  W.  E.  Hall,  district  engineers. 

The  ratings,  special  estimates,  and  studies  of  the  completed  data 
were  made  by  W.  E.  Hall  and  C.  H.  Pierce.  The  computations  and 
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OAOINO  STATIONS. 

The  following  list  comprises  the  gaging  stations  regularly  main- 
tained in  south  Atlantic  coast  and  eastern  Gulf  of  Mexico  drainage 
basins  by  the  United  States  Geological  Survey  and  cooperative 
parties.  Data  for  these  stations  have  appeared  in  the  published 
reports  as  shown  in  tables  on  pages  7  and  8.  The  stations  are 
arranged  by  river  basins  and  appear  in  downstream  order,  tributaries 
of  main  streams  being  indicated  by  indention. 

South  Atlantic  coast  drainage  basins  : 
James  River  basin: 

Jackson  River  at  Covington,  Va.,  1907-8. 
James  River  at  Buchanan,  Va.,  1895-1912. 
James  River  at  Holcomb  Rock,  Va.,  1900-1912. 
James  River  at  Gartersville,  Va.,  1899-1912. 

Cowpasture  River  near  Clifton  Foige,  Va.,  1907-8. 
North  Fork  of  James  River  near  Glasgow,  Va.,  1895-1905. 
Appomattox  River  at  Blattoax,  Va.,  1900-1905, 
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South  Atlantic  coast  drainage  basina — Continued. 
Roanoke  River  basin: 

Roanoke  River  at  Roanoke,  Va.,  1896*1912. 
Roanoke  River  at  Randolph,  Va.,  1900-1906. 
Roanoke  River  above  the  Dan  at  Clarksville,  Va.,  1895-1898. 
Roanoke  River  at  Old  Gaston,  N.  C,  1911-12. 
Roanoke  River  at  Weldon,  N.  G.,  1912. 
Roanoke  River  at  Neal,  N.  G.,  1896-1903. 
Tinker  Creek  at  Roanoke,  Va.,  1907-8. 
Back  Creek  near  Roanoke,  Va.,  1907-^. 
Dan  River  at  Madison,  N.  C,  1903-1908. 
Dan  River  at  South  Boston,  Va.,  1900-1907. 
Dan  River  at  Clarksville,  Va.,  1895-1898. 
Banister  River  at  Houston,  Va.,  1904-5. 
Tar  River  basin: 

Tar  River  near  Tarboro,  N.  C. ,  1896-1900. 
Neuse  River  basin: 

Neuse  River  near  Sehni^,  N.  C,  1896-1900. 
Cape  Fear  River  basin: 

Haw  River  near  Moncure,  N.  C,  1898-99. 
Cape  Fear  River  near  Fayetteville,  N.  C,  1899-1903. 
Deep  Creek  near  Cumnock,  N.  C,  1900-1902. 
Deep  Creek  near  Moncure,  N.  C,  1898-99. 
Rockfish  Creek  near  Brunt,  N.  C,  1902-3. 
Yadkin  River  basin: 

Yadkin  River  at  North  Wilkesboro,  N.  C,  1903-1909. 
Yadkin  River  near  Siloam,  N.  C,  1900-1901. 
Yadkin  River  near  Salisbury,  N.  C,  1895-1909;  1911-12. 
Yadkin  River  near  Norwood,  N.  C,  1896-1899. 
Yadkin  River  near  Peedee,  N.  C,  1906-1912. 
Peedee  River  at  Cheraw,  S.  C,  1909-1912. 
Santee  River  basin: 

Catawba  River  at  Old  Fort,  N.  G.,  1907. 
Catawba  River  near  Morganton,  N.  C,  1900-1909. 
Catawba  River  near  Catawba,  N.  C,  1896-1905. 
Catawba  River  near  Rockhill,  S.  C,  1895-1903. 
Wateree  River  near  Camden,  S.  C,  1904-1910. 
MiU  Creek  at  Old  Fort,  N.  C,  1907. 
Linville  River  at  Fonta  Flora,  N.  C,  1907-8. 
linville  River  near  Bridgewater,  N.  C. ,  1900. 
Johns  River  at  CoUettsville,  N.  C,  1907. 
Johns  River  near  Morganton,  N.  C,  1900-1901. 
Congaree  River  basin: 

Broad  River  (of  the  Carolinas)  at  Uree,  N.  G.,  1907-1909. 
Broad  River  (of  the  Carolinas)  at  Dellinger,  8.  C,  1900-1901. 
Broad  River  (of  the  Carolinas)  near  Ga£Fney,  8.  C,  1896-1899. 
Broad  River  (of  the  Carolinas)  at  Alston,  S.  C,  1896-1907. 
Green  River  near  Saluda,  N.  C,  1907-1909. 
Second  Broad  River  near  Logan's  store,  N.  C,  1907-8. 
Saluda  River  near  Waterloo,  8.  C,  1896-1905. 
Saluda  River  near  Ninety  Six,  S.  G.,  1905. 
Savannah  River  basin: 

Chattooga  River  near  Clayton,  Ga.,  1907-8. 
Tugakx)  River  near  Toccoa,  Ga.,  1907-8. 
Tugaloo  River  near  Madison,  S.  G.,  1898-1910. 
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South  Atlantic  coast  drainage  baflinB—Oontinued. 
Savannah  River  basin— Continued. 

Savannah  River  near  Calhoun  Falls,  S.  C,  189^1908. 
Savannah  River  at  Woodlawn,  S.  C,  1905-1910. 
Savannah  River  at  Augusta,  Ga.,  1899-1906. 

Stekoa  Creek  near  Clayton,  Ga.,  1907-^. 

Tallulah  River  at  Tallulah  Falls,  Ga.,  1900-1912. 

Tallulah, River  at  Mathis,  Ga.,  1912. 

Chauga  River  near  Madison,  S.  C,  1907. 

Seneca  River  near  Clemson  Coll^^e,  S.  C,  1903-1905. 

Broad  River  (of  Georgia)  near  Carlton,  Ga.,  1897-1912. 
Ogeechee  River  basin: 

Ogeechee  River  near  Millen,  Ga.,  1903. 

Williamsons  Swamp  Creek  near  Davisboro,  Ga.,  1903-4. 

Cannoochee  River  near  Groveland,  €ra.,  1903-1907. 
Altamaha  River  basin: 

South  River  near  Lithonia,  Ga.,  1903-4. 

Ocmulgee  River  near  Jackson,  Ga.,  1906-1912. 

Ocmulgee  River  near  Flovilla,  Ga.,  1901-1905. 

Ocmulgee  River  at  Macon,  Ga.,  1893-1912. 

Yellow  River  at  Ahnon,  Ga.,  1897-1901. 

Alcovy  River  near  Covington,  Ga.,  1901-1904. 

Alcovy  River  near  Stewart,  Ga.,  1905-6. 

Towaliga  River  near  Juliette,  Ga. ,  1899-1901 . 

Oconee  River  at  Bamett  Shoals,  near  Watkinsville,  Ga.,  1901-2. 

Oconee  River  near  Greensboro,  Ga.,  1903-1912. 

Oconee  River  at  Carey,  Ga.,  1896-1898. 

Oconee  River  at  Fraleys  Ferry,  near  Milledgeville,  Ga.,  1905-1912. 

Oconee  River  at  Milledgeville,  Ga.,  1893-1905. 

Oconee  River  at  Dublin,  Ga.,  1897-1912. 

Middle  Oconee  River  near  Athens,  Ga.,  1901-2. 
Apalachee  River  near  Buckhead,  Ga.,  1901-1908. 

Ohoopee  River  near  Reidsville,  Ga.,  1903-1907. 
St.  John  River  basin: 

Silver  Springs  River  near  Silver  Springs,  Fla.,  1906. 
Eastern  Gulf  of  Mexico  drainage  basins: 
Suwanee  River  basin: 

Suwanee  River  near  White  Springs,  Fla.,  1906-1908. 
Apalachicola  River  basin: 

Chattahoochee  River  near  Aerial,  Ga.,  1907-1909. 
Chattahoochee  River  near  Leaf,  Ga.,  1907. 
Chattahoochee  River  near  Gainesville,  Ga.,  1901-1903. 
Chattahoochee  River  near  Buford,  Ga.,  1901. 
Chattahoochee  River  near  Norcross,  Ga.,  1902-1912. 
Chattahoochee  River  near  Oakdale,  Ga.,  1895-1904. 
Chattahoochee  River  at  West  Point,  Ga.,  1896-1912. 
Chattahoochee  River  at  Columbus,  Ga.,  1912. 
Chattahoochee  River  at  Alaga,  Ala.,  1908-1912. 

Soque  River  near  Demorest,  Ga.,  1904-1909. 

Sweetwater  Creek  near  Austell,  Ga.,  1904-5. 

Flint  River  near  Woodbury,  Ga.,  1900-1912. 

Flint  River  near  Culloden,  Ga.,  1911-12. 

Flint  River  near  Museela,  Ga.,  1907. 

Flint  River  near  Montezuma,  Ga.,  1905-1912. 

Flint  River  at  Albany,  Ga.,  1902-1912. 
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GAGING  STATIONS.  17 

EaHtem  Gulf  of  Mexico  diainage  basins — Continued. 
Apalachicola  River  basin — Continued. 

Chattahoochee  Riyer  at  Alaga,  Ala.,  1908-1912— Continued. 
Flint  River  at  Bainbridge,  Ga.,  1908-1912. 

Einchafoonee  Creek  near  Leesburg,  Ga.,  1905-1909. 
Kinchafoonee  Creek  near  Albany,  Ga.,  1903. 
Muckalee  Creek  near  .Albany,  Ga.,  1903. 
Ichawaynochaway  Creek  at  Milford,  Ga.,  1906-1907. 
Chipola  River  near  Altha,  Fla.,  1912. 
Choctawhatchee  River  basin: 

Choctawhatchee  River  near  Newton,  Ala.,  190^1908;  1911-12. 
Choctawhatchee  River  near  Geneva,  Ala.,  1904. 
Double  Bridge  Creek  at  Geneva,  Ala.,  1904. 
Pea  River  at  Pera,  Ala.,  1904-1912.  -. 

Pea  River  at  Elba,  Ala.,  1906. 
Escambia  River  basin: 

Conecuh  River  at  Beck,  Ala.,  1904-1912. 
Mobile  River  basin: 

Cartecay  River  near  Cartecay,  Ga.,  1904-^,  1907. 
Coosawattee  River  at  Carters,  Ga.,  1896-1908. 
Oostanaula  River  at  Resaca,  Ga.,  1896-1912. 
Coosa  River  at  Rome,  Ga.,  1897-1903. 
Coosa  River  at  Lock  No.  4,  above  Riverside,  Ala.,  1890-1901. 
Coosa  River  at  Riverside,  Ala.,  1896-1912. 
Coosa  River  at  Lock  No.  5,  near  Childersburg,  Ala.,  1892-1897. 
Coosa  River  near  Wetumpka,  Ala.,  1896-1898. 
Alabama  River  at  Montgomery,  Ala.,  1899-1903. 
Alabama  River  at  Selma,  Ala.,  1900-1912. 
Ellijay  River  at  Ellijay,  Ga.,  1907. 
Conasauga  River  at  Beaverdale,  Ga.,  1907-8. 
Etowah  River  near  Ball  Ground,  Ga.,  1907-1912. 
Etowah  River  at  Canton,  Ga.,  1892-1905. 
Etowah  River  near  Rome,  Ga.,  1904-1912. 
Etowah  River  at  Rome,  Ga.,  1903. 

Amicalola  River  near  Potts  Mountain,  Ga.,  1907-8;  1910-1912. 
Choccolocco  Creek  at  Jenifer,  Ala.,  1903-1908. 
Talladega  Creek  at  Nottingham,  Ala.,  1900-1904. 
Tallapoosa  River  at  Sturdevant,  Ala.,  1900-1912. 
Tallapoosa  River  near  Susanna,  Ala.,  1900-1901. 
Tallapoosa  River  at  Milstead,  Ala.,  1897-1903. 

Hillabee  Creek  near  Alexander  City,  Ala.,  1900-1903. 
Big  Sandy  Creek  near  Dadeville,  Ala.,  1900-1901. 
Cahaba  River  at  Centerville,  Ala.,  1901-1908. 
Tombigbee  River  at  Columbus,  Miss.,  1900-1912. 
Tombigbee  River  at  Epes,  Ala.,  1900-1912. 

Black  Warrior  River  near  Cordova,  Ala.,  1900-1912. 
Black  Warrior  River  near  Coal,  Ala.,  1908-1910. 
Black  Warrior  River  at  Tuscaloosa,  Ala.,  1889-1905.. 
Clear  Creek  near  Elk,  Ala.,  1904-5. 

Locust  Fork  of  Black  Warrior  River  at  Palbs,  Ala.,  1901-1905. 
Village  Creek  near  Mulga,  Ala.,  1909. 

Camp  Branch  near  Ensley,  Ala.,  1908-1910. 
Venison  Branch  near  Muiga,  Ala.,  1908-9. 
Pearl  River  basin: 

Pearl  River  at  Jackson,  Miss.,  1901-1912. 
Bogue  Chitto  at  Wamerton,  La.,  1906. 
14940**— W8P  322—14 2 


Digitized  by  VjOOQIC 


18  SUEPAOE  WATER  SUPPLY,  1&12,  PAET  H. 

SOUTH  ATTiANTIC  COAST  DRAINAOE  BASINS. 

^AXBS  BIVEB  BASIN. 

JAMES    BIYEB   AT   BUCHANAN,   VA. 

LocatUm. — ^At  the  highway  bridge  near  the  Chesapeake  &  Ohio  Railway  depot  at 

Buchanan^  Va. 
Becorda  available.-— August  18, 1895,  to  December  31,  1912. 
Braina^  area. — 2,060  square  miles. 
Gage. — ^A  chain  gage,  attached  to  the  highway  bridge,  was  installed  November  21, 

1908,  to  replace  the  original  wire  gage  read  from  August  18,  1895,  to  that  date. 

The  datum  of  the  gage  was  lowered  2  feet  April  3,  1897,  to  avoid  negative  read- 

iBga;  subsequently  the  datum  of  the  gage  has  remained  constant. 
ChanneL — ^The  bed  of  the  river  under  tibe  bridge  is  composed  of  rock  overlain  with 

a  deep  deposit  of  mud.    There  is  a  rock  control  several  hundred  feet  below  the 

station. 
Diacharge  zueaauremenia. — ^liade  from  the  downstream  side  of  two-span  highway 

bridge. 
Winter  flow. — Occasionally  affected  by  ice  for  short  periods. 
Accuracy. — Rating  curve  well  developed.    Published  data  considered  good. 
Oooperation. — Previous  to  July  15, 1906,  tibe  observations  of  daily  gage  height  were 

made  by  employees  of  the  Geological  Survey;  since  that  time  gage  height  records 

have  been  furnished  by  tibe  United  States  Weather  Bureau. 

The  following  discharge  measurement  was  made  by  Jackson  and  Batchelder. 
November  21,  1912,  gage  height,  2.21  feet;  discharge,  560  second-feet. 

Daily  gage  height,  in  feet,  of  James  River  at  Buc^wnwn,  Fa.,  for  191t, 
[D.  D.  Boom,  olMenrer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Dec. 

1  

4.7 
6.0 
4.8 
4.6 
4.2 

3.6 
3.2 
3.0 
8.0 
3.0 

3.4 
3.3 
3.2 
3.1 
3.0 

3.0 
3.0 
2.9 
3.0 
3.3 

3.8 
4.2 
4.0 
8.9 
3.9 

3.9 
3.8 
3.6 
8.6 
4.1 
6.8 

6.0 
4.6 
4.2 
4.0 
3.8 

3.7 
3.6 
3.4 
3.3 
8.2 

3.1 
8.0 
2.9 
2.8 
2.8 

2.7 
2.7 
2.7 
2.9 
2.9 

3.3 
8.2 
8.0 
6.6 
6.8 

6.8 
6.8 
7.2 
6.7 

4.8 
4.6 
4.3 
4.0 
3.9 

3.8 
3.7 
3.6 
4.3 
6.2 

4.9 
4.6 
6.9 
7.6 
7.3 

14.4 
9.0 
6.7 
6.8 
6.8 

6.1 
6.3 
6.1 
6.9 
7.0 

7.8 
7.0 
6.0 
0.6 
16.2 
8.4 

6.7 
6.7 
8.0 
6.9 
6.2 

6.4 

6.1 
4.8 
4.5 
4.2 

4.0 
3.9 
3.7 
8.6 
3.6 

8.6 
3.4 
3.4 
8.4 
4.0 

3.9 
3.7 
8.7 
8.6 
8.4 

3.4 
3.4 
4.1 
4.0 
3.9 

8.8 
8.7 
8.6 
8.4 
3.3 

8.6 
4.2 
4.0 
8.8 
3.6 

3.4 
8.4 
10.6 
8.0 
6.0 

7.3 
10.8 
7.6 
6.0 
6.6 

6.2 
4.8 
4.4 
4.1 
8.9 

8.7 
3.5 
8.3 
3.2 
3.1 
3.0 

8.0 
2.9 
2.9 
3.8 
2.7 

2.7 
2.6 
3.6 
2.6 

2.6 

2.4 
2.4 
2.4 
2.3 
2.3 

2.8 
2.3 
2.3 
2.3 
2.6 

2.6 
2.5 
2.6 
2.5 
3.5 

3.7 
2.9 
8.6 
3.4 
3.3 

8.6 
8.8 
3.4 
8.0 
2.9 

8.0 
8.0 
2.9 
2.8 
2.7 

2.7 
2.9 
2.8 
2.7 
2.7 

2.6 
2.6 
2.6 
2.4 
2.4 

3.8 
2.2 
2.2 
2.2 
2.2 

3.2 
2.6 
2.4 
2.2 
2.2 
2.2 

2.1 
2.1 
2.1 
2.1 
2.1 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 

1.8 

1.9 
1.9 
1.9 
1.8 
1.8 

1.8 
1.8 
1.8 
2.1 
2.0 

3.0 
1.9 
2.1 
2.4 
2.9 

8.4 
2.9 
2.6 
2.4 
2.4 

2.2 
2.1 
2.1 
2.0 
2.0 

2.0 
2.0 
2.0 
1.9 

1.9 

1.9 
1.9 
1.9 
1.9 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 
3.0 

2.0 
2.0 
2.0 
3.0 
2.0 

2.0 
2.6 
5.8 
4.5 
3.7 

8.1 
2.9 
2.7 
2.6 
A.h 

2.4 
2.3 
2.8 
3.3 
8.2 

8.3 
8.3 
8.8 
8.2 
3.3 

3.1 
3.1 
3.1 
3.1 
3.0 

2.0 

2 

.2.0 

3 

2.0 

4 

2.0 

£ 

2.0 

6 

2.2 

7 

2.4 

8 

3.5 

9 

3.4 

10 

2.3 

11 

2.2 

12 

2.2 

18 

2.2 

14 

2.3 

15 

2.1 

16 

2.1 

17 

2.1 

18 

2.1 

19 

2.1 

20 

2.1 

21 

2.0 

22 

2.0 

23 

3.0 

24 

3.0 

26 

3.0 

26 

3.0 

27 

3.0 

28 

3.0 

20 

3.0 

30 

3.9 

81 

6.1 
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JAMSS  SIVEB  BASIN.  19 

Dailtf  dMuBT^,  in  seeomd-feet^  of  James  River  at  BuckoTum^  Va.,  for  191i. 


Day. 


Jan.     Feb.     Mar.     Apr.    May.    June.    July.    Aug.    Sept.     Oct.     Nov.    Dee. 


1.. 
2.. 
3.. 
4.. 

5.. 

6.. 
7.. 
8.. 
9.. 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 

16.. 
17.. 
18.. 
19.. 

ao.. 

21.. 
22.. 
23.. 
24.. 

26.. 

26.. 
27.. 
28.. 
29. 
80.. 
81. 


4,4M 
6,100 
4,e«) 
4,340 
3,430 

2,340 
1,740 
1,480 
1,480 
1,480 

2,030 
1,880 
1,740 
1,610 
1,480 

1,480 
1,480 
1,360 
1,480 
1,880 

2,680 
3,430 
3,040 
2,860 
2,860 

2,860 
2,680 
2,340 
2,180 
8,240 
6,960 


6,100 
4,080 
3,430 
3,040 
3,680 

2,500 
3,340 
2,030 
1,880 
1,740 

1,610 
1,480 
1,360 
1,340 
1,240 

1,120 
1,120 
1,120 
1,360 
1,360 

1,880 
13,800 
13,100 
6,480 
6,960 

6,960 
9,580 
10,700 
6,720 


4,660 
4,030 
3,620 
3,040 
2,860 

2,680 
2,500 
2,340 
3,620 
5,560 

4,880 
4,240 
9,850 
11,900 
11,000 

40,700 
16,500 
9,800 
6,960 
5,780 

5,330 
5,780 
5,330 
7,210 
10,100 

12,500 
10,100 
7,460 
18,700 
50,300 
14,400 


9,300 
9,300 
13,100 
0,850 
7,970 

6,020 
5,330 
4,660 
4,030 
3,430 

3,040 
2,860 
2,500 
2,340 
2,180 

2,180 
2,030 
2,030 
2,030 
3,040 

2,860 
2,500 
2,500 
2,180 
2,090 

2,080 
2,030 
3,240 
3,040 
2,860 


2,680 
2,500 
2,340 
2,030 
1,880 

2,180 
3,430 
3,040 
2,680 
2,340 

2,030 
14,400 
22,700 
13,100 

7,460 

11,000 
23,600 
11,900 
7,460 
6,480 

5,560 
4,660 
3,820 
3,240 
2,860 

2,500 
2,180 
1,880 
1,740 
1,610 
1,480 


1,480 
1,360 
1,360 
1,240 
1,120 

1,120 

1,000 

1,000 

890 

890 

790 
790 
790 
600 
600 

600 
600 
690 
690 
890 

1,000 
890 
890 
890 
890 

1,120 
1,360 
2,340 
2,030 
1,880 


2,340 
2,680 
2,080 
1,480 
1,360 

1,480 
1,480 
1,360 
1,240 
1,120 

1,120 
1,360 
1,240 
1,120 
1,120 

1,000 

1,000 

890 

790 

790 

690 
600 
600 
600 
600 

600 
1,000 
790 
600 
600 
600 


520 
520 
520 
520 

450 
450 
450 
450 
450 

450 
450 
450 
450 
385 

385 
385 

385 
385 
385 

385 
385 
385 
385 
386 

385 
885 
385 
385 
385 


385 
385 


325 
326 


326 


^85 

386 


326 

325 
326 
325 
520 
450 

450 
385 
520 
790 
1,360 

2,030 

1,360 

1,000 

790 

790 


600 
630 
530 
450 
450 

450 
450 
450 
386 

385 

385 
385 


450 

450 
450 
450 
450 
450 

450 
450 
450 
450 
450 

450 
450 
450 
450 
450 
450 


450 
450 
450 
450 
450 

450 
1,000 
5,780 
4,090 
2,500 

1,610 
1,360 
1,120 
1,000 
890 

790 
600 
600 
600 
600 

600 
600 
600 
600 
600 

520 
520 
520 
520 
450 


450 
450 
450 
450 
450 

600 
790 
890 
790 
090 

600 
600 
600 
600 
520 

520 
530 
520 
620 
520 

450 
450 
450 
450 
450 

450 
450 
450 
450 
1,360 
7,730 


Note. — Dally  discharge  computed  from  a  rating  curve  fairly  well  defined  below  20,000  second-feet. 

Monthly  discharge  of  James  River  at  Buchanan^  Va.,  for  1912. 
[Drainage  area,  2,060  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


Mean. 


Per 

square 
mile. 


Run-off 
(depth  in 
inches  on 
drainage 

area). 


Accu- 
racy. 


January 

February 

March 

April 

May 

Jmie 

July 

August 

September 

October 

November 

December 

The  year. 


6,960 

13,800 

50,300 

13,100 

28,600 

2,340 

2,680 

620 

2,030 

600 

5,780 

7,720 


1,360 

1,120 

2,340 

2,030 

1,480 

690 

600 

385 

325 

885 

450 

450 


2,640 

4,070 

9,780 

4,080 

5,700 

1,070 

1,110 

426 

555 

447 

1,030 

795 


1.28 
1.98 
4.75 
1.98 
2.77 
.519 
.539 
.207 
.260 
.217 
.500 


1.48 

2.14 

5.48 

2.21 

8.19 

.58 

.62 

.24 

.80 

.26 

.50 


50,300 


325 


2,640 


1.28 


17.40 


JAHES    BITEB    AT    HOLCOMB    BOCK,   VA. 
Location. — ^At  the  works  of  the  Wilson  Aluminum  Co.,  at  Holcomb  Rock,  Va. 
Becords  available.— Gage  heights  January  1,  1900,  to  December  31,  1912. 
Drainage  area. — ^Not  measured. 
Gage. — ^A  copper  float  inclosed  in  a  stilling  box,  with  a  vertical  rod  extending  up 

throu^  the  power-house  floor. 
Discharge  zneaaurexnentB. — ^No  dischaige  measurements  have  been  made  at  this 

station. 
Cooperation. — Gage  heights  have  been  furnished  the  Geological  Survey  by  George  0. 

Seward,  general  manager  of  the  Wilson  Aluminum  Co. 
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20  SURFACE  WATER  SUPPLY,  1912,  PART  H. 

Daxty  gage  height  ^  in  feet,  of  Jamu  River  at  Holoomh  Rod,  Va.,for  191t. 
[J.  H.  Webb,  obwrver.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

4.7 
6.0 
4.16 
8.6 
2.36 

2.6 

2.66 

2.66 

2.86 

2.16 

2.26 

2.2 

1.95 

1.55 

1.06 

2.16 
1.86 
1.8 
1.9 
2.6 

3.3 

8.2 

2.95 

2.76 

2.6 

2.6 

2.6 

2.4 

2.4 

2.85 

4.95 

4.4 

3.5 
3.1 
2.35 
2.4 

2.7 
2.45 
2.15 
,  2.1 
2.1 

1.7 

1.85 

1.8 

1.85 

1.75 

1.7 

1.65 

1.6 

1.7 

1.85 

2.26 
7.55 
8.65 
6.4 
4.6 

4.3 

7.5 

7.66 

5.66 

4.5 
3.9 
8.4 
3.2 
3.0 

2.75 
2.66 
2.66 
3.15 
4.1 

41 

4.05 

7.26 

7.76 

8.05 

14.95 

ia5 

7.3 

5.95 

5.2 

476 

465 

44 

49 

9.15 

9.85 
7.1 
5.8 
11.8 
15.46 
9.1 

7.05 

6.56 

8.2 

7.0 

6.65 

485 

46 

43 

8.8 

3.65 

3.85 
3.2 
2.05 
2.75 
2.8 

2.75 
3.46 
40 
3.6 
8.55 

2.9 
2.9 
2.8 
2.7 
2.65 

2.35 

2.4 

2.3 

2.85 

2.8 

2.66 
2.6 
2.6 
2.6 
2.1 

2.35 
2.3 
2.8 
2.4 
2.7 

2.4 
12.85 
12.05 
8.0 
6.1 

7.1 
ILl 
7.95 
5.95 
495 

42 

8.7 

3.35 

3.0 

2.8 

2.5 
2.65 
2.45 
2.85 

2.06 
1.9 
2.06 
2.0 
1.9 

1.8 
1.8 
1.65 
1.45 
1.45 

1.4 

1.4 

1.45 

1.4 

1.3 

1.2 

1.35 

1.45 

1.4 

L5 

1.5 

1.4 

1.35 

1.55 

1.45 

1.8 
1.8 
2.5 
2.4 
2.0 

2.26 

2.15 

2.1 

1.8 

1.85 

1.95 

1.95 

1.8 

1.7 

L5 

1.5 
1.6 
1.86 
1.4 
2.3 

1.65 
1.55 
1.45 
1.6 
1.6 

1.4 
1.4 
1.4 
1.35 
1.4 

1.85 
1.4 
1.4 
1.35 
1.4 
1.16 

1.85 
1.3 
1.3 
.86 
1.06 

1.0 
1.0 
.85 

1.0 
1.0 

.9 
1.0 

.80 
1.15 
1.1 

.05 
.8 
.8 
.7 
.06 

1.0 
LO 
.76 
.9 
.85 

.85 
LO 
.8 
.85 
.85 
.0 

a85 
.85 
.0 
.86 
.8 

.85 
.75 
.9 

1.06 

LO 

LO 
.05 
.05 
.55 

.85 

.8 

.0 

.0 
L5 
L4 

LO 
.75 
L75 
3.0 
2.85 

2.45 

2.1 

L8 

L35 

L6 

L35 

LS 

LO 

L2 

LI 

.8 
LI 
.05 
.9 
.05 

LO 
.05 
.65 

LO 
.75 

.86 
LI 

.9 
L05 

.66 

.85 

.85 
LO 
L06 
LO 

.05 
.8 
.0 
.06 
LO 
.8 

.85 
LO 
.85 
.9 
.& 

.80 

L9 

4.45 

3.75 

8-06 

2.35 

2.06 

L9 

L8 

L7 

L7 

L25 

L5 

L25 

1.15 

1.26 

L3 

L25 

L06 

L35 

L3 

L2 

L2 

LIS 

LO 

LOS 

2 

L3 

3 

L2 

4 

LIS 

6 

L25 

6 

L4 

7 

L35 

8 

LIS 

9 

1.55 

10 

L5 

11 

L4 

12 

L2S 

13 

L35 

M 

L2 

16 

.85 

16 

L25 

17 

L3 

18 

10 

L16 

L3 

20 

LI 

21 

L25 

22 

LO 

23 

LIS 

24 

LIS 

26 

LI 

26 

L2 

27 

LIS 

28 

LIS 

29 

LI 

80 

L2S 

81 

L15 

JAMES    RIVER    AT    GARTERSVILLE,   VA. 

Location. — At  tbe  highway  bridge  croesing  James  River  between  Pemberton  and 

Carteraville,  about  50  miles  above  Richmond. 
Records  available.— January  1,  1899,  to  December  31,  1912. 
Drainage  area. — 6,230  square  miles. 
Oage.— A  standard  chain  gage  was  attached  to  the  highway  bridge  July  24,  1903,  U> 

replace  the  wire  gage  which  had  been  used  from  January  1,  1899,  to  that  date. 

The  datum  of  the  gage  has  remained  the  same  since  the  station  was  established. 
Channel.— The  left  bank  overflows  for  several  hundred  feet  at  a  stage  of  about  20 

feet.    The  right  bank  does  not  overflow. 
Discharge  measurements.— Made  from  downstream  side  of  six-span  highway 

bridge. 
Winter  flow.— Occasionally  affected  by  ice  for  short  periods  during  severe  winters. 
Accuracy. — Rating  curve  well  developed  for  ordinary  stages.    Above  the  overflow 

point  the  discharge  is  uncertain. 

Discharge  measuremenU  of  Javnes  River  at  Cartertdlle,  Va,j  in  19 It. 


Date. 

height. 

Dis- 
cbarge. 

Mar.  18 

E.  A.  Porter 

12.8 
1.84 

Sec-fU 
36,100 

Nov.  20 

3,010 
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DaUy  gage  heighty  infeet^  of  Jcmu9  River  at  CartenvUle,  Va.jfor  191$, 
{B.  W.  Palmfln,  obsorver.] 


Day. 


Jan.     Feb.     Mar.     Apr.     Ifay.    June.    Jaly.    Aug.    Sept.     Oct.     Nor.    Deo. 


6.1 
6.8 
«.l 
6.2 
4.6 

8.7 
8.6 
8.3 
3.8 
3.7 

3.8 
3.8 
8.3 
4.1 
6.7 

6.7 
6.8 
6.8 
6.3 
6.2 

6.3 
6.3 
6.6 
4.3 
8.8 

8.4 
3.4 
8.3 
8.3 
4.1 
6.1 


6.3 
6.4 
4.8 
4.1 
8.6 

8.4 
8.3 
8.3 
3.8 
3.6 

3.4 

3.6 
3.6 
3.3 
3.2 

3.8 
3.4 
3.8 
8.9 
8.8 

4.0 
8.4 

8.7 
10.1 
8.8 

6.9 
13.6 
10.2 

9.7 


7.7 
6.0 
6.3 
4.6 
4.3 

4.1 
4.3 
4.6 
6.1 
6.0 

6.3 
6.0 
13.3 
11.0 
14.3 

31.4 
19.0 
13.6 
9.4 
7.8 

6.9 
6.6 
6.1 
8.7 
10.1 

11.6 
11.6 
9.4 
14.6 
19.6 
16.3 


lai 

9.0 
8.6 
0.4 
8.3 

7.3 
6.7 
6.0 
6.6 
6.1 

4.7 
4.4 
4.8 
4.4 
44 

4.8 
4.3 
4.3 
6.6 
4.6 

4.4 

4.3 
4.8 
4.1 
8.7 

3.6 
8.3 
8.4 
8.6 
8.8 


8.0 
8.8 
8.4 
8.3 
8.3 

8.3 
8.6 
8.9 
4.1 
8.6 

8.7 
18.8 
31.4 
18.0 
11.8 

11.8 
14.6 
13.9 
10.6 
8.1 

6.6 
6.9 
6.4 
4.7 
4.4 

4.1 
3.8 
3.6 
8.3 
3.1 
3.3 


3.9 
3.8 
3.6 
3.6 
3.4 

8.3 

2.6 
3.7 
3.6 
3.0 

3.0 
1.8 
1.6 
1.6 
1.6 

1.46 

3.6 

3.6 

3.4 

3.3 

1.8 
1.8 
2.0 
2.3 
3.0 

1.9 
1.9 

kl 

3.8 


8.1 
8.0 
3.4 
3.6 
3.4 

3.8 

3.1 
1.9 
3.3 
1.8 

1.7 
1.8 
1.7 
1.7 
1.7 

3.3 
%l 
1.7 
1.9 
3.3 

3.1 
1.9 
1.3 
1.3 
1.4 

1.6 

1.7 

1.4 

1.06 

1.06 

1.1 


1.1 

1.1 

1.16 

1.3 

1.3 

1.06 
1.0 
1.0 
.94 
.91 

.96 
1.0 
.93 

.94 
.93 

.93 
1.3 

1.4 
1.6 
.94 

.88 
.84 
.83 
.83 
.74 

.70 
.64 
.69 
.63 

.66 
.64 


0.63 
.61 
.67 
.66 
.68 

.61 
.60 
.68 
1.05 
.96 

.93 
.74 
.60 
.64 
.68 

.54 
.66 
.64 
1.05 
1.8 

1.3 

1.1 

1.06 

11.1 

13.7 

6.7 
4.3 
4.3 
4.0 
3.5 


3.6 
1.0 
1.7 
1.6 
1.46 

1.4 

1.3 

1.15 

1.1 

1.1 

1.06 
1.0 
1.0 
1.16 
1.3 

1.35 
1.3 
1.0 
1.16 
1.16 

1.3 

1.25 

1.3 

1.45 

1.46 

1.35 

1.25 

1.1 

1.16 

1.1 

1.1 


1.1 

1.06 

1.1 

1.1 

1.1 

1.05 
1.2 
10.6 
6.6 
6.1 

4.1 
8.3 
3.7 
3.6 
3.6 

3.4 
3.3 
3.0 
1.9 
1.9 

1.6 
1.6 
1.5 
1.4 
1.4 

1.36 
1.4 
1.4 
1.4 
1.3 


.3 
86 
8 


2.0 


Daily  ditchatge^  in  Hcond-feeiy  of  Jamea  River  at  CarteravilUj  Va.yfor  19 It. 


Day. 


Jen.      Feb.     liar.     Apr.     May.    June.    July.     Aag.     Sept.     Oct.     Nov.    Deo. 


13,300 
12,400 
13,300 
10,800 
9,030 

7,110 
6,880 
6,070 
6,000 

4,880 

6,090 
6,090 
6,970 
8,060 
13,300 

13,300 
12,400 
13,400 
13,600 
13,600 

13,800 
13,500 
11,900 
8,540 
7,340 
6,420 
6,420 
6,190 
6,190 
8,060 
10,600 


10,800 
11,400 
8,640 
8,000 
6,880 

6,420 
6,190 
6,970 
6,090 
4,670 

4,260 
4,460 
4,460 
4,040 
8,830 

4,040 
4,250 
6,090 
7,580 
7,340 

7,830 
20,300 
31,300 
36,100 
21,600 

15,600 
35,200 
36,400 
34,700 


18,000 
13,000 
11,100 
9,280 
8,300 

8,060 
8,300 
9,280 
10,600 
13,000 

10,800 
12,700 
33,700 
29,300 
41,700 

72,700 
61,700 
88,600 
23,700 
18,300 

15,600 
14,400 
13,300 
21,300 
36,100 

31,400 
81,100 
23,700 
42,600 
64.500 
49,800 


36,100 
33,300 
30,900 
33,700 
19,600 

16,600 
16,000 
13,000 
11,600 
10,600 

9,630 
8,780 
8,540 
8,780 
8,780 

8,640 
8,540 
8,640 
11,900 
9,280 

8,780 
8,540 
8,540 
8,060 
7,110 

6,650 
6,190 
6,420 
6,880 
7,340 


7,580 
7,340 
6,420 
6,190 
6,970 

6,970 
6,660 
7,680 
8,060 
6,880 

7,110 
89,700 
72,700 
67,200 
32,200 

82,300 
43,500 
40,100 
37,800 
19,300 

14,700 
12,700 
13,400 
9,530 
8,780 

8,060 
7,340 
6,650 
6,970 
6,760 
6,190 


310 
000 
460 
460 
260 

830 
670 
880 
460 
430 

430 
030 
640 
450 
450 

360 
670 
460 
250 
040 

090 
030 
430 
040 
430 


5,750 
6,530 
4,250 
4,460 
4,250 

4,040 
8,630 
8,230 
3,830 
8,030 

2,830 

3,030 
2,830 
2,830 
2,830 

8,830 
3,630 
2,830 
3,230 
8,830 

8,630 
3,230 
1,010 
1,910 
2,270 

2,450 
2,830 
2,270 
1,660 
1,660 
1,749 


1,740 
1,740 
1,820 
1,910 
1,910 

1,660 
1,670 
1,570 
1,470 
1,430 

1,540 
1,570 
1,440 
1,470 
1,440 

1,440 
1,010 
2,270 
2,450 
1,470 

1,380 
1,310 
1,280 
1,2R0 
1,160 

1,100 
1,010 
935 
995 
1,020 
1,010 


980 
965 
905 
890 
920 

965 

960 

1,070 

1,660 

1,640 

1,440 
1,160 
1,066 
1,010 
920 

860 

890 

1,010 

1,660 

3,030 

1,910 

1,740 

1,660 

29,600 

35,500 

12,200 
8,540 
8,540 
7,820 
4,460 


4,460 
3,230 
2,830 
2,450 
2,360 

2,270 
2,090 
1,820 
1,740 
1,740 

1,660 
1,670 
1,670 
1,830 
1,910 

2,000 
1,910 
1,670 
1,830 
1,830 

1,910 
3,000 
3,090 
3,360 
3,360 

3,180 
3,000 
1,740 
1,820 
1,740 
1,740 


1,740 
1,660 
1,740 
1,740 
1,740 

1,660 
1,910 
27,800 
14,700 
13,800 

8,060 
6,190 
4,880 
4,460 
4,460 

4,350 
4,040 
8,430 
3,230 
3,230 

3,640 
3,450 
3,460 
8,370 
3,370 

3,180 
3,370 
3,370 
3,370 
8,090 


3.090 
2,180 
2,090 
2,460 
2,830 

3.230 
3,430 
3,230 
2,830 
2,640 

2.830 
2,830 
2,830 
2,640 
2,450 

2,270 
2.270 
2,460 
3,460 
8,000 

3,640 
8,270 
1,910 
3,270 
3,450 

2,360 
2,640 
2,830 
2,830 
4,250 
8,780 


Note. — DaUy  dlaobane  oomputed  firom  a  rating  curve,  well  defined  below  10,000  aeoond-feet  and  ftddy 
waU  defined  below  40/)008eoand.feet. 
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22  BUBFACE  WATER  SUPPLY,  1912,  PABT  n. 

Monthly  dUcharge  of  James  River  at  CartereviUey  Va.,  for  1912. 
[Drainage  area,  6,230  square  miles.] 


Mbntli. 


Discharge  in  second-feet. 


ICaximum. 


Hintmuni. 


Mean. 


Per 
square 
mBe. 


Aoco- 
iBoy. 


January 

Februiuy , 

March 

April 

iSy 

June 

July 

August 

September...., 

October , 

November..... 
December 

The  year. 


13,800 

35,200 

72,700 

20,100 

72,700 

5,970 

6,760 

2,460 

35,600 

4,460 

27,800 

8,780 


4,880 
3,830 
8,060 
6,190 
6,760 
2,360 
1,660 
936 
860 
1,670 
1,660 
1,910 


9,290 
11,100 
25,300 
11,600 
17,400 
3,960 
3,200 
1,490 
4,630 
2,080 
4,580 
2,860 


1.40 

1.78 

4.06 

1.86 

2.79 

.634 

.514 

.239 

.727 

.334 

.736 

.457 


72,700 


8,110 


1.30 


1.72 
1.92 
4.68 
2.06 
3.22 
.71 


.81 
.30 

.82 


17.73 


A. 
B. 
C. 
B. 
C. 
A. 
A. 
A. 
B. 
A. 
B. 
A. 


ROANOKE  BIVEB  BASIN. 

ROANOKE    RIVER    AT    ROANOKE,   VA. 

Location. — ^At  the  Walnut  Street  highway  bridge  at  Roanoke,  Va 

Becorda  available.— July  10,  1896,  to  July  14,  1906;  May  7,  1908,  to  December  31, 

1912. 
Drainage  area. — 388  square  miles. 
Qage. — A  standard  chain  gage  was  attached  to  the  Walnut  Street  Bridge  November 

28,  1903,  to  replace  the  wire  gage  which  had  been  fead  from  July  10, 1896,  to  that 

date.    The  datum  of  the  gage  has  remained  unchanged  since  the  station  was 

established. 
Channel. — Nearly  straight,  160  feet  wide  between  bridge  abutments;  broken  by  one 

pier.    The  bed  of  the  stream  is  composed  of  coarse  gravel  and  small  bowlders. 

The  right  bank  is  above  high  water  but  the  left  bank  may  overflow  at  extreme 

flood  stages. 
DiBcharge  meaaurementB. — Made  from  the  downstream  side  of  two-span  highway 

bridge. 
Winter  flow. — Occasionally  affected  by  ice  for  short  periods. 
Accuracy. — Owing  to  varying  conditions  of  flow  frequent  measurements  are  required 

at  low  stages  to  adequately  define  the  discharge  curve  from  year  to  year. 
Cooperation. — Gage-height  records  fiimished  through  the  courtesy  of  the  Roanoke 

Railway  &  Electric  Co.,  J.  W.  Hancock,  general  manager. 

Discharge  meastaremenis  of  Roanoke  River  at  Roanoke ^  Va.,  in  1912, 


Date. 

Hydrographer. 

Gage 
hel^t. 

Dis- 
charge. 

Nov.  22 

jAck.<foii  And  Batcheld«r. . . . , 

Feet. 
0.88 
.86 

See.-fi, 
132 

22 

do 

131 
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BOANOKB  BIVEB  BASIN. 

Daxty  gage  hdghij  infeetf  o/Roanole  River  at  Roaru^f  Va,,fcT  1912. 
[C.  C.  Ho^ead,  obsenrer.] 
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Date. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

1.8 

1.7 

1.6 

1.55 

1.4 

1.8 

1.25 

1.26 

1.2 

1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.0 
1.1 
1.2 
1.4 
1.7 

1.6 
1.4 
1.4 
1.4 
1.3 

1.3 
1.2 
1.2 
1.2 
1.8 
2.1 

1.8 
1.6 
1.4 
1.4 
1.2 

1.2 

1.2 

1.2 

1.15 

1.1 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 

1.2 
8.6 
2.2 
2.1 
2.2 

2.8 
4.2 
8.1 
2.8 

2.2 
1.8 
1.8 
1.8 
1.8 

1.7 
1.6 
1.7 
1.8 
2.6 

2.2 
2.4 

4.5 
7.6 
5.5 

4.2 
8.1 
2.9 
2.4 
2.3 

2.0 
2.6 
2.7 
2.5 
2.4 

2.3 
2.2 
2.2 
7.2 
4.1 
4.0 

3.8 
8.2 
2.9 
2.6 
2.4 

2.3 
2.2 

2.1 
2.0 
1.9 

1.8 
1.7 
1.6 
1.6 
1.5 

1.5 
1.5 
1.4 
1.4 
1.4 

1.4 
1.4 
1.3 
1.3 
1.3 

1.3 
1.2 
1.2 
1.8 
1.6 

1.7 
1.7 
1.7 
1.6 
1.5 

1.4 
1.4 
1.4 
1.3 
1.3 

1.3 
8.5 
4.4 

8.8 
4.0 

4.5 
5.0 
4.0 
8.0 
2.2 

2.0 

1.3 
1.8 
1.3 
1.2 
1.2 

1.2 
1.2 
1.2 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 
1.1 
1.1 
1.1 
1.2 

1.1 

1.2 

1.2 

1.26 

1.7 

1.8 
a2.6 
2.4 
1.7 
1.6 



1.7 
1.6 
1.5 
1.4 
1.6 

1.4 
1.4 
1.8 
1.5 
1.5 

1.8 
1.6 
1.4 
1.5 
1.3 

1.2 
1.1 
1.1 
1.4 
15 
1.7 
1.7 
1.6 
1.5 
1.5 

1.4 

1.4 

1.4 

1.3 

1.25 

1.2 

1.2 
1.1 
1.1 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
.05 

.05 
.05 
.90 
.90 
.90 

.90 
.90 
.90 

.85 
.85 

.85 
.85 
.90 
.90 
.90 

.85 
.85 
.85 
.85 
.85 
.80 

0.8 

.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

.8 
1.0 
1.2 
.0 
.0 

.85 

.85 
.9 

1.1 

8.3 

2.2 
2.0 
1.8 
1.6 
1.3 

1.1 
1.1 
1.0 
1.0 
.95 

.9 
.9 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 
.8 

a8 

.8 
.8 
.8 
.8 

.8 
1.6 
1.8 
1.4 
1.8 

1.2 
1.2 
1.1 
1.1 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 

0.9 

2 

.9 

3 

.8 

4 

.9 

5 

.9 

6 

1.8 

7 

1.4 

8 

1.3 

9 

1.3 

10 

1.2 

11 

1.1 

12 

1.1 

13 

1.1 

14 

1.1 

15 

1.1 

16 

1.1 

17 

1.0 

18 

1.0 

19 

1.0 

20 

1.0 

21 

1.0 

22 

1.0 

23 

1.0 

24 

1.0 

25 

1.0 

26 

1.0 

27 

1.0 

28 

1  0 

29 

10 

30 

31 

1.1 

1.7 

•  Estimated  from  observer's  notes. 
NoTx. — Oage  heights  Nov.  19  to  21  and  i>088ibly  also  on  othsr  days,  estimated  by  observer. 

DaiUy  dUtharge,  in  »eeond-/eet,  o/Roanole  River  at  Roanokef  Va,,/or  1912, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July 

Aug. 

Sept. 

0C5t. 

Nov. 

Dec. 

1 

560 
490 
430 
403 
326 
282 
262 
262 
242 
242 

242 
242 
242 
242 
242 

173 
206 
242 
326 
490 

375 
326 
326 
326 
282 

282 
242 
242 
242 

560 
770 

550 
430 
826 
326 
242 

242 
242 
242 
224 
206 

206 
206 
206 
206 
206 

206 
206 
206 
206 
206 
242 
2,890 
860 
770 
850 

1,440 
3,180 
1,780 
1,440 

850 
650 
550 
550 
560 

490 
430 
490 
550 
1,130 

850 
1,030 
3,580 
7,7G0 
4,930 

3,180 
1,780 
1,540 
1,030 
940 

090 
1,230 
1,330 
1,130 
1,030 

040 

850 

850 

7,220 

3,040 

2,900 

2,640 
1,900 
1,540 
1,230 
1,030 

940 
850 
770 
600 
620 

550 
490 
430 
430 
375 

375 
375 
326 
326 
326 

326 
826 
282 
282 
282 

282 
242 
242 
282 
430 

490 
490 
490 
430 
375 

326 
326 
326 
282 
282 

282 
8,980 
3,440 
2,640 
2,900 

3,580 
4,260 
2,900 
1,660 
850 

600 
620 
550 
490 
430 

375 
375 
826 
326 
282 
282 

282 
282 
282 
242 
242 

242 
242 
242 

206 
206 

206 
206 
206 
206 
206 

206 
206 
206 
206 
242 

206 
242 
242 
262 
490 
282 
1,230 
1,030 
400 
430 

490 
430 
375 
826 
430 

326 
326 
282 
375 
375 

550 
430 
326 
375 
282 

242 
206 
206 
326 
375 

490 
490 
430 
875 
375 

326 
326 
826 
282 
262 
242 

242 

206 
206 
173 
173 

173 
173 
173 
173 
158 

156 
158 
143 
143 
143 

143 
143 
143 
120 
129 

129 
129 
143 
143 
143 

129 
120 
129 
129 
129 
115 

115 
115 
115 
115 
115 

115 
115 
115 
115 
115 

116 
115 
115. 
115 
115 
115 
173 
242 
143 
143 

120 
129 
143 
206 
2,020 
850 
600 
650 
430 
282 



206 
206 
173 
173 
158 

143 
143 
115 
115 
115 

115 
115 
115 
115 
115 

115 
115 
115 
115 
115 

115 
115 
115 
115 
115 

115 
115 
115 
115 
116 
115 

115 
115 
115 
115 
115 

115 
430 
550 
326 
282 

242 
242 

206 
206 
173 

173 
173 
173 
173 
173 

173 
143 
143 
143 
143 

143 
143 
143 
143 
143 

143 

2     

143 

3 

115 

4 

143 

5  

143 

6 

282 

7  

326 

8 

282 

0 

282 

10 

242 

11 

206 

12 

206 

13 

206 

14 

206 

15 

206 

16 

206 

17 

173 

18 

173 

19 

173 

20 

173 

21 

173 

22 

173 

23 

173 

24 

173 

25 

173 

26 

173 

27 

173 

28   

173 

29 

173 

30 

206 

31 

490 

NoTB.— Dally  discharge  computed  from  a  rating  curve  well  defined  below  2,000  second-feet. 
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SUBFACE  WATER  SUPPLY,   1912,  PABT  H. 


Monthly  discharge  ofRoanohe  River  at  Roanoke,  Va.,  for  191i, 
[Drainage  area,  388  square  miles.] 


Dischazge  in  second-feet. 


Tlffl-ylTnniTi 


Mlnttn^^m , 


Mean. 


Per 
square 


Run-off 
(depth  in 
inches  on 
drainage 

area). 


Acea 

racy. 


January 

February 

March 

April 

May. 

June , 

July 

August 

September 

October 

November 

December 

The  year 


770 

3,180 

7,760 

2,640 

8,980 

1,230 

550 

242 

2,020 

206 

550 

490 


173 
206 
430 
242 
282 
206 
206 
115 
115 
115 
115 
115 


326 
622 

1,740 
640 

1,290 
316 
354 
153 
266 
128 
189 
203 


0.840 

1.60 

4.48 

1.66 

3.32 

.814 

.912 

.394 

.686 

.330 

.487 


8,980 


115 


520 


1.34 


0.97 

1.73 

5.16 

1.84 

3.83 

.91 

1.05 

.45 

.77 

.38 

.54 

.60 


18.23 


A. 
A. 
B. 
A. 
B. 
A. 
A. 
A, 
A. 
A. 
A. 
A. 


ROANOKE    RIVER    AT    OLD    GASTON,   N.   C. 

Location.— At  railroad  bridge  of  Roanoke  Railway  Co.  at  Old  Gaston,  N.  C,  1} 
miles  north  of  Thelma,  N.  C,  about  three-fourths  of  a  mile  below  mouth  of  Indian 
Greek  and  2}  miles  above  mouth  of  Deep  Creek. 

Beoords  available.— December  7, 1911,  to  December  31,  1912. 

Drainage  area. — ^Not  measured. 

Qage. — Standard  chain  gage  attached  to  outside  of  guard  timber  on  downstream  side 
of  second  span  from  right  end  of  decked  plate  girder  railroad  bridge  of  Roanoke 
Railway  Co. 

Channel. — Fairly  permanent.  Point  of  control,  about  1  mile  below,  is  of  rock  and 
probably  permanent. 

DiM^iarge  meaaurementB. — Made  from  downstream  side  of  bridge  to  which  gage 
is  attached.    Measuring  section  broken  by  11  bridge  piers. 

Hoods. — Flood  of  1877  highest  known  in  this  locality.  No  definite  marks  preserved 
at  Old  Gaston,  but  from  authentic  information  regarding  the  crest  height  as 
observed  in  1877  the  approximate  height  has  been  determined  as  about  19  feet, 
referred  to  present  gage  datum.  The  corresponding  discharge  is  about  275,000 
second-feet.    The  crest  height  of  the  flood  of  March,  1912,  is  shown  in  Plate  III. 

Winter  flow. — Ice  sometimes  forms  to  considerable  thickness  at  this  station. 

Artiflcial  control. — It  has  been  stated  by  those  engaged  in  the  operation  of  power 
plants  at  Roanoke  Rapids  and  Weldon  that  a  weekly  trough  has  been  noticed  to 
occur  on  Tuesday  or  Wednesday  during  periods  of  low  water.  Such  troughs 
have  been  said  to  be  due  probably  to  the  weekly  shut  down  of  lazge  power  plants 
farther  upstream. 

Aoeuracy. — Gage' observer  considered  reliable.  The  gage  being  situated  about  1 
mile  from  the  lower  end  of  a  pool  approximately  3  miles  long,  the  station  is  not 
very  sensitive.  The  left  bank  overflows  in  extreme  floods  but  a  fair  determina- 
tion can  be  made  of  the  overflow  discharge  aroimd  the  bridge. 

Discharge  measurements  of  Roanoke  River  at  Old  Gaston,  N.  C,  in  191 1. 


Date. 

Hydrograpber. 

Oaee 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

Qage 
height. 

Dis- 
charge. 

Feb.  24 
26 

H.J.Jackaon 

do 

Fed. 
6.81 
5.08 
8.48 
4.00 
15.00 

Sec.'ft. 
31,300 
18,400 
47,000 
12,400 

169,000 

Mar.  19 

25 

AUR.  25 

Nov.  18 

H.J.Jackson 

do 

Feet. 
11.68 
6.53 
1.42 

2.06 

aec.'ft. 
89,300 
30,300 

28 

do 

L.J.  Bevano 

Jackson  and  Batch- 
elder 

1,040 

Mar.    2 
17 

do 

do 

8,900 

a  Engineer  with  Vlel^,  Blackwell  and  Buck. 
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U.    6.    OEOLOMCAl.   6URVEY  WATER-SUPPLY    PAPER   «22      PLATE   III 


A.     FLOOD  OF  MARCH,   1912. 
Horizontal  line  indicates  height  of  crest  of  flood. 


Ji.     MEDIUM  STAGE.  JULY,    1911. 

Lower  line  on  bridge  piers  indicates  level  reached  by  water  in   1912;   upper  line,  height  of  crest  of  flood  of 

March,  1912. 

ROANOKE    RIVER    AT    OLD    GASTON,    N.    C. 

Digitized  by  VjOOQIC 


U.  8.  QEOLOOICAL  6URVEY  WATER-SUPPLY    PAPER   S22      PLATE    IV 


A.     FLOOD  OF  MARCH,  1912. 
North  channel  looking  upstream  toward  Atlantic  Coast  Line  Railroad  bridge. 


B.     MEDIUM  STAGE,  JULY,   1911. 

lin   channel  from  right  bank,  downstream  side  of  Atlantic  Coast  Line  Railroad  bridge.     Level  reached  by 
water  in  1912  indicated  by  horizontal  line  and  arrow  on  bridge  pier. 

ROANOKE    RIVER    AT    WELDON,    N.    C. 

Digitized  by  VjOOQIC 


BOANOKE  RIVEB  BASIN. 


25 


I>€nly  gage  height,  infut,  of  Roanoke  River  at  Old  OaatoUf  N.  C,,/or  1912, 
(B.  A.  HowtU,  obMTVflr.] 


Day. 


Jan. 


Feb.  I  Mar. 


Apr. 


ICay.    June.    July.    Aug.    Sept.    Oct. 


Nov. 


Deo. 


1 

3.4 

2 

3.9 

3 

8.8 

4 

3.6 

5 

8.6 

6 

3.3 

7 

2.9 

8 

2.5 

9 

10 

2.8 

11 

2.3 

12 

2.3 

13 

2.3 

14 

2.8 

15 

2.8 

16 

2.8 

17 

2.3 

18 

2.8 

19 

2.3 

20 

2.3 

21 

4.2 

22 

3.6 

23 

8.8 

24 

8.1 

25 

2.9 

26 

2.8 

27 

2.7 

28 

2.7 

29 

2.8 

30 

3.3 

31 

6.6 

6.4 
4.4 
8.4 
8.4 
2.6 

2.6 
2.6 
2.2 
2.2 
2.4 

2.5 
2.4 
2.0 
2.8 
2.0 

2.8 
8.6 
8.6 
4.2 
4.9 

4.6 
4.6 
<k9 
7.3 
6.0 

6.0 
«.7 
8.3 
8.8 


5.6 

4.8 

8.76 

8.6 

8.26 

3.4 

8.86 

4.0 

6.5 

5.7 

5.4 
4.66 
6.2 
6.8 

7.1 

12.6 
13.4 
16.6 
13.8 
5.6 

4.45 

4.0 

8.8 

8.06 

6.1 

8.3 

8.7 

6.0 

4.96 

8.8 

9.6 


10.46 
5.6 
4.86 

4.76 
4.86 

8.9 

3.6 

8.65 

3.66 

8.66 

8.5 
8.86 
3.26 
3.2 
8.26 

2.9 
8.2 
8.2 
8.65 
8.6 

8.35 
8.15 
8.66 
4.56 
4.25 

8.6 
8.2 
8.0 
8.1 
8.15 


4.06 
8.86 
8.45 
8.15 
2.9 

2.8 
2.6 
3.46 
4.46 

4.1 

3.26 
3.86 
6.6 
9.8 
11.06 

7.2 
7.2 
7.8 
6.2 
4.6 

8.96 

8.66 

8.46 

3.3 

3.15 

8.0 

2.96 

2.65 

2.9 

2.6 

2.5 


2.45 
2.56 
2.46 
2.56 
2.26 

2.8 
2.86 
2.36 
3.0 
2.8 

2.15 

2.85 

2.6 

2.06 

2.10 

8.2 
2.85 
2.36 
2.65 
2.75 

2.8 
2.5 
2.2 
2.0 
2.5 

8.06 
2.86 
2.35 
4.56 
8.86 


3.75 
8.75 
4.75 
8.75 
8.2 

2.86 
2.75 
8.0 
2.55 
2.6 

2.06 

2.26 

2.7 

2.5 

2.06 

2.0 

2.25 

1.9 

1.9 

1.96 

2.26 

2.4 

2.06 

1.96 

2.06 

1.86 
1.9 
1.75 
1.75 
1.86 
1.45 


1.65 
1.9 
1.5 
1.6 
1.45 

1.9 
1.46 
1.66 
1.75 
1.55 

1.55 

1.55 

1.46 

1.4 

1.56 

1.56 

1.5 

1.45 

1.4 

1.86 

1.3 

1.45 

1.56 

1.46 

1.4 

1.85 
1.26 
1.15 
1.26 
1.46 
1.96 


1.4 
1.26 
1.16 
L15 
.96 

1.4 

1.4 

1.46 

1.26 

1.26 

1.5 

1.5 

1.35 

1.26 

1.2 

1.2 

1.66 

1.4 

1.5 

1.85 

2.75 
2.2 
1.8 
1.9 
5.4 

6.3 

4.26 

8.2 

2.8 

2.25 


L96 
1.96 
1.75 
1.75 
1.65 

1.66 

1.6 

1.8 

1.4 

1.5 

1.26 
1.55 
1.55 
1.45 
1.65 

1.5 

1.75 

1.8 

1.8 

1.65 

1.7 

1.7 

1.45 

1.75 

1.7 

1.65 

1.7 

1.66 

1.8 

1.8 

1.65 


1.7 

1.6 

1.7 

1.65 

1.6 

1.5 

1.65 

1.96 

7.8 

6.8 

8.75 

2.8 

2.7 

2.15 

2.0 

1.96 
2.0 
1.96 
1.86 
L86 

1.8 
1.8 
1.8 
1.75 
1.7 

1.75 

1.56 

1.76 

1.7 

1.7 


L75 
1.75 
1.75 
L66 
1.86 

1.86 
2.2 
2.8 
2.26 
2.06 

2.3 
2.4 
1.86 
1.86 
1.8 

L8 

1.76 
1.66 
1.86 
L8 

1.8 
1.8 
1.86 
1.86 
1.86 

2.1 

2.06 

2.1 

2.36 

2.2 

2.0 


NoTB.^Relatloii  of  gage  height  to  dJeohaige  probably  afleoted  by  loe  Janoaiy  18-18. 
Daily  dieduxrge,  in  eecond-feet,  of  Roanoke  River  at  OldCraeUm,  N.  C,  for  191$, 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


JtBie. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Deo. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23 
24 
25. 

2S 
27. 
28. 
29 
30 
31 


9,040 
11,500 
all,  000 
9,980 
9,500 

8,590 

6,900 

5,400 

b  5,060 

«4,710 

4,710 
4,710 
4,600 
4,400 
4,200 

4,100 
04,000 
4,400 
4,710 
4,710 

13,100 
9,980 
8,590 

•7,720 
6,900 

6,510 
6,130 
6,130 
6,510 
8,500 
021,400 


20,700 
14,200 
9,040 
0,040 
5,400 
5,400 
05,400 
4,380' 
4,380 
5,060 

5,400 
5,060 
8,750 
04,710 
3,750 

6,510 
9,980 
9,500 
13,100 
17,200 

314,800 
15,400 
32,400 
36.000 
17,900 

17,900 
30,700 
045,400 
50,300 


22,100 
13,600 
10,700 
9,500 
8,370 

09,040 
8,820 
12,000 
21,400 
22,800 

20,700 
15,700 
019,300 
31,600 
34,200 

106,000 
127,000 
210,000 
137,000 
022,100 

14,500 
12,000 
11,000 
11.700 
25,900 

45,400 
049,300 
25,100 
17,600 
45,400 
58,600 


68,700 
22,100 
016,900 
16,300 
18,900 

11,500 
9,980 
10,200 
10,200 
o9,740 

9,500 
8,820 
8,370 
8,150 
8,370 

6,900 
08,150 

8,150 
10,200 

9,980 

8.820 
7,040 

10,200 
ol5, 100 

13,400 

9,980 
8,150 
7,300 
7,720 
7,940 


012,300 
11,200 
9,270 
7,940 
6,900 

6,510 

5,760 

o9,270 

14,500 

12,500 

8,370 

11,200 

29,000 

60,800 

078,000 

35,100 
36,100 
40,000 
26,000 
15,400 

11,700 
010,200 
9,270 
8,500 
7,940 

7,300 
7,100 
5,940 
06,900 
5,760 
5,400 


5,220 
5,580 
5,220 
5,580 
o4,540 

4,710 
4,880 
4,880 
7,300 
6,510 

4,220 
04,880 
5,400 
3,900 
4,060 

8,150 
4,880 
4,880 
05,940 
6,320 

6,510 
5,400 
4,380 
6,900 
5,400 

o7,510 
6,700 
4,880 
15,100 
11,200 


10,700 
10,700 
016,300 
10,700 
8,150 

4,880 
6,320 
7,300 
5,580 
05,700 

3,900 
4,540 
6,130 
5,400 
8,900 

3,750 
04,540 
3,450 
3,450 
3,600 

4,540 
5,060 
3,900 
03.600 
8,900 

3,300 
8,450 
8,020 
8,020 
3,300 
o2,220 


2,740 
3,450 
2,350 
2,350 
2,220 

8,450 
o2,220 
2,740 
8,020 
2,480 

2,480 
2,480 
2,220 
o2,100 
2,480 

2,480 
2,350 
2,220 
2,100 
1,980 

ol,860 
2,220 
2,480 
2,220 
2,100 

1,980 
1,740 
01,520 
1,740 
2,220 
3,600 


2,100 
1,740 
1,520 
01,520 
1,100 

2,100 
2,100 
2,220 
1,740 
1,740 

02,360 
2,350 
1,980 
1,740 
1,630 

1,630 
2,740 
02,100 
2,350 
3,300 

6,320 
4,380 
8,160 
3.450 
020,700 

27,400 
13,400 
8,150 
6,510 
4,540 


3,600 
03,600 
3,020 
3,020 
2,740 

2,740 
2,610 
3,160 
o2,100 
2,350 

1,740 
2,480 
2,480 
2,220 
2,740 

o2,360 
3,020 
3,160 
3,160 
2,740 

2,880 
2,880 
02,220 
3.0% 
2,880 

2,740 
2,880 
2,740 
3,160 
01,880 
2,480 


2,880 
2,610 
2,880 
2,740 
2,610 

o2,360 
2,740 
3,600 
36,000 
23,600 

10,700 
6,510 

o6,130 
4,220 
3,750 

3,600 
3,750 
3,600 
3,300 
o3,300 
8,160 
3,160 
3,160 
3.020 
2,880 

3,020 
02,480 
3,020 
2,880 
2,880 


020 
020 
020 
740 
300 

300 
380 
710 
540 
900 

710 
060 
300 
300 
160 
160 
020 
740 
300 
100 
160 
160 
300 
300 
300 
060 
900 
000 
880 
380 
750 


o  Wednesday;  see  "artificial  control." 


h  Interpolated. 


NoTS.— Daily  discharge  compated  from  a  rating  curve  well  defined  between  1,900  and  33,300  second-feet, 
and  taiily  well  defined  between  34,200  and  181X)00  second-feet.  Above  194,000  second-feet  the  rating  curve 
is  »»mmt^  a  tangent.    Discfaaige  estimated  January  13-18  because  of  ice. 
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26  SUBFACB  WATER  SUPPLY,  1912,   PART  H* 

Monthly  discharge  of  Roanoke  River  at  OldGastoriy  N,  C,,for  191t. 
[Drainage  area,  8,860  square  mfles.] 


Month. 


Discharge  in  seoond-feet. 


Maxlmi"^. 


Minimum. 


Mean. 


Per 
square 
mile. 


Run-ofl 
(depth  in 
inches  on 
drainage 
area). 


Aooa 
racy. 


January 

Fefanury , 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year. 


21,400 
50,300 
210,000 
68,700 
78,000 
15,100 
16,300 

3,600 
27,400 

3,600 
36,000 

5,060 


a4,000 
3,760 
8,370 
6,900 
5,400 
3,900 
2,220 
1,520 
1,100 
1,740 
2,360 
2,740 


7,360 
14,600 
38,000 
12,400 
16,900 
6,030 
6,430 
2,370 
4,600 
2,730 
5,360 
3,620 


0.880 
1.75 
4.56 
1.49 
2.02 
.722 
.650 
.284 
.651 
.327 
.641 
.434 


1.01 

1.89 

5.25 

1.66 

2.33 

.81 

.76 

.38 

.61 

.38 

.72 

.60 


210,000 


1,100 


9,050 


1.19 


16.24 


a  Ice  estimate. 

ROANOKE    RIVER    AT    WEIJX)N,    N.   C. 

Oeneral  stateznent. — ^The  Geological  Survey  entered  into  a  study  of  this  United 
States  Weather  Bureau  station  to  aBcertain  whether  or  not  a  record  of  discharge 
could  be  obtained  from  the  gage  record  for  back  years.  The  gaging  station  at 
Old  Gaston,  about  13  miles  above  Weldon,  was  established  for  comparative 
purposes.  It  has  been  found,  upon  brief  study,  that  the  Weldon  gage  record 
can  not  be  utilized  for  discharge  purposes  without  a  disproportionate  expendi- 
ture of  funds— if  at  all.  The  study  therefore  has  been  abandoned  and  the  base 
data  and  information  obtained  are  published  herewith. 

Location. — ^At  Seaboard  Air  Line  Railway  bridge,  just  north  of  Weldon,  N.  C, 
about  1  mile  below  mouth  of  Chockyott  Creek  and  about  500  yards  above  'the 
lower  end  of  the  "fall  line. " 

Becords  available. — Gage  heights  November  1, 1890,  to  December  31,  1912,  in  the 
publications  of  the  United  States  Weather  Bureau.  The  following  correctioiiB  are 
necessary  to  the  published  records:  December  13  to  31,  1907,  and  June  1  to  30, 
1908,  subtract  4.0  feet,  and  January  1  to  May  31,  1908,  subtract  2.0  feet  from 
the  printed  records.    (See  "Discharge  measurements.  *') 

Drainage  area. — 8,420  square  miles. 

Gage. — Property  of  the  United  States  Weather  Bureau,  by  which  records  are  kept. 
The  present  gage  is  a  chain  gage  attached  to  upstream  guard  timber  in  center 
panel  of  second  through  span  from  south  end  of  bridge.  The  original  gage  \» 
said  to  have  been  a  staff  gage  in  two  sections,  attached  to  a  rock  out  in  the  channel 
and  a  tree  on  the  right  bank  about  400  or  500  yards  below  the  Seaboard  Air  Line 
Bridge.  The  zero  of  this  gage  is  said  to  have  been  set  at  about  low  water,  which 
was  taken  as  the  bottom  of  a  hole  in  a  large  rock,  familiarly  known  in  the  locality 
as  "Cuba"  rock.  The  first  gage  observer  here  was  a  Mr.  Clark,  and  upon  his 
death  no  record  was  kept  for  a  time.  A  new  gage,  of  the  Missouri  River  wire- 
cable  type,  was  installed  by  the  present  observer,  Mr.  H.  D.  Allen,  on  April  1, 
1899.  It  was  intended  that  this  should  read  the  same  as  the  old  gage,  but  the 
chain  length  and  datum  to  which  it  was  set  are  in  question.  This  gage  was  just 
above  the  second  rock  pier  from  the  south  end  of  the  bridge.  In  December, 
1907;  the  gage  was  destroyed  and  was  replaced  on  December  13,  1907,  by  a  chain 
gage.    It  is  questionable  whether  or  not  there  was  a  change  between  1899  and  1907 . 
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It  was  later  discovered  that  this  chain  was  2  feet  too  long,  and  conBoquently 
on  July  1,  1908y  the  new  chain  was  shortened  2  feet.  This  chain  was  cut  off 
on  May  15,  1010,  and  a  new  chain,  the  present  one,  installed  on  May  25,  1910. 
During  September  or  October,  1911,  this  gage  was  moved  two  bridge  panels 
&rther  out  into  the  river  to  its  present  location.  On  December  9,  1911,  the 
chain  length  was  found  to  be  67.60  feet  (elongation  probably  due  to  stretch 
since  installation)  and  was  changed  to  the  correct  length,  66.30  feet.  With  the 
chain  length  correct  the  gage  was  found  to  read  0.60  foot  low,  by  wye  levels  from 
the  bench  mark  on  the  Bank  of  Weldon  BuUding.  (Elevation  64.20  feet  above 
zero  of  gage.)  See  United  States  Weather  Bureau  publication  ''Daily  river 
stages,  principal  rivers  of  the  United  States,  Part  X.  *' 

Chazinel.— -Sand,  gravel,  and  small  rocks.  Probably  shifting,  especially  at  high 
stages. 

TyimetiBxge  xneasurementB. — ^Made  from  the  foot  walk  on  downstream  side  of  Sea- 
board Air  Line  Railway  bridge.  Eleven  dischaige  measurements  were  made  at 
thiB  station  in  1911  and  1912  by  the  United  States  Geological  Survey.  (See 
table,  p.  28. )  Measurements  Nos.  6  to  11  were  made  during  the  flood  of  March,  1912. 
If  the  Weldon  measurements  are  plotted  on  cross  section  paper  (gage  heights 
in  feet  as  ordinates,  scale  4  feet  to  the  inch,  and  dischaige  in  second-feet  as  abscis- 
sas, scale  10,000  second-feet  to  the  inch),  it  will  be  seen  that  a  smooth  curve  can  be 
drawn  among  the  points  representing  measurements  Nos.  1,  2,  3,  5,  6,  and  7. 
This  will  be  an  approximate  "free  flow"  or  rising  stage  dischaige  curve  for  the 
March,  1912,  flood  at  Weldon.  Another  smooth  curve  can  be  drawn  among  the 
points  representing  measurements  Nos.  1,  7,  8,  9,  10,  and  11,  and  this  will  be  a 
probable  ''backwater"  or  "idling  stage"  dischaige  curve  for  the  March,  1912, 
flood  at  Weldon.  Measurement  No.  4,  made  at  the  crest  of  the  February,  1912, 
rise,  will  be  found  to  be  midway  between  the  two  curves.  These  curves  may  be 
used  to  determine  the  dischaige  at  Weldon  during  the  March,  1912,  flood,  using 
the  curves  over  the  proper  periods  of  rising  and  falling  stage  as  indicated  by  the 
measurements.  The  relation  of  gage  height  to  discharge  indicated  by  these 
curves,  however,  is  probably  not  applicable  to  other  periods  and  engineers  making 
use  of  these  data  for  dischaige  purposes  should  do  so  with  caution.  The  discharge 
measurements  at  Old  Gaston,  made  during  the  same  periods  (see  p.  25),  will  be 
found  to  plot  on  a  smooth  curve,  but  the  Survey  has  made  no  comparative  study 
of  these  data. 

Floods. — The  United  States  Weather  Bureau  publishes  the  maximum  stage  at  Weldon 
as  60.3  feet,  November  26,  1877,  but  from  information  obtained  at  Weldon  in 
March,  1912,  it  seems  probable  that  this  value  is  about  7  feet  too  high — namely, 
the  1877  flood  reached  a  crest  height  of  about  53  feet,  referred  to  the  present  gage 
datum.  The  flood  of  March,  1912,  reached  a  crest  height  of  50.3  feet  (discharge 
about  162,000  second-feet)  at  4.30  p.  m.  March  18,  about  3  feet  lower  than  the 
1877  flood.  Plate  lY,  Aj  shows  Roanoke  River  at  Weldon  during  the  flood  of 
March,  1912  (gage  height  47.9  feet,  discharge  about  120,000  second-feet),  and 
Plate  \Y,  By  a  comparative  view  taken  at  medium  low  water.  The  horizontal 
lines  and  arrows  on  the  piers  show  the  crest  height  (gage  height  50.3  feet)  and  the 
height  at  the  time  of  the  flood  photograph. 

Regfolation. — ^The  Roanoke  Rapids  Power  Co.  has  a  series  of  low  dams  or  wing  walls 
that  divert  water  from  the  river  above  Roanoke  Rapids,  about  8  miles  above 
Weldon.  It  is  probable  that  they  cause  little  pondage.  Officials  of  power  com- 
panies at  Roanoke  Rapids  and  Weldon  state  that  during  seasons  of  low  water  they 
have  noticed  low  periods  about  Tuesday  evening  or  Wednesday  morning  each 
week,  which  they  ascribe  to  the  ponding  of  water  from  Saturday  night  to  Mon- 
day morning  by  the  power  plants  at  Danville. 
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Diversions. — The  Roanoke  Navigation  &  Water  Power  Co.  diverts  water  from  the 
river  at  Shaws  Island,  about  9  miles  above  Weldon.  This  company's  canal  is 
said  to  carry  from  150  to  300  second-feet,  with  an  average  of  about  250  second-feet. 
This  water  passes  around  the  gaging  section  at  Weldon,  the  outlet  of  the  canal 
being  about  200  yards  below  the  bridge  to  which  the  gage  is  attached.  Flow  in 
the  canal  is  included  in  the  discharge  given  in  the  table  of  discharge  measurements. 

Accuracy. — ^The  discharge  measurements  are  accurate  and  reliable.  The  accuracy 
of  the  gage-height  records  for  discharge  piuposes  will  best  be  determined  by  a 
detailed  study  of  the  data. 

Cooperation. — ^The  work  of  the  Survey  at  this  station  was  done  in  cooperation  with 
the  Virginia-Carolina  Power  Co.,  William  C.  Whitner,  president. 

Discharge  Tneasurementa  of  RoaanOhe  River  at  Weldon^  N.  C,  in  1911-12, 
[Hydrographer,  H.  J.  Jackson.] 


No. 

Date. 

heigit. 

Dis- 
charge. 

Oage  height 
change. 

No. 

Date. 

Oage 
heii^t. 

Dis- 
charge. 

Oafe  height 
dbange. 

1911. 

FeeL 

aec.-jl. 

1012. 

Feel, 

See.'ft, 

1 

Dec.  10 

10.66 

3,440 

Rising. 

6 

Mar.  17 

43.12 

98,800 

Rising. 

7 

18 

49.98 

168,000 

Rising  (creat). 

1912. 

8 

19 

48.22 

123,000 

FalUng. 

2 

Feb.  26 

23.88 

19,700 

FalUng. 

9 

20 

36.79 

26,600 

Do. 

3 

27 

29.16 

37,600 

Rising 

10 

20 

35.20 

27,000 

Do. 

4 

29 

36.05 

44,900 

Crest. 

11 

21 

28.25 

15,600 

Do. 

fi 

Mar.    4 

16.07 

10,200 

Falling. 

YABKIN  OB  PEBDBE  BIVEB  BASIKT. 
YADKIN    BIYEB    NEAB    SALISBUBT,   N.   O. 

Location.— At  the  highway  bridge  known  as  the  Piedmont  Toll  Bridge,  1,000  feet 
above  the  Southern  Railway  bridge,  6  miles  east  of  Salisbury,  and  about  5  miles 
below  the  mouth  of  South  Yadkin  River. 

Becordfl  available.— September  24, 1895,  to  December  31, 1909;  September  1, 1911, 
to  December  31,  1912. 

Drainage  area. — 3,400  square  miles. 

Oage. — Standard  chain  gage  attached  to  the  highway  bridge.  From  the  date  of 
establishment  to  May  31,  1899,  the  gage  was  at  the  Southern  Railway  bridge, 
and  from  the  latter  date  it  was  at  the  highway  bridge  until  moved  back  to  the 
railroad  bridge  early  in  the  year  1903,  where  it  remained  until  the  end  of  the  year 
1905.  Since  January  1,  1906,  the  gage  has  been  at  the  highway  bridge  on  the 
same  datum  as  originally  established  there  in  1899.  The  last  gage  at  the  railroad 
bridge  read  the  same  as  the  gage  at  the  highway  bridge  at  gage  height  3.2  feet 
but  was  not  the  same  for  higher  and  lower  stages.  There  is  some  uncertainty  as 
to  the  datum  of  the  original  gage  at  the  railroad  bridge. 

Channel. — Practically  permanent;  wide  and  rather  rough. 

Discharge  measurementB.— Made  from  the  highway  bridge.  During  the  time 
that  the  gage  was  at  the  railroad  bridge  most  of  the  measurements  were  made 
from  that  bridge. 

Winter  flow. — Ice  or  snow  have  little  if  any  effect  on  the  records  of  the  station. 

Artificial  control. — ^There  are  some  developed  powers  on  the  river  and  tributaries 
above  which  may  slightly  affect  the  flow. 

The  following  dischai^  measurement  was  made  by  W.  E.  Hall: 
October  28,  1912,  gage  height,  2.22  feet;  discharge,  2,240  second-feet. 
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Daily  gage  height  y  in  feet  ^  of  Yadkin  River  near  Salishwry,  N.  C.,fcfr  191i. 
[J.  T.  Yarbrough,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct, 

Nov. 

Dec 

1 

3.6 
3.5 
3.2 
3.0 
3.0 

2.6 
3.  AS 
2.6 
2.5 
2.6 

3.66 
2.6 
2.6 
2.2 
2.15 

2.26 
2.16 
2.3 
3.65 
2.85 

2.75 
2.55 
2.45 
2.4 
2.4 

2.35 

3.3 

2.35 

2.8 

3.8 

3.9 

3.4 
2.9 
2.6 
2.6 
2.35 

2.26 
2.35 
2.4 
2.45 
2.4 

2.26 
2.35 
2.26 
2.25 
2.4 

4.1 
3.8 
3.4 
3.0 
2.85 

2.06 

6.1 

5.6 

8.0 

3.8 

4.1 
5.8 
5.3 
4.0 

3.4 
8.1 
3.0 
2.0 
8.1 

3.8 
3.6 
4.3 
4.7 
4.1 

3.7 
3.3 
3.6 
3.7 
0.0 

10.0 
18.5 
5.0 
4.2 
3.7 

3.5 
3.2 
3.2 
8.5 
4.0 

4.3 
3.6 
3.3 
4.5 
7.0 
5.2 

4.1 
4.6 
5.0 
4.0 
8.5 

\X 

3.3 
3.1 
3.0 

8.0 
2.0 
3.0 
2.8 
3.8 

2.0 
3.5 
3.5 
3.3 
2.0 

2.0 
3.8 
5.5 
4.5 
3.3 

2.0 
8.0 
3.0 
3.0 
8.5 

3.5 

8.0 

2.05 

2.85 

2.7 

2.0 
3.5 
3.5 
3.0 
2.75 

8.1 
7.5 
12.6 
9.3 
4.3 

4.5 
5.3 
4.2 
3.5 
3.3 

3.2 

3.0 

3.0 

2.85 

3.8 

2.8 
3.86 
2.7 
2.7 
2.8 
2.8 

2.7 
2.6 
2.7 
2.6 
2.7 

2.7 
2.0 
3.0 
2.7 
2.55 

2.65 

2.46 

2.5 

2.55 

3.0 

3.2 

3.0 
2.8 
2.75 
2.6 

2.55 

2.3 

2.45 

2.65 

2.8 

2.5 
2.8 
8.2 
2.0 
2.6 

2.6 
2.55 
2.6 
2.6 
3.1 

4.0 
4.2 
3.0 
2.8 
2.0 

8.1 
3.0 
3.1 
3.0 
2.0 

3.0 
2.8 
2.7 
2.7 
8.1 

3.5 

3.5 

3.0 

2.65 

2.5 

2.4 
2.45 
2.2 
2.25 
2.15 
2.4 

2.3 

2.3 

2.15 

2.2 

2.5 

2.36 

2,2 

2.1 

2.2 

2.16 

2.4 

2.35 

2.15 

2.1 

2.1 

2.15 

2.2 

2.1 

2.25 

2.2 

2.1 

2.05 

2.0 

1.05 

1.0 

2.2 

2.7 

2.55 

2.1 

2.06 

2.0 

2.0 
1.05 
1.0 
1.85 
1.85 

1.86 

1.9 

2.3 

2.6 

2.1 

2.0 
1.0 
2.0 
8.4 
3.1 

3.1 

2.7 

2.1 

2.05 

2.1 

2.2 
2.0 
2.4 
7.3 
6.6 

4.7 

3.1 

2.86 

2.76 

2.55 

2.4 
2.4 
2.3 
2.26 
2.15 

2.2 
2.2 
2.1 
2.1 
2.05 

2.1 

2.0 

2.0 

2.25 

2.5 

2.6 
2.35 
2.15 
2.2 
2.3 

2.35 
2.2 
2.2 
2.35 
2.3 

2.15 

2.15 

2.15 

2.1 

2.1 

2.1 

2.1 
2.1 
2.3 
2.3 
2.1 

2.2 
2.3 
5.1 
4.0 
3.0 

2.7 

2.5 

2.45 

2.4 

2.35 

2.3 

2.3 

2.3 

2.25 

2.26 

2.3 
2.2 
2.2 
2.2 
2.3 

2.2 

2.15 

2.2 

2.2 

2.2 

2.2 

2 

2.2 

3 

2.3 

4 

2.2 

5 

2.3 

6 

2.46 

7 

2.5 

8 

2.5 

9 

2.4 

10 

2.2 

11 

2.26 

12 

2.2 

13 

2.2 

14 

2.1 

16 

2.15 

16 

3.26 

17 

2.3 

18 

2.2 

19 

2.2 

20 

2.3 

21 

2.2 

22 

2.2 

23    

2.2 

34. 

2.26 

25 

2.3 

26 

2.3 

27::::::::::::::: 

2.3 

28 

2.25 

20 

2.3 

30 

2.3 

31 

2.3 

Daily  discharge,  in  second-feet,  of  Yadkin  River  near  Salisbun/,  N,  C,  for  191t. 


Day. 


Jan. 


Feb. 


Kar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


6,460 
6,100 
6,060 
4,400 
4,400 

3,210 
3,070 
3,210 
2,030 
3,210 

3,360 
3,210 
3,210 
2,170 
2,060 

2,200 
2,060 
2,170 
3,360 
8,040 

3,640 
3,070 
2,800 
2,660 
2,660 

2,540 
2,410 
3,540 
2,410 
7,210 
7,500 


5,740 
4,000 
3,210 
2,030 
2,540 

3,200 
3,540 
2,660 
2,800 
2,660 

2,200 
2,540 
2,200 
2,200 
2,660 

8,370 
7,210 
5,740 
4,400 
8,940 

4,340 
17,200 
14,000 
7,590 
7,310 

8,370 
15,800 
13,000 

7,080 


5,740 
4,730 
4,400 

4,720 

5,300 
6,460 
0,170 
10,800 
8,370 

6,830 
5,390 
6,100 
6,830 
88,600 

103,000 
63,600 
16,300 
8,770 
6,830 

6,100 
5,060 
5,060 
6,100 
11,700 

9,170 
6,460 
5,390 
9,990 
26,400 
13,000 


8,370 
9,990 
12,200 
7,980 
8,100 

5,390 
5,390 
5,390 
4,720 
4,400 

4,400 
4,090 
4,400 
3,790 
3,790 

4,090 
6,100 
6,100 
6,390 
4,090 

4,090 
7,210 
14,400 
9,990 
6,390 

4,090 
4,400 
4,400 
4,400 
6,100 


6,100 
4,400 
4,240 
3,940 
3,500 

4,090 
6,100 
6,100 
4,400 
3,640 

4,720 
24,300 
57,200 
34,700 

9,170 

9,990 
13,500. 
8,770 
6,100 
5,390 

5,060 
4,400 
4,400 
3,940 
3,790 

3,790 
3,940 
3,500 
3,500 
3,790 
3,790 


3,500 
3,210 
3,500 
3,210 
3,500 

3,500 
4,090 
4,400 
3,500 
3,070 

3.360 
2,800 
2,930 
3,070 
4,400 

5,060 
4,400 
3,790 
3,040 
3,210 

3,070 
2,410 
2,800 
3,360 
3,790 

2,930 
3,790 
6,050 
4,090 
3,210 


2,410 
3,410 
2,060 
2,170 
2,930 

2,540 
2,170 
1,940 
2,170 
2,060 

2.660 
2,540 
2,060 
1,940 
1,940 

2,060 
2,170 
1,940 
2,290 
2,170 

1,940 
1,840 
1,730 
1,630 
1,530 

2,170 
3,500 
3,070 
1,940 
1,840 
1,730 


1,730 
1,630 
1,630 
1,440 
1,440 

1,440 
1,530 
2,410 
2,930 
1,940 

1,730 
1.530 
1,730 
5,740 
4,720 

4,720 
3,500 
1,940 
1,840 
1,940 

2,170 
1,730 
2,660 
23,200 
19,700 

10,800 
4,720 
3,940 
3,640 
3,070 


2,660 
2,660 
2,410 
3,290 
2,060 

2,170 
2,170 
1,940 
1,940 
1,840 

1,940 
1,730 
1,730 
2,290 
2,930 

3,210 
2,540 
2,060 
2,170 
2,410 

2,540 
2,170 
2,170 
2,540 
2,410 

2,060 
2,060 
2,060 
1,940 
1,940 
1,940 


1,940 
1,940 
2,410 
2,410 
1,940 

2,170 
2,410 
12,6^0 
7,980 
4,400 

8,500 
2.030 
2,800 
2,660 
2,540 

2,410 
2,410 
2,410 
2,290 
2,290 

2,410 
2,170 
2,170 
2,170 
2,410 

2,170 
2,060 
2,170 
2,170 
2,170 


2,170 
2,170 
2,410 
2,170 
2,410 

2,800 
2,930 
2,930 
2,660 
2,170 

2,290 
2,170 
2,170 
1,940 
2,060 

2,290 
2,170 
2,170 
2,170 
2,410 

2,170 
2,170 
2,170 
2,290 
2,410 

2,410 
2,410 
2,290 
2,410 
2,410 
2,410 


Non.— Dally  discharge  computed  from  a  rating  curve  fairly  well  defined  below  21,700  seoond-feet. 
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Monthly  discharge  of  Yadkin  River  near  SalMury,  N.  C.yfor  1912, 
pniiiage  area,  3,400  square  miles.] 


MoDth. 


Discharge  in  seoond-feet. 


Ufa-riTniiTti , 


^^JnSmiym, 


Mean. 


Per 
square 
xntte. 


Run-off 
(depUi  in 
incbeson 
drainage 
area). 


Aoca- 
racy. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


7,590 

17,200 

103,000 

14,400 

57,200 

5,050 
11,700 

3,500 
23,200 

3,210 
12,600 

3,030 


2,060 
2,290 
4,090 
3,790 
3,500 
2,410 
2,060 
1,530 
1,440 
1,730 
1,940 
1,940 


3,530 
5,840 
13,900 
6,020 
8,520 
3,550 
4,190 
2,180 
4,100 
2,230 
2,950 
2,330 


1.04 
1.72 
4.09 
1.77 
2.51 
1.04 
1.23 
.641 
1.21 
.656 
.868 
.685 


103,000 


1,440 


4,960 


1.46 


1.20 

1.86 

4,72 

1.98 

2.89 

1.16 

1.42 

.74 

1.35 

.76 

.97 

.79 


19.84 


YADKIN  UmSR  NEAR   PEEDEE,   N.   C. 

Location. — At  a  private  ferry  about  1,500  feet  below  the  dam  of  the  Rockingham 
Power  Co.,  half  a  mile  below  the  mouth  of  Smith  Creek  and  1  mile  above  Partridge 
Creek. 

Becorda  available.— August  9,  1906,  to  January  21,  1912. 

Drainage  area.— Not  measured. 

Qage. — ^Vertical  timber  gage  on  right  bank  above  the  ferry  landing. 

Channel. — ^Wide,  with  rough  bed,  mostly  rock,  some  of  which  projects  from  surface  at 
low  water.    Current  irregular. 

Discharge  meaaurementB. — ^Made  from  the  ferry  boat. 

Artafldal  control. — The  large  power  plant  of  the  Rockingham  Power  Co.,  just  above 
the  station,  was  put  into  operation  January  21,  1912,  The  tailrace  of  the  plant 
empties  into  the  river  below  the  gage,  so  there  is  no  flow  past  the  gage  at  times 
when  this  plant  is  using  all  the  flow  of  the  river.  There  had  not  been  much  arti- 
ficial regulation  of  the  flow  previous  to  January  21, 1912. 

Accuracy. — Owing  to  diurnal  flictuations  caused  by  the  operations  of  the  power  plant 
above  the  station  (see  artificial  control),  two  gage-height  readings  a  day  are  not 
considered  sufficient  data  upon  which  to  base  estimates  of  daily  discharge  subse- 
quent to  January  21, 1912.  No  discharge  measurements  were  made  at  this  station 
during  1912. 

Cooperation. — ^AU  gage  heights  have  been  furnished  by  the  engineers  of  the  Rock- 
ingham Power  Co. 
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Daily  gage  height,  in  feet,  and  discharge,  in  9econd-feet,  of  Yadkin  River  near  Peedu,  N.  C, 

for  191t. 


\W.  8.  Ide,  obeoTw.] 

Janiury. 

Day. 

Jamiary. 

Day. 

h^t. 

Db- 
charge. 

Gase 
heiiht. 

Dis- 
charge. 

1 

89.6 
90.8 
90.2 
90.1 
90.2 

89.6 
89.0 
88.6 
89.2 
89.7 

8,850 
11,500 
9,900 
9,640 
9,900 

8,860 
6,880 

7,360 
8,600 

11 

89.6 
80.7 
80.8 
80.2 
88.6 

88.8 
88.1 
88.6 
96.2 
120.2 

86.6 

8,850 
8,600 
8,860 

6,980 

6,400 
4,790 
5,700 

2 

12 

3 

13 

4 

14 

5 

15 

6.. 

16 

7 

17 

8.. 

18 

9 

19 

10 

20 

21 

NoTX.— Daily  discharge  computed  from  a  rating  curve  fUrly  well  defined  between  2,700  and  13,400  second- 
^  .  ^^^  above  16,000  second-feet  tiie  rating  is  very  uncertain  and  daily  discharge  has  not 


feet.    Below 
beenoompui 


PEEDEE   BIVEB  AT  OHEBAW,    8.   0. 


lioc&tion. — ^At  the  highway  bridge  in  Cheraw,  S.  C,  below  the  bridge  of  the  Seaboard 
Air  Line  Railway. 

BecordB  available.— April  1, 1891,  to  August  27, 1908;  November  2, 1909,  to  Decem- 
ber 31,  1912, 

Drainage  area. — 6,670  square  miles. 

Gkige. — Vertical  timber  attached  to  bridge  pier.  The  original  gage  and  the  bridge 
to  which  it  was  attached  were  washed  away  August  27, 1908.  The  rating  for  recent 
years  would  probably  not  apply  to  these  old  gage  heights,  and  it  is  not  certain  that 
the  new  gage  is  set  on  the  same  datum  as  the  former  gage. 

I>iaeharge  zneaaurexnentB. — ^Made  from  the  highway  bridge  to  which  the  gage  is 
attached .  Some  measurements  have  been  made  at  the  Seaboard  Air  Line  Railway 
bridge,  one-half  mile  above. 

Artifleial  control. — Large  Power  plants  at  Rockingham,  N.  C,  and  at  Whitney,  N.  C, 
put  into  operation  early  in  1912,  seriously  affect  the  flow  at  this  station. 

Accuracy.— Estimates  are  based  upon  one  gage-height  reading  a  day  and  may  be  con- 
considerably  in  error  at  low  stages  owing  to  diurnal  fluctuationfl  caused  by  the 
operation  of  power  plants  above.  The  1912  estimate  is  based  on  the  1911  rating, 
which  is  not  developed  for  high  stages.  No  discharge  measurements  were  made 
at  this  station  during  1912. 

Cooperation. — Gage  heights  are  furnished  by  the  United  States  Weather  Bureau. 
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Daily  gage  height,  in  feet,  of  Peedee  River  at  Cheraw,  S.  Cj/or  1912, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Dec, 

1 

6.4 
7.2 
9.6 
10.2 
8.8 

9.1 
6.2 
6.0 
6.1 
8.4 

9.1 
8.4 
7.0 
6.6 
6.6 

6.2 
4.9 
4.2 
4.0 
4.8 

3.6 
2.8 
2.2 
6.1 
4.7 

3.9 
4.1 
3.8 
3.6 
3.6 
22.3 

18.6 
11.8 
8.3 
6.4 
6.2 

4.8 
4.4 
3.9 
3.2 
2.9 

3.0 
3.6 
3.2 
8.1 
3.6 

28.3 
33.7 
29.2 
23.4 
18.6 

14.2 
17.6 
25.3 
23.6 
18.0 

16.5 
20.1 
24.8 
22.1 

16.5 
12.3 
8.8 
8.9 
10.8 

12.6 
22.4 
21.6 
17.3 
22.0 

18.3 
16.0 
15.3 
17.7 
13.2 

82.4 
39.2 
38.4 
33.2 
25.6 

18.8 
14.3 
11.0 
10.3 
13.0 

14.6 
13.8 
10.8 
9.0 
22.0 
26.1 

21.8 
16.6 
11.2 
16.2 
16.4 

13.6 
9.0 
7.6 
6.5 
7.2 

6.9 
6.2 
6.7 
5.6 
6.6 

6.6 
6.4 
6.6 
6.1 
8.6 

6.3 
6.0 
21.5 
28.1 
22.4 

14.6 
9.1 
7.0 
6.2 
6.2 

7.9 
8.1 
6.2 
5.7 
6.4 

5.1 
6.1 
16.2 
12.3 
8.5 

6.9 
5.8 
10.2 
25.2 
29.1 

23.2 

18.8 
17.3 
14.2 
9.8 

7.6 
5.8 
6.3 
4.8 
4.6 

4.2 
4.6 
4.1 
4.0 
3.8 
3.6 

3.3 
4.0 
3.9 
3.8 

4.8 

8.6 
10.0 
11.7 
10.2 

8.1 

6.2 
4.2 
8.9 
8.5 
23.6 

25.7 
16.8 
9.6 
6.2 
4.6 

4.1 
8.9 
3.7 
3.6 
3.3 

3.2 
3.1 
3.8 
4.1 
5.0 

4.8 
4.1 
4.8 
4.1 
3.5 

3.3 

6.3 
9.8 
6.6 
4.7 

4.9 
5.2 
7.6 
7.4 
6.8 

6.2 
4.6 
4.8 
6.1 
4.4 

7.0 
10.4 
10.8 
8.2 
6.9 

4.6 
4.1 
3.4 
3.0 
2.6 
2.3 

2.0 
2.0 
2.3 
2.2 
2.1 

2.1 
2.0 
1.9 
2.1 
2.4 

2.2 
2.1 
2.0 
2.0 
1.9 

2.2 
3.0 
2.8 
2.6 
3.1 

2.9 
3.1 
2.9 
2.7 
2.6 

2.5 
3.4 
8.2 
3.1 
2.8 
2.5 

2.1 
1.9 
1.8 
1.7 
1.6 

1.6 
1.8 
1.7 
1.6 
1.6 

1.8 
2.8 
3.1 
2.8 
2.6 

2.6 
2.3 
4.1 
2.9 
2.6 

2.6 
2.4 
2.3 
3.0 
11.5 

18.8 
15.1 
8.6 
6.4 
4.9 

4.1 
3.9 
3.2 
2.9 
2.7 

2.6 
2.3 
2.1 
2.0 
1.9 

1.9 
1.9 
1.8 
1.7 
1.7 

1.9 
1.9 
1.7 
1.6 
1.6 

1.9 
2.1 
1.9 
1.8 
1.8 

1.7 
1.6 
1.6 
1.5 
1.5 
1.6 

1.4 
1.4 
1.6 
1.6 
1.6 

1.5 
1.5 
8.2 
17.4 
13.2 

9.0 
.  6.2 
4.6 
2.9 
2.1 

1.8 
1.7 
1.6 
1.6 
1.6 

1.5 
1.5 
1.5 
1.4 
1.4 

1.3 
1.3 
1.3 
1.5 
1.8 

2.0 

2 

1.8 

3 

1.8 

4 

1.8 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22  

23 

24 

26 

2.4 

26 

2.1 

27 

2.1 

28 

2.8 

29  

3.0 

30 

2.8 

31 

3.1 

Daily  discharge,  in  second-feet,  of  Peedee  River  at  Cheraw,  S.  C.,for  191t. 


Day. 


Jan.      Feb.     Mar.     Apr.     May.    June.    July.     Aug.    Sept     Oct.     Nov.    Dec 


1.. 
2.. 
3.. 
4.. 

5.. 

6.. 
7  . 
9.. 
9.. 
10.. 

11.. 

12.. 
13.. 
14.. 
15.. 

16.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 


26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


7,120. 

9,600 
13,400 
14,500 
12,100 

12,600 
8,180 
6,660 
8,040 

11,400 

12,600 
11,400 
9,300 
8,740 
8,740 

8,180 
6,480. 
5,640 
5,400 
6,360 

4,960 
4,060. 
3,480 
6,730. 
6,240 

6,290 
6,520 
5,180 
4,960 
4,960 


17,400 
11,300 
8,460 
6,860 

6,360 
6,580 
5,290 
4,520 
4,190 

4,300 
4,960 
4,520 
4,410 
4,960 


12,100 
12,200 
15,600 


16,300 


15,900 
14,600 


12,400 
10,200 
8,f00 
9,600 

9,160 
8,180 
7,510 
7,880 
7,380 

7,380 
7  120 
7,380 
8,040 
11,600 

8,320 
7,900 


10,600 
11,000 
8,180 
7,610 
7,120 

6,730 
6,730 


11,600 

9,100 
7,640 
14,500 


4,680 
6,400 
5,290 
6,180 
6,360 

11,800 
14,100 
17,200 
14,500 
11,000 

8,180 
6,640 
5,290 
4,850 


15,600 
12,400 


12,600 
9,300 
8,180 
8,180 


13,800 

10,200 
7,640 
6,990 
6,360 
6,000 

5,640 
6,000 
6,520 
5,400 
5,180 
4,850 


13,400 
8,180 
6,120 

5,520 
5,290 
5,070 
4,860 
4,680 

4,520 
4,410 
6,180 
6,520 
6,600 


6>860 
6,520 
6,360 
6,520 
4,850 

4,630 
8,320 
18,800 
8,  COO 
6,240 

6,480 
6,8G0 
10,000 
9,900 
9,020 

6,860 
6,000 
6,360 
6,730 
5,880 

9,300 
14,800 
16,500 
11,100 

7,770 

6,120 
5,520 
4,740 
4,800 
3,880 
3,580 


300 

300 
580 
480 
390 

390 
300 
210 
300 


480 
390 
300 
300 
210 

480 
300 
080 
880 
410 

190 
410 
190 
960 
780 

780 
740 
520 
410 

060 

780 


8,390 
8,210 
8,120 
8,030 
3,940 

3,940 
3,130 
8,080 
2,940 
2,940 

8,120 
4,080 
4,410 
4,060 
8,880 

3,780 
8,580 
5,620 
4,190 
3,880 

3,780 
3,680 
3,580 
4,300 
16,800 


11,800 
8,460 
6,480 


6,530 
6,200 
4,520 
4,190 
3,980 

3,780 
8,580 
8,390 
3,300 
3,210 

3,210 
8,210 
8,120 
8,030 
3,090 

8,210 
3,210 
8,090 
3,940 
3,940 

8,210 
3,800 
8,210 
8,120 
8,120 

8,080 
3,940 
3,940 
3,850 
3,860 
3,850 


3,700 
3,760 


8,300 

3,130 


8,940  3,130 
3,040  3,13C 
3,040  3,030 


3,850 
2,850 
11,100 


13,400 
8,180 
6,130 
4,190 
8,300 


3,030 
3,940 
2,040 
2,940 
3,130 

8,030 
3,030 
2,940 
3,940 
2,940 


8,130  3,850 

3,030  3,850 

3,940  3,880 

3,940  3,130 

3,940  3,130 

8,850  3,080 

3,850  3,080 

3,850  2,940 

3,760  3,300 

3,760  3,060 

8,680  8,390 

8,680  3,300 

8,680  4,060 

3,850  4,300 

8,130  4,080 
4,410 


KoTE.— Daily  dtacharge  determined  from  a  rating  curve  foirly  well  defined  between  3.000  and  14,800 
second-feet.    The  discharge  was  greater  than  18,000  seoond-feet  on  days  for  which  no  estimates  are  given. 
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SAVANNAH  &IVB&  BASIN. 
TALLULAH    BIVEB   AT   TALLULAH    FAIXS,   GA. 

LocattoxL^At  the  wagon  bridge  at  Tallulah  Falk,  about  one-fourth  mile  above  the 
beginning  of  the  hlla  proper,  and  3^  miles  above  the  junction  of  Tallulah  and  Chat- 
tooga rivers.    No  important  streams  flow  into  Tallulali  River  below  the  station. 

Records  available.— August  29  to  October  19,  1900;  January  19  to  December  81, 
1901;  July  15,  1904,  to  September  30,  1912. 

Draiziage  area. — 191  sqiiare  miles. 

Oa^e. — Standard  chain  gage  attached  to  the  bridge ;  datum  same  as  that  of  the  original 
vertical  gage. 

GhaxineL — Rocky,  rather  deep;  slow  current  at  low  stages,  becoming  very  swift  at 
high  stages.  Some  change  of  rating  has  occurred,  probably  caused  by  bowlders 
lodging  on  or  washing  away  from  the  shallow,  rocky  crest  a  short  distance  below. 

Dischargee  zneasurements. — ^Made  from  the  upstream  side  of  the  wagon  bridge. 

Artiflflial  control. — ^The  dam  of  the  Georgia  Railway  db  Power  Go.  at  Tallulah  Falls, 
about  1,000  feet  below  the  station,  was  constructed  during  1912.  Backwater  from 
this  dam  reacl^dd  the  gage  about  October  1,  1912,  necessitating  the  abandonment 
of  the  station. 

Accuracy. — For  flood  stages  above  gage  height  6  feet  the  rating  is  not  well  developed. 

2>i8charge  measurements  of  Tallulah  River  at  Tallulah  Falls ^  Oa.y  in  1912. 


Date. 

Hydrographer. 

Ga^e 
hei^t. 

Dis- 
charge. 

May    0 
10 

W.  E.  Hall 

Feet. 
2.45 
2.37 

Sec'ft. 

do 

784 

Daily  gage  height,  in  feet,  of  Tallulah  River  at  TaUulah  Falls,  Oa.,for  19  It. 
[Wiley  Pitts,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

I 

2.6 
2.4 
2.4 
2.2 
2.0 

2.0 
1.0 
2.0 
2.2 
2.0 

1.9 
1.0 
1.9 
1.8 
1.7 

1.6 
1.6 
1.7 
2.2 
1.9 

1.8 
1.7 
1.7 
1.7 
1.66 

1.6 
1.6 
1.6 
3.7 
3.1 
2.4 

2.3 
2.1 
2.1 
2.0 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.76 

1.7 

1.7 

1.76 

3.0 

2.7 
2.4 
2.4 
2.3 
2.3 

3.6 
8.1 
2.6 
2.7 
2.7 

8.7 
3.4 
3.0 
2.8 

2.6 
2.4 
2.4 
2.4 
2.4 

2.7 
2.5 
2.4 
2.5 
2.3 

2.3 
2.4 
2.3 
2.3 
6.1 

3.6 
3.2 
2.9 
2.8 
2.7 

2.6 
2.6 
2.6 
3.0 
3.1 

2.8 
2.7 
2.7 
6.0 
3.8 
3.4 

3.4 
3.2 
8.0 
2.9 
2.8 

2.8 

2.8 
2.7 
2.6 
2.6 

2.6 
2.5 
3.5 
3.5 
2.5 

2.6 
2.8 
2.7 
2.6 
2.5 

2.5 
2.6 
3.1 
2.8 
2.6 

2.5 
2.8 
2.7 
2.9 
3.0 

2.8 
2.7 
2.7 
2.7 
2.6 

2.6 
2.8 
2.6 
2.4 
2.4 

2.4 
2.4 
2.2 
2.2 
2.2 

2.4 
2.4 
2.2 
2.2 
2.2 

2.2 
2.1 
2.1 
2.1 
2.0 

2.0 
2.2 
2.2 
3.2 
2.4 
2.2 

2.0 

1.95 

2.0 

2.0 

1.95 

2.2 
2.2 
2.0 
1.9 
1.8 

1.8 

1.75 

1.7 

2.9 

2.8 

2.6 

2.1 

1.95 

1.85 

1.8 

1.7 
1.7 
1.6 
1.9 
2.8 

2.4 
2.4 
2.2 
2.5 
2.2 

2.0 
2.1 
2.9 
2.6 
3.2 

3.6 
2.9 
2.6 
2.6 
2.6 

3.0 
2.6 
2.4 
2.4 
2.3 

2.4 
2.6 
2.6 
3.2 
2.6 

2.9 
2.6 
2.8 
2.6 
2.4 

2.2 
2.2 
2.0 
2.0 
2.0 
1.95 

2.2 

1.95 

1.9 

2.9 

2.0 

1.96 

1.9 

1.9 

2.1 

2.1 

2.0 

1.9 

1.86 

1.8 

1.85 

1.8 

1.8 

1.95 

1.8 

1.7 

1.66 

2.0 

1.8 

1.66 

1.6 

1.66 

1.6 

1.6 

1.45 

1.6 

1.45 

1.4 

2 

1.3 

3.              

1.3 

4 

1.36 

5 

1.4 

6 

1.4 

7 

1.3 

8 

1.3 

9 

1.3 

10 

1.3 

11 

1.45 

12 

1.36 

13 

1.25 

14 

1.3 

15 

4.0 

16 

2.3 

17 

1.7 

18 

1.4 

19 

1.36 

20 

1.3 

21 

1.25 

22 

1.6 

23...: 

6.0 

24 

3.7 

25 

3.0 

26 

1.8 

27 

1.86 

28 

2.3 

29 

1.86 

30 : 

1.7 

31 

14940^— W8P  322—14- 
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DaXly  discharge,  in  ucond-feet,  of  TaUulah  River  at  Talltdah  FalU,  Oa.,/or  1912, 


Day. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

910 

700 

910 

1,520 

1,030 

610 

610 

700 

800 

655 

800 

1330 

970 

588 

655 

668 

800 

656 

800 

1,170 

970 

610 

1,100 

666 

700 

610 

800 

1,100 

970 

610 

910 

1,100 

610 

520 

800 

1,080 

910 

588 

1,330 

610 

610 

520 

970 

1,030 

910 

700 

1,730 

588 

565 

520 

850 

1,030 

1,030 

700 

1,100 

565 

610 

620 

800 

970 

910 

610 

910 

665 

700 

520 

850 

910 

800 

565 

910 

655 

610 

520 

750 

910 

800 

520 

910 

656 

565 

500 

750 

910 

800 

520 

1,170 

610 

565 

480 

800 

850 

800 

500 

910 

565 

565 

480 

750 

850 

700 

480 

800 

642 

520 

500 

750 

850 

700 

1,100 

800 

520 

480 

1,730 

5,230 

850 

700 

1,030 

750 

542 

440 

070 

1,730 

910 

800 

860 

800 

520 

440 

800 

1,330 

1,030 

800 

655 

910 

620 

480 

800 

1,100 

970 

700 

588 

910 

588 

700 

750 

1,030 

910 

700 

542 

1,330 

520 

565 

760 

970 

850 

700 

520 

.   910 

480 

520 

1,730 

910 

850 

700 

480 

1,100 

460 

480 

1,250 

850 

910 

655 

480 

910 

610 

480 

910 

910 

1,250 

655 

440 

1,030 

520 

480 

970 

2,060 

1,030 

655 

565 

910 

460 

460 

970 

1,250 

910 

610 

1,080 

800 

440 

440 

970 

1,030 

850 

610 

800 

700 

460 

440 

1,520 

970 

1,030 

700 

800 

700 

440 

440 

1,170 

970 

970 

700 

700 

610 

400 

1,840 

1,030 

6,060 

1,100 

1,830 

850 

610 

382 

1,250 

1,960 

1,170 

800 

700 

610 

400 

800 

1,520 

700 

588 

382 

Sept. 


1. 
2. 
3. 

4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15, 

16. 
17. 
16. 
19. 
20. 

21. 
22. 
23. 
24. 
26. 

26. 
27. 
28. 
29. 
80. 
81. 


365 
330 
330 
348 
365 

365 
330 
330 
295 
295 


348 

312 

330 

2,200 

750 
480 
365 
348 
330 

312 
440 
5,060 
970 
610 

520 
512 
750 
542 
480 


NoTB.— Daily  discharge  computed  from  a  rating  curve  fairly  ivell  defined  below  6,000  aeoond4eet. 


J/orU/^Zy  discharge  of  TallvJah  River  at  TaUulah  Falls,  Ga,,/or  191t, 
prainage  area,  191  square  miles.] 


Month. 


Discharge  In  second-feet. 


M'y-X^*"^''"^  I 


IfltittTiTitn^ 


Mean. 


Per 

square 


Rnn-ofl 
(depth  in 
inches  on 
drainage 

area). 


Accu- 
racy, 


January... 
February.. 

March 

April 

May 

June 

July 

August.... 
September 


1,840 
1,730 
5,230 
1,520 
1,330 
1,100 
1,730 
1,100 
5,060 


440 
480 
750 
850 
610 
440 


295 


641 
828 
1,300 
1,000 
800 
658 
904 
547 
647 


8.36 
4.34 
6.81 
5.24 
4.19 
3.46 
4.73 
2.86 
8.39 


3.87 
4.68 
7.86 
6.85 
4.83 
8.85 
6.45 
3.30 
3.78 
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TALLULAH    BIVEB    AT    MATHIS,   GA. 

Location. — ^About  one-fourth  mile  southeast  of  Mathis,  Ga.,  raikoad  station  on  the 

Tallulah  Falls  Railway  and  500  feet  below  the  mouth  of  Tiger  Creek.    The  station 

is  about  5  miles  above  Tallulah  Falls,  Ga.,  and  1  mile  below  the  Hathis  storage 

dam  of  the  Geoigia  Railway  &  Power  Co. 
Eecordfl  available.— October  31  to  December  31, 1912  (gage  heights  only). 
Drainage  area. — Not  measured. 
Gage. — Staff  gage  spiked  to  a  big  maple  tree  on  the  left  bank.    The  present  gage  is 

temporary  and  is  to  be  replaced  by  a  permanent  gage  at  same  place. 
Diflcharga  zneasurementB. — ^Will  be  made  by  wading  or  from  a  cable.    No  discharge 

measurements  were  made  at  this  station  during  1912. 
Artiflcial  control. — ^The  storage  dam  of  the  Georgia  Railway  &  Power  Co.,  about  1 

mile  above  the  station,  will,  when  completed,  seriously  interfere  with  the  natural 

conditions  of  flow  at  this  place. 

Daily  gage  height^  in  feet,  of  Talhdah  River  at  Mathia,  Ga.,for  19  It. 
[MllflB  PhlUips,  obaerTer.] 


Day. 

Nov. 

Dec. 

Day. 

Nov. 

Dec. 

Day. 

Nov. 

Dec. 

1 

2.15 

1.06 

1.9 

1.9 

1.8 

1.9 

2.45 

2.26 

2.06 

1.95 

1.66 
1.66 
1.75 
1.85 
2.15 

2.9 

2.2 

2.06 

1.9 

1.9 

11 

1.95 
1.8 
1.65 
1.75 
1.7 

1.7 
1.7 
1.7 
1.7 
1.75 

1.8 

1.85 

1.7 

1.7 

1.7 

1.75 

1.75 

1.86 

1.8 

1.7 

21 

1.7 

1.65 

1.6 

1.66 

1.6 

1.6 

1.66 

1.66 

1.66 

1.66 

1.7 

2 

12 

22 

1-7 

3    

13 

23 

1.75 

4 

14 

15 

24 

1.95 

5        -  - 

26 

1.85 

6 

16 

26 

1.7 

7 

17 

27 

1.85 

8 

18 

28 

1.8 

g 

19 

29 

1.75 

10 

20 

30 

2.2 

31 

2.06 

SAKTBE  BIVBB  BASIN. 
BBOAD    RIYEB    (OF    GEORGIA)    NEAR    CARLTON;  GA. 

Location.^At  the  Seaboard  Air  Line  Railway  bridge  3  miles  east  of  Oarlton,  Ga.,  and 

2  miles  above  the  mouth  of  South  Fork,  Broad  River. 
Records  available.— May  27,  1897,  to  December  31,  1912. 
Drainag^e  area. — 762  square  miles. 

Gage. — Standard  chain  gage  attached  to  the  railroad  bridge;  datum  unchanged. 
Chaxmel. — ^The  bed  of  the  stream  is  sand  and  gravel  and  may  be  slightly  changeable. 

The  left  bank  overflows  for  about  400  feet  at  a  gage  height  of  16  feet. 
Diacharg^e  nveasurenientB. — ^Made  from  the  upstream  side  of  decked  railroad  bridge. 

No  discharge  measurements  were  made  at  this  station  during  1912. 
Artiflcial  control. — ^The  flow  is  affected  little  or  not  at  all  by  artificial  control. 
Accuracy. — ^As  no  discharge  measurements  have  been  made  at  this  station  since  1910 

it  is  not  known  what  conditions  may  have  affected  the  rating,  and  the  estimates 

for  1912  should  be  used  with  caution. 
Cooperation. — Gage  heights  are  furnished  by  the  United  States  Weather  Bureau. 
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SURFACE  WATBB  SUPPLY,  1912,  PABT  H. 


DaUy  gage  height^  in  feet,  of  Broad  River  (of  Georgia)  near  CarUon,  Oa.f/or  191t. 

[U.  C.  Power,  observer.] 


Day. 


Jan.      Feb.     ICar.     Apr.     May.    June.    July.     Aug.'    Sept.     Oct.     Not.    Dec. 


1 
2 
3 
4. 

5. 

6. 

7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
26, 

26. 
27. 
28. 
29. 
30. 
31. 


3.0 
4.2 
3.6 
2.8 
2.4 

2.2 

2.3 
2.6 
2.9 
3.2 

2.7 
2.4 
2.1 
2.8 
2.5 

2.2 
2.0 
2.3 
2.5 
2.3 

2.2 
2.4 
2.2 
2.5 
2.3 

2.1 
2.3 
2.2 
2.5 
3.7 
5.9 


3.6 
2.8 
2.3 
2.1 
2.3 

2.0 
2.2 
2.4 
2.1 
2.3 

2.3 
2.1 
2.4 
2.2 
5.0 

7.6 
6.8 
5.3 
4.4 
2.8 

2.5 

6.2 
4.8 
3.3 
4.6 

7.4 
7.0 
6.2 
3.7 


2.7 
2.3 
2.8 
3.3 
2.8 

5.5 
5.2 
4.2 
3.2 
3.0 

2.5 
2.9 
2.7 
2.5 
26.1 

21.9 
12.0 
4.5 
3.7 
2.8 

2.5 
2.3 
2.5 
3.5 
8.8 

2.6 
2.3 
2.6 
6.3 
7.8 
8.3 


3.3 
2.8 
2.5 
2.3 
2.5 

2.2 
2.5 
2.3 

2.6 
2.4 

2.2 
2.4 
2.6 
2.5 

2.8 

2.5 
5.5 
5.2 
4.6 
3.5 

3.5 
3.1 
7.2 
7.9 
3.9 

2.8 
2.4 

3.4 
4.2 
3.7 


4.2 
3.8 
2.9 
3.2 
3.1 

3.5 
3.2 
4.5 
3.8 
3.0 

2.5 
3.0 
2.7 
2.3 
2.5 

3.0 
2.7 
2.3 
2.8 
2.5 

2.8 
2.5 
2.2 
2.4 
2.2 

2.3 
2.1 
3.4 
3.8 
4.7 
3.3 


2.3 
2.5 
3.0 
3.3 
2.9 

3.5 
4.5 
5.0 
3.9 
2.7 

3.0 
2.7 
2.4 
6.5 
17.0 

9.1 
7.5 
3.3 
2.6 
2.8 

2.5 
2.2 
2.5 
2.2 
8.0 

10.2 
6.1 
4.2 
3.1 
2.6 


3.0 
2.7 
3.1 
2.7 
3.2 

6.9 
4.0 
3.1 

2.8 
3.6 

3.9 
4.9 
3.0 
3.5 
42 

3.2 
4.1 
5.5 
4.5 
7.6 

6.2 
4.4 

3.5 
8.0 
2.8 

2.5 
2.2 
2.8 
2.4 
2.2 
2.5 


2.4 
3.0 
2.6 
2.8 
3.1 

2.7 
2.4 
2.3 
4.5 
6.2 

5.5 
3.8 
2.6 
2.4 
2.2 

2.4 

2.6 
2.9 
2.6 
2.9 

2.7 
2.5 
2.8 
2.4 
2.2 

2.5 
3.0 
2.6 
2.4 
2.2 
2.0 


2.4 
2.2 
2.5 
2.4 
2.6 

2.9 
2.6 
2.5 
2.1 
2.4 

2.9 
3.2 
2.8 
3.0 
48 

46 
3.8 
2.7 
3.0 
2.6 

2.3 
2.8 
8.6 
5.7 
44 

3.7 
4  8 
3.2 
2.9 
2.5 


2.8 
2.5 
2.2 
2.5 
3.9 

3.2 
2.5 
2.7 
2.4 
2.7 

2.5 
2.3 
2.8 
3.2 
2.6 

8.0 
2.5 
2.3 
2.7 
6.8 

49 
3.4 
2.8 
2.3 
2.4 

2.2 
2.4 
2.2 
2.3 
2.4 
2.2 


2.5 
2.3 
2.2 
2.4 
2.6 

2.4 

3.5 
3.4 
2.9 
2.5 

2.7 
2.4 
2.6 
2.3 
2.5 

2.2 
2.4 
2.2 
2.5 
2.2 

2.0 
2.3 
2.6 
2.3 
2.1 

2.4 
2.2 
2.5 
2.3 
2.1 


2.3 
2.5 
2-2 
2.5 
2.7 

2.4 
2.8 
2.5 
2.3 
2.6 

2.4 
2.2 
10 
2.3 
2.1 

2.3 
2.5 
2.2 
2.6 
2.3 

2.1 
2.4 
2-2 
3.0 
3.3 

2.5 
2.3 
2.1 
3.0 
2.7 
24 


Daily  discharge,  in  teoond-feetf  of  Broad  River  (of  Georgia)  Tiear  Carlton,  Go.,  for  1912. 


Day. 


Jan.     Feb.     Mar.     Apr.     May.    June.    July.    Aug.    Sept.     Oct.     Nov.    Dec 


1 
2 
3, 
4. 
5. 

6 
7. 
8. 
9, 
10. 

11. 
12. 
13. 
14 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
26. 

26. 
27. 
28. 
29. 
30. 
31. 


1,070 
2,060 
1,540 


595 

645 

805 

1,000 

1,220 


545 
930 
760 

595 
500 
645 
760 
645 


595 
750 
645 

545 
645 
595 
750 
1,620 
3,920 


1,540 
930 
645 
545 
645 

500 

596 
695 
545 
645 

645 
545 
695 
595 
2,880 

6,200 
5,000 
3,210 
2,260 
030 

750 
4,300 
2,660 
1,290 
2,450 

5,920 
5,360 
4,300 
1,620 


865 
645 
930 
1,290 
930 

3,440 
3,100 
2,060 
1,220 
1,070 

750 

1,000 

865 

750 

38,600 

30,100 
13,000 
2,350 
1,620 
930 

750 

645 

750 

1,450 

1,700 

805 

645 

805 

4,430 

6,480 

7,200 


1,290 
930 
750 
645 
760 

505 
750 
645 
805 
695 

596 
095 
806 
750 
930 

750 
3,440 
3,100 
2,450 
1,450 

1,450 
1,140 
5,640 
6,620 
1,790 

980 

695 

1,370 

2,060 

1,620 


2,060 
1,700 
1,000 
1,220 
1,140 

1,450 
1,220 
2,350 
1,700 
1,070 

750 
1,070 
865 
645 
750 

1,070 
865 
645 
930 
750 

030 

750 


695 

645 
545 
1,370 
1,700 
2,560 
1,290 


645 

750 

1,070 

1,290 

1,000 

1,450 
2,350 
2,880 
1,790 
865 

1,070 
865 
695 

4,690 
21,500 

8,370 

6,060 

1,290 

805 

930 

750 
595 
750 
596 
6,760 

10,100 
4,180 
2,060 
1,140 
806 


1,070 
865 

1,140 
865 

1,220 

3,920 
1,880 
1,140 
930 
1,540 

1,790 
2,770 
1,070 
1,450 
2,060 

1,220 
1,970 
3,440 
2,350 
6,200 

4,300 
2,260 
1,450 
1,070 
930 

750 
595 
930 
695 
596 
750 


605 

1,070 

806 

930 

1,140 

865 

095 

645 

2,350 

4,300 

3,440 

1,700 

805 

095 

595 

095 
805 

1,000 
805 

1,000 

865 
750 
930 
695 
595 

750 
1,070 
805 
695 
595 
500 


095 
505 
750 
695 
806 

1,000 
805 

750 
545 
696 

1,000 
1,220 
930 
1,070 
2,660 

2,450 
1,700 

865 
1,070 

805 

645 

930 

1,640 

3,680 

2,260 

1,620 
2,660 
1,220 
1,000 
750 


750 

595 

750 

1,790 

1,220 
750 
865 
605 
865 

750 
645 
930 
1,220 
806 

1,070 
750 
645 
865 

5,090 

2,770 

1,370 

980 

645 

095 

596 
695 
595 
645 
605 
596 


750 
645 
596 
695 
805 

696 
1,450 
1,370 
1,000 

750 

865 
695 
805 
645 
7S0 

595 
695 
595 
750 
595 

500 
645 
806 
645 
545 

606 
595 
750 
645 
545 


645 
750 
595 
7S0 
8» 

695 

930 
750 
64i> 
805 

695 
5% 
500 

645 
545 

645 

750 
595 
8K 
645 

545 

€95 

595 

1,070 

1,290 

750 
645 
545 
1,070 
865 
695 


Note.— Daily  discharge  computed  from  the  rating  curve  used  since  1906. 
below  9,800  second-feet. 


The  curve  is  well  defined 
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MorUMiy  discharge  of  Broad  River  {of  Georgia)  near  Carlton^  Oa,,for  191t, 
[Drainage  ana,  782  square  miles.) 


Month. 


Dtocbarge  In  seeond-fest. 


Mjudmiun. 


]£Inimam. 


Per 
square 
mile. 


Run-off 
(depth  hi 
inches  on 
dnUnage 
area). 


January 

February 

March 

^::::::;::: 

June 

July 

August 

September 

October 

November 

December 

The  year, 


3,920 
6,200 

38,600 
6,620 
2,660 

21,600 
6,200 
4,300 
3,680 
5,000 
1,450 
1,290 


500 
500 

645 
505 
545 
505 
505 
500 
545 
505 
500 
500 


2,030 
4,230 
1,540 
1,130 
2,940 
1,720 
1,070 
1,260 
1,040 
787 
730 


1.22 
2.66 
5.55 
2.02 
1.48 
3.86 
2.26 
1.40 
1.64 
1.36 
.967 
.958 


1.41 
2.87 
6.40 
2.25 
1.71 
4.31 
2.61 
1.61 
1.83 
1.57 
1.08 
1.10 


88.600 


500 


1,610 


2.11 


28.75 


ALTAMAHA  &IVBB  BASIN. 
OCHULOEE    BIYEB    KEAR    JACKSON,  OA. 

Location.— At  Pittmans  Ferry,  8  miles  aoutheast  of  Jackson,  Ga.,  half  a  mile  above 

the  mouth  of  Yellow  Water  Creek  and  a  short  distance  below  Hoards  Creek.    The 

station  is  1^  miles  below  the  100-foot  dam  and  power  plant  of  the  Central  Georgia 

Power  Co. 
Beeords  available.— May  18, 1906,  to  December  31,  1912. 
Drainagre  area. — 1,400  square  miles. 
Gage. — ^Vertical  staff  in  three  sections,  on  right  bank  of  river,  upstream  side  of  ferry 

landing;  datum  unchanged. 
GhanneL — Bottom  sandy;  shifts  considerably,  but  the  shifting  has  little,  if  any, 

effect  on  the  rating,  as  the  control  is  formed  by  a  rocky  ledge  about  400  feet  below 

the  gage. 
Discharge  xneasurementB. — ^Made  at  the  feiry,  either  from  the  ferryboat  or  a  small 

boat  held  in  place  by  the  ferry  cable. 
Artifleial  controL — Since  the  power  plant  of  the  Central  Georgia  Power  Co.  has  been 

in  operation  the  artificial  regulation  has  very  greatly  affected  the  normal  low 

water  flow. 
Aocnracy. — ^The  records  are  based  on  two  gage-height  readings  a  day,  but  as  there  is  a 

laige  diurnal  fluctuation,  due  to  the  operation  of  the  power  plant  above,  it  is 

possible  that  the  estimates  of  daily  discharge  may  be  considerably  in  error  for 

individual  days,  especially  at  low  stages. 

The  following  discharge  measurement  was  made  by  W.  £.  Hall: 
December  11,  1912,  gage  height,  4.76  feet;  discharge,  1,400  second-feet. 


Digitized  by  VjOOQIC 


38 
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Daily  gage  height^  infeet^  ofOcmidgee  River  near  Jackson^  Qa.^fw  191$, 
[C.  A.  Pittman,  observer.] 


Day. 

Jan. 

Feb. 

Ifar. 

Apr. 

May. 

Jmie. 

July. 

Aug. 

Sept 

Oct 

Nov. 

Deo. 

1 

5.6 
5.6 
5.5 
5.5 
5.4 

5.2 

5.0 

5.16 

5.8 

6.0 

5.7 

5.6 

5.36 

6.2 

6.2 

6.1 

4.06 

4.0 

4.05 

5.0 

5.0 
5.0 
4.0 
4.0 
4.0 

4.8 

4.7 

4.7 

5.06 

6.6 

7.8 

6.7 
6.0 
5.6 
5.6 
5.2 

6.05 
5.0 
5.0 
4.0 
5.0 

6.0 
5.0 
4.0 
5.0 
6.0 

7.8 
7.8 
6.2 
6.0 
6.6 

6.2 
6.6 
6.4 
6.8 
7.4 

7.4 
7.0 
6.8 
6.4 

5.8 

6.6 

6.46 

6.5 

6.7 

6.4 
6.8 
6.4 
6.0 
6.8 

6.8 
6.6 
6.6 
5.6 
13.2 

10.0 
16.7 
10.8 
8.0 
6.8 

6.4 
6.2 
6.0 
6.3 
6.8 

6.6 
6.2 
5.0 
7.6 
0.0 
8.0 

6.8 
6.4 
6.0 
6.7 
6.6 

6.5 
6.4 
6.3 
6.3 
6.3 

6.2 

6.2 

6.2 

6.16 

6.1 

5.0 
8.2 
8.4 
7.3 
6.8 

7.6 
8.2 
10.0 
8.4 
6.8 

6.1 
5.7 
5.6 
5.6 
5.6 

6.4 
6.3 
5.2 
6.8 
6.8 

6.7 
6.4 
7.6 
6.4 
6.8 

5.6 
6.6 
6.4 
5.3 
6.16 

6.16 

5.26 

6.05 

6.0 

4.8 

4.06 

4.0 

4.86 

4.85 

4.8 

4.8 

4.86 

4.76 

4.05 

6.7 

6.6 

6.3 

6.15 

6.46 

5.0 

5.6 

6.7 
7.0 
7.8 
6.8 
6.0 

6.4 
6.2 
5.05 
6.0 
10.0 

10.7 
8.4 
6.8 
6.1 
5.46 

6.3 
6.1 
6.0 
6.0 
6.4 

7.6 
7.0 
6.6 
5.0 
5.6 

5.46 

6.36 

6.0 

6.2 

6.8 

6.0 
5.8 
6.5 
5.4 
6.6 

6.4 
6.6 
7.0 
6.6 
6.0 

6.6 
6.6 
6.8 
6.6 
5.3 

6.2 

6.2 

5.0 

4.05 

4.0 

4.0 

4.8 

4.75 

4.7 

4.6 

4.65 

4.46 

4.6 

4.6 

4.6 

4.6 

4.66 

4.6 

4.6 

4.8 

6.0 

6.25 
5.2 
4.05 
4.85 
4.8 

4.7 

4.85 

4.8 

6.6 

6.1 

4.0 
4.0 
4.0 
4.8 
4.7 

5.0 

4.0 

4.65 

4.6 

4.5 

4.5 

4.40 
4.46 
4.40 
4.40 
4.6 

4.8 

4.6 

4.40 

4.40 

4.46 

4.65 

4.6 

4.46 

4.40 

4.40 

4.40 
4.6 
4.66 
4.65 
4.6 

4.46 

4.16 

6.25 

6.4 

6.3 

5.2 
6.1 
4.0 
4.8 
5.1 

4.85 

4.75 

4.6 

5.4 

6.6 

6.2 

6.6 

6.25 

4.0 

4.05 

4.7 

4.65 

4.35 

4.7 

4.6 

4.85 

6.0 

6.0 

4.6 

4.7 

6.46 
6.2 
6.05 
4.05 

4.7 

4.65 

4.46 

4.75 

4.7 

4.8 

4.5 

4.85 

4.7 

4.32 

4.9 

4.76 

4.75 

4.7 

4.9 

4.9 

4.6 

4.0 
4.0 
4.7 
4.8 
4.75 

4.65 

4.36 

4.85 

4.0 

4.8 

4.8 

4.8 

4.85 

4.30 

4.0 

4.8 
4.8 
4.7 
4.0 
4.0 

4.3S| 

4.8  ! 

2    

8 

4.8 

4 

4.85 

5 

4.8 

0 

4.8  ! 

7 

4.7 

8 

4.10 

0 

4.6 

10 

4.06 

U 

4.9 

12 

4.8 

13 

4.9 

14 

4.6 

16 

4.5 

Ifl 

4.8 

17 

4.8 

18 

4.0 

19 

4.8 

20 

4.9 

21 

4.0 

22 

3.7 

23 

4.40 

24 

4.55 

25 

4.95 

26 

5.05 

27 

5.35 

28 

5.6 

20 

4.28 

30 

5.5 

31 

5.2 

Daily  discharge j  in  gecond-feetj  ofOcmulgee  River  near  Jackson,  Ga.,for  1912. 


Day. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 

28. 
20. 
30. 
31. 


Jan. 

Feb. 

Ifar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

3,060 

6,300 

3,460 

6,510 

2,640 

2,440 

2,740 

858 

700 

1,520 

1,620 

3,050 

8,870 

3,050 

4,690 

2,440 

2,130 

2,540 

1,080 

858 

1,330 

1,M0 

2,840 

3,050 

2,740 

3,870 

2,230 

2,740 

3,660 

1,060 

700 

1,080 

604 

2,840 

2,840 

2,840 

3,260 

3,460 

3,660 

4,280 

1,080 

700 

2,640 

1,620 

2,640 

2,230 

3,260 

3,060 

6,610 

3,060 

3,460 

1,080 

1,080 

6,100 

1,830 

2,230 

1,920 

4,090 

2,840 

5,300 

3,260 

3,660 

1,160 

1,420 

4,280 

1,330 

1,820 

1,820 

*'^^!! 

2,640 

4,690 

5,920 

3,460 

1,080 

025 

3,050 

1,240 

2,130 

1,820 

4,600 

2,440 

7,150 

7,560 

2,840 

1,080 

700 

2,330 

1,620 

3,480 

1,620 

3,870 

2,440 

4,690 

5,510 

2,640 

1,420 

700 

1,620 

1,620 

8,870 

1,820 

3,460 

2,440 

3,460 

3,660 

3,050 

1,820 

858 

1,720 

1,080 

3,260 

1,820 

3,460 

2,230 

3,050 

2,640 

2,640 

2,330 

1,000 

1,240 

1,620 

2,840 

}.«?> 

3,050 

2,230 

2,840 

2,230 

5,100 

2,230 

1,080 

1,160 

1,620 

2,640 

1,620 

3,050 

2,230 

2,640 

1,920 

6,920 

1,720 

858 

730 

1,240 

2,230 

1,820 

3,050 

?/^ 

2,440 

3,870 

5,100 

1,520 

790 

1,240 

1,420 

2,230 

3,870 

18,800 

2,020 

2,130 

12,100 

3,870 

1,420 

700 

1,080 

1,330 

2,020 

7,560 

32,900 

3,660 

2,130 

13,000 

2,840 

1,240 

700 

1,520 

1,160 

1,720 

6,640 

26,200 

8,380 

2,330 

8,790 

3,050 

1,520 

026 

1,820 

730 

1,620 

4,280 

13,800 

8,790 

1,920 

6,510 

3,460 

1,420 

1,160 

1820 

1,620 

l'5y 

3,870 

7,970 

6,540 

1,820 

4,080 

3,050 

2,840 

1,000 

1,080 

1,620 

1,820 

3,060 

6,510 

6,610 

1,420 

2,740 

2,440 

2,020 

025 

1,240 

1,420 

1,820 

4,280 

4,600 

7,150 

1,720 

2,440 

2,230 

1,620 

868 

2,740 

1,420 

}»?? 

5,100 

4,280 

8,380 

1,620 

2,020 

2,230 

1,620 

518 

2,230 

1,420 

1,620 

4,600 

8,870 

12,100 

1,520 

^'Si? 

1,820 

1,620 

2,330 

1,020 

1,620 

1,620 

5,510 

4,480 

8,790 

1,520 

1,820 

1,720 

1,420 

2,640 

1,720 

670 

1,620 

6,740 

5,510 

5,510 

1,420 

2,640 

1,620 

1,240 

2,440 

1,240 

1,620 

1,420 

6,740 

6,100 

4,080 

1,420 

7,150 

1,620 

1,820 

2,230 

1,160 

1,420 

1,240 

5,020 

4,280 

3,260 

1,520 

7,760 

1,420 

1,620 

2,020 

858 

1,420 

1,240 

5,510 

3,660 

3,050 

1,330 

5,100 

1,330 

1,180 

1,620 

1,330 

1,240 

1,920 

4,690 

7,150 

3,050 

1,720 

3,660 

1,240 

1,080 

1,420 

1,240 

1,620 

6,100 

10,000 

2,840 

3,260 

3,060 

1,060 

925 

2,020 

1,420 

1,620 

7,560 

7,070 

3,060 

1,000 

925 

025 

Note.— DaOy  discharge  computed  from  a  rating  curve  fiatrly  well  defined  below  10,000  seoond-feet 
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Monthly  dMiarge  ofOcmulgee  River  near  Jackeon,  Qa.^for  1912. 


Month. 


IfRTfrnnm-     Iftntm^im, 


Dtocbaise  In  saooad-lBet. 


AoODi- 


noy. 


January 

February , 

March. 

AprlL 

mSj 

June , 

July 

August 

Septambfir 

October 

November 

December 

The  year, 


7,560 
7,660 
82,900 
12,100 
7,150 
13,600 
5,020 
2,840 
2,640 
6,100 
1,620 
8,050 


32,900 


1,240 

1,620 

2,740 

2,020 

1,830 

1,820 

1,000 

858 

518 

780 

670 

210 


210 


2,480 
3,860 
6,080 
4,500 
2,720 
4,500 
2,810 
1,450 
1,220 
1,750 
1,360 
1,460 


2,920 


C. 
C. 
D. 
C. 
C. 
C. 
C. 
D. 
D. 
D. 
D. 
D. 


OOMULOEE    BIVEB    AT    MAOON,   GA. 

Location.— At  the  Fifth  Street  bridge  in  the  city  of  Macon,  near  the  Southern  Rail- 
way paasenger  depot  and  about  500  feet  above  the  Central  of  Geoigia  Railway 
bridge. 

Records  avallAble. — October  18,  1896,  to  December  31, 1912. 

Draizia^e  area.— 2,420  square  miles. 

Gage. — The  United  States  Weather  Bureau  gage  originaUy  used  at  this  station  is  a 
heavy  timber  bolted  to  a  pier  of  the  Central  of  Georgia  Railway  bridge .  A  standard 
chain  gage  was  installed  October  9,  1906,  on  the  downstream  steel  handrail  of 
highway  bridge,  about  600  feet  upstream  from  old  gage.  These  gages  have 
been  referred  to  the  same  datum  and  have  given  practically  the  same  readings. 
Since  August  1, 1912,  the  old  relation  of  gage  height  to  discharge  has  been  con- 
siderably changed  owing  to  the  construction  of  a  dock  about  800  feet  below 
the  gage. 

ChaaneL — Both  banks  are  high  and  neither  is  subject  to  overflow;  bed  soft  and  shift- 
ing; considerable  change  in  the  station  rating  curve  has  occurred  as  the  result  of 
changes  in  the  river  bed  at  and  below  the  station. 

Discharge  zneasurexnents. — ^Made  from  the  downstream  side  of  the  highway  bridge 
to  which  the  gage  is  attached. 

Artiflcial  eontroL — ^The  natural  condition  of  flow,  especially  at  low  stages,  is  likely 
to  be  considerably  affected  by  the  operations  of  the  power  dam  near  Jackson,  Ga. 

Accuracy. — ^As  the  station  is  situated  below  the  fall  line,  rapidly  rising  or  falling  stages 
are  likely  to  be  attended  by  variations  in  surface  slope,  causing  greater  or  less 
discharge  than  for  the  normal  rating.  The  possible  error  in  mean  gage  heights 
due  to  artiflcial  control  may  cause  the  estimates  for  individual  days  to  be  consid- 
erably in  error,  especially  at  low  stages.  No  rating  has  been  developed  for  the 
changed  conditions  due  to  the  construction  of  the  new  dock  about  800  feet  below 
the  gage,  and,  owing  to  the  uncertainty  as  to  the  applicability  of  the  old  rating  to 
observations  made  during  the  period  of  the  construction  of  the  dock,  no  estimates 
of  daOy  discharge  are  given  for  1912. 

Cooperation. — Since  June  1, 1899,  all  gage  heights  have  been  furnished  by  the  United 
States  Weather  Bureau. 
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Diicharge  measurements  of  OemtUgee  River  at  Maeon,  Qa.,  in  191t. 


Date. 

HydrognphflT. 

he^t. 

Ghargs. 

Apr.  23 

W.  E.Hftll                       

Ful. 
17.15 
6.1A 

See.-ft. 

Aug.  22 

do 

2,24fl 

Daily  gage  height,  in  feet,  ofOcmulgee  River  at  Macon,  Ga.,for  19 It. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

D«J. 

1 

12.3 
9.2 
8.0 
8.0 
7.1 

6.4 
6.7 
5.4 
14.7 
11.8 

10.0 
8.4 
7.3 
6.8 
6.9 

5.7 
6.1 
4.8 
4.9 
5.6 

5.5 
5.0 
4.9 
4.6 
4.4 

4.2 
4.0 
3.9 
3.6 
12.6 
13.1 

13.2 
10.9 
9.7 
7.0 
5.8 

5.6 
5.0 
4.6 
4.5 
4.4 

4.5 
4.2 
4.7 
4.5 
10.5 

12.5 
13.9 
12.0 
9.8 

8.4 

7.6 
14.4 
13.7 
12.3 
15.4 

14.0 
13.6 
12.2 
10.5 

9.0 
7.8 
6.9 
10.0 
8.6 

16.0 
13.4 
12.3 
11.0 
10.0 

8.6 
10.2 
10.0 

8.8 
16.7 

22.7 
22.3 
20.2 
15.4 
12.1 

10.6 
9.5 
8.7 
9.6 

11.6 

11.4 
11.1 
8.9 
10.4 
14.4 
14.4 

12.4 
10.8 
9.6 
8.4 
7.7 

7.5 
7.2 
6.9 
7.1 
6.9 

6.8 
6.7 
6.6 
6.5 
6.2 

11.1 
15.6 
16.9 
14.7 
12.2 

16.0 
15.1 
17.7 
16.2 
13.1 

11.0 
9.5 
8.6 
8.0 
8.0 

7.9 
7.4 
7.2 
9.2 
10.1 

14.9 
12.2 
12.0 
12.3 
10.3 

8.5 
7.6 
7.3 
7.2 
6.6 

6.5 
6.6 
6.5 
6.1 
5.7 

6.0 
5.9 
5.7 
5.6 
5.4 

5.4 
5.0 
5.6 
5.7 
9.7 
8.7 

7.6 
6.3 
7.1 
10.2 
10.2 

10.3 
16.6 
15.0 
12.8 
10.7 

8.6 
7.0 
6.2 
6.3 
9.0 

15.6 
16.4 
12.8 
10.0 
8.2 

6.9 
6.4 
6.7 
5.3 
8.8 

11.6 
14.4 
12.7 
10.8 
8.4 

7.0 
7.1 
7.2 
11.9 
10.0 

8.6 
8.8 
7.7 
6.9 
7.0 

7.4 
8.3 
13.9 
12.6 
10.9 

8.9 
11.9 
12.7 
11.2 

8.3 

6.8 
6.1 
6.2 
6.7 
5.6 

6.6 
5.4 
5.1 
4.7 
4.9 
4.8 

4.6 
4.6 
4.4 

4.5 
4.2 

4.4 
4.4 
4.2 
6.7 
6.6 

6.9 
6.4 
6.1 
6.6 
5.0 

4.7 
7.8 
6.8 
6.0 
6.7 

6.8 
6.0 
6.0 
5.1 
4.6 

.5.0 
6.7 
6.6 
4.6 
4.1 
8.9 

8.8 
3.6 
8.6 
8.6 
8.6 

6.7 
4.9 
42 
3.6 
8.7 

8.6 
6.0 
4.4 
4.1 
8.9 

3.8 
4.4 
4.4 
4.0 
8.7 

8.5 
3.2 
4.1 
11.8 
7.8 

6.0 
6.6 
4.8 
4.3 
4.4 

5.4 
4.8 
4.4 

4.8 
6.5 

10.1 
8.6 
6.6 
6.5 
4.9 

4.5 
4.2 
8.9 
3.8 
4.2 

4.8 
4.8 
4.7 
4.4 
4.5 

3.7 
5.9 
6.6 
4.9 
4.6 

4.1 
3.7 
3.0 
4.0 
3.9 
3.8 

S.6 

4.0 
8.5 
2,7 
8.6 

8.5 
7.5 
6.5 
4.7 
45 

8.5 
43 
41 
8.9 
40 

3.8 
3.8 
2.8 
8.7 
3.5 

3.8 
3.6 
S.6 
8.6 
2.6 

3.8 
3.8 
41 
8.6 
40 

3.6 

2 

2.6 

3 

3.6 

4 

3.7 

6 

3.7 

6 

3.7 

7 

8.7 

8          

8.4 

9 

2.4 

10 

3.1 

11 

3.7 

12 

3.5 

13 

8.6 

14 

3.6 

16 

3.0 

16 

2.4 

17 

3.1 

18 

3.4 

19 

3.5 

20 

3.4 

21 

3.5 

22 

3.1 

23 

2.4 

24 

10.3 

25 

6.4 

26 

5.1 

27 

6.7 

28 

5.9 

29 

49 

30 

3.7 

81 

5.3 

OCONEE    RIYEB    NEAR    GREENSBORO,  OA. 

Location. — ^At  the  highway  bridge,  5  miles  west  of  Greensboro  on  the  road  to  Madi- 
son, Ga.)  about  4  miles  above  the  mouth  of  Apalachee  River  and  1)  miles  below 
Town  Creek. 

BecordB  available.^July  25,  1903,  to  December  31,  1912. 

Drainage  area. — 1,100  square  miles. 

Gage. — Standard  chain  gage  attached  to  the  bridge;  datum  unchanged. 

Channel. — Bed  composed  chiefly  of  sand;  slightly  shifting. 

Discharge  measurements. — Made  from  the  downstream  side  of  the  bridge. 

Artificial  control. — ^In  the  spring  of  1911  a  new  dam  was  completed  near  Athens, 
Ga.y  greatly  increasing  the  storage  capacity  in  that  vicinity.  The  operation  of 
this  dam  does  not  appear  to  cause  very  great  daily  fluctuation  at  Greensboro,  but 
it  does  cause  abnormally  low  daily  discharge  at  times. 

Accuracy. — Owing  to  the  operation  of  power  plants  above  the  station  it  is  probable  . 
that  the  estimates  of  daily  discharge  may  be  somewhat  in  error  for  individual 
days,  especially  at  low  stages. 
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Disdiorge  measuremenU  of  Oconee  River  near  Greejithoro,  Oa.^  in  1912. 


Date. 

Hydrographer. 

^x. 

Dls. 
charge. 

Jan.   17 

W.E.HaU 

Feet, 
8.66 
2.40 

See.'ft. 
1,150 
738 

Deo.  17 

do 

DaUy  gage  height,  in  feet,  of  Oconee  River  near  Oreeneboro,  Ga,,for  1912, 
rw.  E.  Strickland,  obaeirer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1 

5.8 
6.7 
6.6 
5.7 
4.2 

44 

3.9 
4.4 
6.8 
6.2 

5.0 
4.6 
4.4 
4.4 
4.1 

3.6 
3.4 
3.6 
3.8 
4.0 

3.8 
3.7 
3.6 
8.2 
8.2 

3.2 
3.0 
3.8 
6.6 
9.4 
9.6 

9.4 
7.1 
5.4 
4.2 
4.0 

3.8 
3.6 
3.4 
8.2 
8.0 

8.8 
3.5 
3.4 
6.4 
9.8 

.12.4 
11.5 
8.5 
6.9 

8.8 

10.2 
11.2 
9.0 
9.4 
10.4 

10.0 
11.5 
11.3 
7.8 

6.8 
5.2 
5.4 
6.2 
6.4 

8.2 
10.4 
8.4 
6.8 
5.8 

5.0 
5.0 
6.4 
6.3 
17.8 

27.4 
25.3 
20.4 
14.0 
7.4 

6.2 
6.8 
6.5 
6.2 

7.8 

6.7 
5.8 
6.6 
10.7 
13.4 
13.0 

9.7 
6.6 
5.6 
5.0 
4.9 

4.8 
4.6 
4.6 
4.4 
4.3 

4.4 

4.2 
4.0 
3.8 
3.9 

8.0 
10.2 
11.3 
9.9 
7.8 

7.4 
9.4 
12.6 
12.0 
10.8 

7.1 
6.2 
6.2 
5.5 
6.0 

4.6 
4.7 
4.4 
6.2 
7.0 

6.8 
7.4 
7.4 
6.0 
4.8 

4.4 
4.2 
4.2 
3.9 
3.6 

4.0 
3.8 
3.6 
3.6 
3.4 

8.3 
8.4 
8.4 
3.4 
3.2 

3.1 
3.0 
6.6 
4.8 
8.4 
8.1 

6.7 
6.0 
4.1 
4.9 
6.8 

7.4 
10.2 
7.9 
6.2 
4.4 

3.8 
8.6 
8.3 
7.4 
13.6 

19.6 
19.7 
13.6 
7.0 
6.0 

4.7 
4.1 
3.0 
3.6 
7.6 

10.2 
11.8 
10.8 
7.6 
4.0 

6.0 
4.3 
6.8 
6.2 
6.4 

6.8 
6.2 
6.0 
6.9 
9.4 

7.6 
12.0 
15.0 
13.8 
10.8 

7.1 
6.0 
6.8 
8.0 
7.4 

7,1 
6.6 
6.8 
•6.6 
6.0 

4.4 
3.6 
3.4 
3.4 
8.2 
8.0 

3.4 
8.6 
8.2 
3.1 
3.0 

2.8 
2.8 
3.0 
3.8 
5.4 

8.4 
7.4 
6.1 
3.8 
3.4 

3.2 
3.0 
3.0 
4.0 
4.0 

3.6 
3.2 
2.8 
2.6 
3.4 

3.6 
3.2 
3.0 
2.8 
2,7 
2.5 

2.4 
2.2 
1.0 
1.8 
1.7 

1.8 
2.0 
2.2 
2.3 
2.6 

2.9 
2.7 
2.6 
3.4 
7.0 

6.4 
5.8 
6.4 
4.2 
3.1 

2.6 
2.7 
4.1 
11.3 
11.0 

7.6 
3.6 
4.3 
5.6 
3.4 

3.0 
2.8 
2.3 
2.4 
6.4 

6.2 
.4.6 
3.7 
3.3 
3.0 

X4 
1.8 
1.6 
1.8 
2.1 

2.4 
2.6 
8.8 
4.2 
4.7 

4.7 
4.2 
4.0 
3.6 
8.2 

2.0 
2.7 
2.5 
.2.3 
2.2 
2.6 

6.4 
8.6 
3.0 
2.8 

2.8 

8.0 

4.0 

8 

8.i 

2.8 

2.6 
2.8 
8.6 
8.6 
3.2 

3.1 
8.0 
2.0 
2.8 
2.6 

2.0 
2.6 
2.7 
2.6 
2.6 

2.4 
2.6 
4.6 
4.4 
2.8 

2.6 

2 

2.6 

3 

2.4 

4 

2.7 

5 

3.0 

6 

2.7 

7 

2.8 

8 

2.6 

9 

2.8 

10 

2.5 

11 

8.0 

12 

8.0 

13 

2.8 

14 

2.7 

15 

2.6 

16 

2.6 

17 

18 

2.6 
2.6 

19 

2.8 

20 

2.6 

21 

2.6 

23 

2.6 

23 

2.8 

24 

4.4 

25 

5.3 

20 

4.0 

27 K... 

28 

3.6 
3.4 

29 

3.4 

30 

3.4 

31 

8.4 

Daily  discharge,  in  second-feet,  of  Oconee  River  near  Greensboro,  Ga.,for  1912, 


Date. 


Jan. 


Feb, 


Uar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Deo. 


1. 
2. 
3. 
4. 

5. 

6. 
7. 
8. 
9. 
10. 

11. 
12, 
13 
14. 
15 


2,220 
2,180 
2,120 
2,180 
1,460 

1,540 
1,320 
1,540 
2,770 
2,440 

1,820 
1,640 
1,540 
1,640 
1,410 


4,350 
2,040 
2,020 
1,460 
1,360 

1,280 
1,100 
1,110 
1,030 
960 

1,070 
1,160 
1,110 
2,650 
4,610 


2,770 
1,920 
3,020 
2,440 
2,550 

3,690 
6,000 
3,710 
2,770 
2,220 

1,830 
2,280 
2,020 
1,980 
110,600 


4,540 
2,660 
2,120 
1,820 
1,780 

1,720 
1,640 
1,640 
1,640 
1,600 

1,640 

1,460 
1,360 
1,280 
1,320 


1,640 
1,680 
1,640 
1,920 


2,770 
8,110 
8,110 
3,330 
1,720 

1,540 
1,460 
1,460 
1,320 
1,190 


2,180 
1,820 
1,410 
1,780 
2,770 

3,110 
4,870 
3,410 
2,440 
1,640 

1,280 
1,190 
1,070 
3,110 
7,200 


1,820 
1,500 
2,220 
1,920 
2,020 

3,220 
1,920 
1,820 
2,280 
4,360 

3,230 
6,110 
8,330 
7,430 
6,270 


1,110 

1,190 

1,030 

995 

960 


890 

960 

1,280 

2,020 

3,710 
3,110 
2,380 
1,280 
1,110 


760 
680 
682 
650 
520 

550 
614 
680 
716 
820 

925 

855 

820 

1,110 

2,880 


960 
890 
715 
760 
3,020 

1,920 
1,690 
1,230 
1,070 
960 

750 
550 
490 
550 
647 


2,020 

1,100 

960 

890 

890 

960 
1,780 
1,280 
1,110 

890 

820 

890 

1,150 

1,150 

1,030 


820 
820 
760 
856 
960 

855 
800 
820 
716 
786 


960 
890 
855 

820 


Digitized  by  VjOOQ IC 
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Daily  ducharge,  in  iecond-feet,  of  Oconee  River  near  Oreen»horo,  Ga.,  for  19 li — Oontd. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept 


Oct 


Nov. 


Dee. 


16.. 
17.. 
18.. 
19.. 

ao.. 

21.. 
22.. 
23.. 
24.. 
26.. 

26.. 

27.. 


80. 
31. 


i,igo 

1,110 
1,190 
1,280 
1,360 

1,280 
1,230 
1,190 
1,030 
1,030 

1,030 
960 
1,280 
2,660 
4,8fiO 
4,480 


6,390 
6,760 
8,770 
2,820 
8,960 

4,870 
5,550 
4,090 
4,350 
5,000 

4,740 
5,760 
5,620 
3,350 


18,600 
16,700 
12,600 
7,580 
3,110 

2,440 
2,220 
2,080 
2,440 
3,350 

2,720 
2,220 
2,120 
5,200 
7,130 
6,830 


3,890 
4,870 
5,620 
4,680 
8,350 

3,110 
4,350 

6,460 
6,110 
5,270 

2,040 
1,020 
1,920 
2,060 
1,820 


1,360 
1,280 
1,190 
1,190 
1,110 

1,070 
1,110 
1,110 
1,110 
1,080 

096 
960 
2,060 
1,720 
3,710 
8,530 


11,900 
12,000 
7,280 
2,880 
1,820 

1,680 
1,410 
1,320 
1,190 
8,230 

4,870 
5,970 
5,270 
8,230 
1,780 


2,040 
2,330 
2,770 
8,470 
8,110 

2,940 
2,660 
2,220 
2,080 
1,820 

1,540 
1,190 
1,110 
1,110 
1,030 
960 


1,030 

960 

960 

1,360 

1,360 

1,190 

1,OSO 

890 

820 

1,110 

1,150 

1,030 

960 

890 

855 
785 


2,550 
2,220 
2,020 
1,460 
905 

820 
855 

1,410 
5,620 
5,410 

3,230 
1,190 
1,500 
2,120 
1,110 


750 

820 

1,280 

1,460 

1,680 

1,680 
1,460 
1,360 
1,190 
1,080 


855 

785 
715 
680 
820 


905 
960 
925 
890 
820 

925 
820 
855 

820 


750 

820 

1,590 

1,540 


820 
820 
880 
820 

820 

820 

890 

1.540 

1,920 

1,3«0 
1,190 
1,110 
1,110 
1,110 
1,110 


NoTB.-<Dally  discharge  computed  from  a  rating  curve  fEiirly  well  defined  below  6,000aeooind-feet.    Above 
6,000  seoond-feet  the  discharges,  as  shown  above,  are  probably  too  low. 

Monthly  dMuxrge  ofOoofnu  River  near  Qreenshoro,  Oa.,for  2912. 


Month. 


DJscfaaige  In  seoond-feet 


'>fnT<^nm_   Minimum,      '^'w*. 


Aocu- 
ncy. 


January , 

February 

March. 

^•••••.:::: 

June 

July 

August 

September..... 

October , 

November 

December 

The  year, 


4,480 
6,390 
18,600 
6,460 

3,  no 

12,000 
8,330 

8,  no 

5,620 
2,020 
2,020 
1,920 


960 

960 

1,820 

1,280 

960 

1,070 

960 

785 

520 

490 

750 

715 


1,750 
8,250 
4,680 
2,880 
1,750 
8,500 
2,770 
1,270 
1,S20 
1,050 
1,050 
965 


18,600 


490 


2,200 


OCONEE   BIYEB  AT   FRALETS   FERRY,    NEAR   MELLEDGEYnXE,  GA. 

Location. — ^At  Fraleys  Ferry,  6  miles  above  MilledgeviUe,  €ra.,  and  about  4  xnileB 
below  the  mouth  of  Little  River. 

Records  available.— May  23, 1906,  to  December  31, 1908;  October  6, 1909,  to  Decem- 
ber 31,  1912. 

Drainage  area. — 2,840  square  miles. 

Gage. — Sloping  section  of  timber,  bolted  to  solid  rock  on  left  bank  above  the  ferry 
landing;  datum  unchanged. 

Channel. — Sandy  and  shifting  at  measuring  section;  rock  control  below. 

Discharge  measurements. — ^Made  from  ferry  boat.  No  dischaige  measurements 
were  made  at  this  station  during  1912. 

Artificial  control. — None  below  vicinity  of  Athens,  Ga.,  where  storage  may  cause  low 
daily  dischaige  at  this  station  at  times. 

Accuracy. — Records  for  previous  years  excellent,  except  for  high  stages  which  can 
not  be  measured.    Estimates  for  1912  are  based  on  1911  rating. 
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Dailjf  gage  height,  in  feet,  ofOo(ynee  River  near  MiUedgemlle,  Oa.,  for  1912. 
[H.  A.  Taylor,  obflerw.] 


IHy. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept 

Oot 

Not. 

Deo. 

1 

10.3 
&0 
7.6 
7.6 
7.2 

7.0 
6.8 
7.4 
10.6 
&7 

7.7 
7.4 
7.3 
7.2 
6.8 

6.8 
6.6 
6.5 
6.8 
7.0 

6.8 
6.7 
6.4 
6.4 
6.4 

6.8 
6.2 
6.1 
&3 
06.8 
«8.2 

lao 

7.9 
7.4 
6.8 
6.6 

6.5 
&4 
6.4 
6.4 
6.4 

6w4 
6.4 
6.4 
6.4 

aias 

10.8 

10.8 

09.0 

8.2 

7.6 

&1 

8.6 

12.0 

12.0 

-12.0 

0II.O 

olO.O 

aft.0 

8.4 

7.7 
7.2 
7.1 
7.6 
7.8 

»12.6 

10.7 

9.2 

8.3 

7.8 

7.4 
8.2 
8.0 
7.6 
9.0 

b22.4 

21.6 

18.8 

14.6 

9.7 

ai 

7.8 
7.6 
8.0 
8.8 

8.4 
7.8 
7.4 
9.4 
10.7 

ia2 

9.2 
8.0 
7.6 
7.2 
7.0 

6.9 
6.9 
6.8 
6.8 
6.7 

6.7 
6.7 
6.6 
6.7 
14.3 

14.3 
14.9 
13.8 
11.4 
8.7 

9.7 

lai 

1Z3 
10.6 
9.0 

&2 
7.4 
7.8 
7.2 
7.1 

7.0 
6.8 
6.8 
7.6 
8.4 

10.1 
9.7 
9.6 
8.4 
7.6 

7.0 
6.8 
6.8 
6.6 
6.6 

6.4 
6.7 
6.4 
6.3 
6.3 

6.2 
6.2 
6.2 
6.1 
6.1 

6.0 
6.0 
6.3 
7.0 
8.1 
&1 

7.4 

6.8 
6.6 
8.6 
8.6 

8.6 
17.2 
14.0 
9.4 
7.6 

7.0 
6.8 
6.6 
7,0 
8.8 

alO.6 
13.2 
12.6 
9.0 
7.0 

6.8 
6.6 
6.4 

6.4 
8.6 

9.6 
8.6 
9.2 
8.2 
7.2 

6.8 
7.1 
7.8 
7.8 
7.4 

8.2 
8.7 
7.6 
6.8 
7.4 

7.6 
11.4 
10.6 
11.1 

9.2 

7.4 
7.2 
7.6 
7.6 
7.5 

7.1 
6.8 
7.2 
6.6 
6.6 

6.2 
6.0 
6.0 
6.9 
6.9 
6.8 

6.8 
6.0 
6.0 
6.0 
6.0 

5.9 
5.9 
6.1 
6.4 

7.4 

8.4 
7.6 
6.7 
6w3 
&0 

6.2 
7.4 
6.2 
6.6 
6.3 

6.2 
5.9 
6.4 
5.8 
6.8 

6.1 
6.0 
6.0 
5.8 
5.6 
6.6 

5.6 

5.5 

6.46 

6.4 

5.4 

6.5 
5.6 
5.5 
6.4 
6.46 

6.8 
6.2 
6.0 
5.9 
6.4 

7.0 
6.4 
6.0 
5.8 
6.6 

5.6 

5.45 

7.2 

9.8 

9.0 

7.8 
6.6 
6.4 
6.2 
6.1 

6.0 
5.9 
5.8 
5.8 
7.0 

7.0 
6.7 
6.4 
6.0 
5.8 

6.8 
6.8 
5.8 
5.8 
6.8 

tLl 
6.8 
6.0 
&4 

7.4 
7.3 
6.4 
6.0 
6.8 

5.8 
6.8 
5.8 
6.8 
5.7 
6.0 

5.6 
5.7 

6.8 
6.8 
6.8 

6.8 
9.0 
8.6 
7,0 
6.3 

6.0 
6.0 
6.0 
6.0 
5.9 

5.9 
6.8 
6.8 
5.8 
6.7 

5.8 
6.8 
6.8 
5.8 
5.8 

5.7 
5.8 
6.8 
6.8 
6.0 

6.0 

2 

6.9 

8 

5.8 

4 

5.8 

5 

5.8 

6 

6.8 

7 

5.8 

8 

6.0 

9 

6.0 

10 

5.9 

11 

6.8 

12 

6.8 

13 

5.8 

14 

5.8 

15 

5.8 

16 

ft.8 

17 

5.8 

18 

&8 

19 

6uO 

20 

6.9 

21 

6.8 

22 

6.8 

23 :.... 

24 

6.0 
&4 

25 

7.7 

26 

6.9 

27 

7.0 

28 

6.8 

20 

6.5 

30 ;.. 

6.3 

31 

6.4 

a  Oage  height  estimated. 


b  Maximum  gage  height  for  the  day. 


Daily  diseharge,  in  second-feet,  of  Oconee  River  at  Fraleys  Ferry,  near  Milledgeville,  Ga., 

for  191t. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept 


Oct 


Nov. 


Dec 


1. 
2. 
3. 
4. 

5. 
6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


10,400 
5,650 
4,880 
4,880 
4,130 

8,770 
8,420 
4,500 
11,100 
7,060 

6,070 
4,500 
4,310 
4,130 
8,420 

3,420 
3,080 
2,920 
8,420 
8,770 

8,420 
8,250 
2,760 
2,760 
2,760 

2,600 
2,450 
2,300 
2,600 
8,^0 
6,050 


9,780 
5,450 
4,600 
8,420 
8,080 

2,920 
2,760 
2,760 
2,760 
2,760 

2,760 
2,760 
2,780 
2,760 
11,600 

11,600 
11,600 
7,660 
6,060 
4,880 

5,860 
6,860 
14,600 
14,500 
14,600 

12,000 
0,780 
7,660 
6,460 


5,070 
4,130 
8,950 
4,880 
5,260 

14,000 
11,300 
8,070 
6,250 
5,260 

4,600 
6,060 
5,660 
4,880 
7,650 

38,500 

41,300 

1?'!S5 
a,  700 

9,120 

5,860 
6,260 
4,880 
6,650 
7,260 

6,460 
6,260 
4,600 
8,490 
11,300 
10,200 


8,070 
5,650 
4,690 
4,130 
3,770 

8,690 
8,500 
3,420 
8,420 
8,250 

3,260 
3,260 
8,080 
3,250 
20,800 

20,800 
22,500 
19,400 
13,000 
7,060 

9,120 
10,000 
15,300 
11,100 

7,650 

6,050 
4,500 
4,310 
4,130 
3,950 


3,770 
3,420 
3,420 
4,880 
6,460 

10,000 
9,120 
8,700 
6,450 
4,600 

8,770 
8,420 
8,420 
3,080 
2,920 

2,760 
3,250 
2,760 
2,600 
8,600 

2,450 
2,450 
2,450 
2,300 
2,300 

2,150 
2,150 
2,600 
3,770 
5,850 
5,850 


4,600 
3,420 
3,080 
6,850 
6,860 

6,660 
29,000 
20,000 
"^8,490 

4,880 

8,770 
3,420 
3,080 
3,770 
7,250 

10,900 
17,800 
16,100 
7,650 
3,770 

8,420 

8,080 
2,760 
2,760 
6,850 

8,910 
6,850 
8,070 
6,060 
4,130 


3,420 
8,950 
5,260 
5,260 
4,500 

6,060 
7,050 
4,880 
3,420 
4,500 

4,880 
13,000 
11,100 
12,300 

8,070 

4,500 
4,130 

4,880 
4,880 
4,600 

3,950 
3,420 
4,130 
3,080 
3,080 

2,460 
2,150 
2,150 
2,010 
2,010 
1,870 


1,870 
2,150 
2,150 
2,150 
2,160 

2,010 
2,010 
2,300 
2,760 
4,500 

6,460 
4,880 
3,250 
2,600 
2,150 

2,450 
4,500 
2,450 
3,080 
2,600 

2,450 

2.010 
2,760 
1,870 
1,870 

2,300 
2,150 
2,150 
1,870 
1,610 
1,610 


1,610 
1,490 
1,440 
1,380 
1,380 

1,460 
1,490 
1,490 
1,380 
1,440 

1,870 
2,450 
2,150 
2,010 
2,760 

3,770 
2.760 
2,150 
1.870 
1,610 

1,490 
1,440 
4,130 
9,340 
7,650 

5,260 
3,080 
2,760 
2,450 
2,300 


2,150 
2,010 
1,870 
1,870 
3,770 

3,770 
3,250 
2,760 
990 
1,870 

1,870 
1,870 
1,870 
1,870 
1,870 

2,450 
2,300 
1,870 
2,150 
2,760 

4,500 
4,310 
2,760 
2,150 
1,870 

1,870 
1,870 
1,870 
1,870 
1,740 
1,610 


1,610 
1,740 
1,870 
1,870 
1,870 

1,870 
7,650 
6,850 
3,770 
2,600 

2,150 
2,150 
2,150 
2,150 
2,010 

2,010 
1,870 
1,870 
1,870 
1,740 

1,870 
1,870 
1,870 
1,870 
1,870 

1,740 
1,870 
1,870 
1,870 
2,150 


2,150 
2,010 
1,870 
1,870 
1,870 

1,870 
1,870 
2,150 
2,150 
2,010 

1,870 
1,870 
1,870 
1,870 
1,870 

1,870 
1,870 
1,870 
2,150 
2,010 
1,870 
1,870 
2,150 
6,450 
6,070 
3,600 
3,770 
3,420 
2,920 
2,000 
2,760 


NoiB.^Daily  dteshaige  compated  from  a  rating  curve  well  defined  below  5,600  seoondrlBet 
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44  SUBFACB  WATEE  SUPPLY,  ldl2,  PAET  n. 

Monthly  dUcharge  of  Oconee  River  at  Fraleys  Ferry  j  near  MilledgemUef  Ga.ffor  191£, 


Month. 


DJscliaige  In  aeoond-feet. 


liftzlniiun. 


Minimum,  i    Mean. 

I 


January 

February 

March 

^:::::::::: 

June 

July 

August 

September 

October 

November 

December 

The  year 


11,100 

14,600 

41,900 

22,500 

10,000 

29,000 

13,000 

6,450 

9,340 

4,500 

7,650 

6,450 


41,300 


2,300 
2,760 
8,950 
8,060 
2,150 
2,760 
1,870 
1,610 
1,380 
990 
1,610 
1,870 


990 


4,200 
6,7S0 
10,200 
7,870 
4,060 
7,470 
4,870 
2,620 
2,600 
2,310 
2,3li0 
2,430 


4,800 


OCONEE    BIYEB    AT    DUBLIN,  OA. 

Location. — ^At  the  Wrightsville  &  Tennille  Railroad  bridge  at  Dublin,  Ga. 
BecordB  available.— February  11,  1898.  to  December  31,  1912;  fragmentary  recorde 

prior  to  1898. 
Drainage  area. — 4,180  square  miles. 
Gage. — ^Vertical  timber  attached  to  the  downstream  side  of  the  central  or  tum-epan 

pier  of  the  railroad  bridge;  also  a  short  sloping  section  bolted  to  rock  just  above 

the  bridge  on  the  right  bank.    The  datum  has  not  been  changed. 
Channel. — ^Rocky  and  nearly  permanent  at  the  wagon  bridge,  but  shifting  of  the 

bottom  in  the  channel  below  causes  slight  changes  in  the  discharge  rating.    At  a 

stage  of  about  20  feet  the  left  bank  overflows  for  1,100  feet  through  an  iron  frame 

trestle  approach  to  the  bridge.    This  ground  is  thickly  covered  with  brushy 

growth,  which  probably  retards  the  flow  of  water  over  the  overflow  section.    The 

right  bank  does  not  overflow. 
Discharge  measurements. — ^Made  from  the  downstream  side  of  the  wagon  bridge, 

500  feet  above  the  railroad  bridge. 
Artiiicial  control. — ^The  only  power  plant  of  consequence  is  near  Athens,  Ga.,  and 

is  so  far  above  the  station  that  its  operation  probably  does  not  affect  the  accuracy 

of  observations  at  Dublin. 
Accuracy. — Lack  of  data  covering  changes  in  channel  makes  results  at  this  station 

uncertain  prior  to  1910.    A  good  degree  of  accuracy  may  be  obtained  by  making 

frequent  discharge  measorements. 
Cooperation. — Since  1898  the  gage  heights  have  been  furnished  by  the  United  States 

Weather  Bureau. 

The  following  discharge  measurement  was  made  by  W.  £.  Hall: 
April  24,  1912,  gage  height,  19.98  feet;  dischai^ge,  32,300  second-feet. 
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ALTAMAHA  BIVEB  BASIN. 
Daily  gage  height,  in  feet,  of  Oconee  River  at  Dublin,  Ga.,for  191f, 


45 


Day. 


Jan.     Feb.     Mar.     Apr.     May.    June.    Jtdy.     Aag.    Sept     OoL     Nov.    Dec. 


1 
2 
3 
4 
5 

6, 
7 
8. 
9. 
10. 

11. 
12, 
13. 
14. 
15. 

16. 
17. 
18. 
10. 
20. 

21. 
22. 
23. 
24. 

25. 

26. 
27. 
28. 
29. 
30, 
31. 


10.8 
8.9 
8.7 
6.4 
9.6 

10.4 
8.9 
7.4 
12.9 
11.1 

8.9 
12.5 
13.1 
11.1 
10.9 

9.4 
7.8 
7.4 
6.8 
4.7 

5.1 
4.8 
4.8 
3.6 
8.4 

3.9 
3.3 
3.9 
3.6 

3.8 
6.2 


9.6 
9.8 
9.9 
9.6 
8.7 

7.8 
8.3 
8.8 
8.5 
8.5 

8.7 
8.2 
8.1 
8.0 
6.8 

8.5 
9.4 
10.9 
12.3 
18.2 

13.3 
12.4 
11.8 
11.0 
12.2 

18.2 
14.2 
15.4 
15.1 


14.7 
13.7 
12.6 
11.2 
9.9 

10.9 
11.8 
12.6 
15.0 
16.3 

16.7 
13.4 
13.3 
13.3 
U.7 

12.6 
13.1 
30.8 
2S.0 
35.3 

34.5 
32.0 
18.7 
15.6 
12.9 

10.8 
10.0 
10.2 
10.4 
10.1 
9.6 


10.0 
11.0 
13.0 
12.2 
11.3 

8.6 
6.2 
6.6 
6.2 

4.7 

4.8 
6.1 
5.0 
4.9 
4.9 

4.8 
6.1 
9.5 
10.9 
16.0 

18.3 
18.7 
19.4 
30.0 
19.4 

18.9 
17.7 
16.9 
13.8 
11.3 


8.8 
6.9 
6.1 
6.1 
7.1 

7.8 
8.8 
9.9 
10.7 
11.7 

12.3 
11.9 
9.0 
5.9 
6.1 

4.6 
4.4 
4.1 
4.0 
8.6 

8.1 
2.9 
3.7 
2.7 
3.4 

3.3 
1.9 
1.9 
3.7 
2.9 
5.1 


6.8 
7.8 
7.0 
6.1 
4.9 

8.6 
10.0 
13.8 
13.7 
19.0 

19.4 
17.4 
14.4 
9.9 
6.4 

4.9 
7.3 
8.0 
9.3 
11.6 

13.9 
13.7 
10.7 
4.8 
8.6 

4.3 
6.4 
7.6 
8.8 
9.4 


9.7 
8.4 
6.3 
4.9 
6.9 

7.3 
6.4 
6.8 
7.0 
6.8 

6.4 
6.8 
6.9 
7.9 
8.4 

10.4 
11.9 
13.8 
11.9 
9.8 

6.3 
4.8 
8.4 
4.2 
4.7 

3.4 
2.8 
3.3 
1.8 
1.6 
1.2 


1.1 
1.0 
1.8 
3.3 
3.3 

%2 

1.8 
1.7 
1.6 
3.3 

3.4 
5.4 
6.3 
6.3 
3.6 

2.6 
3.8 
3.4 
4.0 
3.3 

3.4 
3.3 
3.3 
3.1 
1.8 

1.7 
2.4 
2.4 
1.9 
1.3 
1.0 


0.8 
.8 
.4 
.2 

-.1 

-.3 

-.4 

.6 

.9 

.8 

.7 
3.0 
8.0 
3.7 
3.0 

3.3 
3.6 
3.3 
3.5 
3.3 

1.1 

.8 

.9 

1.9 

5.8 

6.8 
7.5 
7.8 
5.4 
3.9 


2.6 
1.9 
1.7 
1.4 
1.3 

1.8 
2.8 
3.1 
3.1 
1.6 

1.3 
.9 
.8 
.7 
.5 

1.7 
1.9 
1.9 
1.7 
1.4 

1.3 
2.9 
4.8 
4.0 
8.3 

1.9 
.9 
1.0 
1.3 
1.3 
1.2 


1.3 
1.3 
1.4 
1.8 
1.0 

1.0 
1.9 
6.5 
8.4 
9.5 

10.0 
7.1 
3.9 
2.9 
2.3 

2.6 
1.8 
2.1 
2.0 
1.8 

1.7 
1.7 
1.6 
1.5 
1.4 

1.2 
1.2 
1.3 
1.2 
1.9 


2.4 
2.3 
1.9 
1.8 
1.7 

1.7 
1.9 
2.3 
3.9 
2.8 

3.7 
2.7 
1.8 
1.5 
1.4 

1.1 
.9 
1.6 
1.6 
1.6 

1.8 
1.0 
.7 
3.9 
7.6 

8.4 
8.7 
7.6 
6.6 
4.9 
8.3 


Daily  discharge,  in  second-feet,  of  Oconee  River  at  Dublin,  Oa.,for  1912. 


Day. 


Jan.       Feb.       ICar.       Apr.      May.      Jane.      July.     Aug.     Sept.     Oct.     Nov.    Dec. 


1. 
2. 
3. 
4. 
6. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

36. 
27. 
28. 
29 
30. 
31 


14.300 
11,200 
11,000 
7,840 
13,300 

13,600 
11,300 
9,120 
18,000 
14,800 

11,200 
17,300 
18,400 
14,800 
14,600 

12.000 
9,660 
9,120 
8,340 
6,870 

6,310 
5,980 
5,980 
4,720 
4,520 

6,030 
4,330 
4,030 
4,730 
4,920 
7,600 


13.300 
12,700 
12.800 
12,300 
11,000 

8.860 
4,320 
4,430 
4,630 
4,630 

4,830 
4,330 
4,220 
4,120 
7,130 

10,600 
12,000 
14,500 
16,800 
18,600 

18,800 
17,100 
16,000 
14,600 
16,800 

18,600 
20,500 
22,800 
22,200 


31,400 
19,600 
17,300 
15,000 
13,800 

14,800 
16,000 
17,500 
32,000 
34,400 

23,400 
17,100 
18,600 
16,800 
15,900 

17,500 
18,400 
84,100 
43,400 
43,900 

43,200 
36,700 
30,600 
33,200 
18,000 

14,300 
13,000 
13,300 
13,600 
13,100 
12,300 


13,000 
14,600 
16,400 
16,800 
16,100 

10,600 
7,600 
6,880 
6,420 
6,870 

6,060 
6,310 
6,200 
6,090 
6,090 

5,980 
7,480 
12,200 
14,500 
23,000 

28.500 
29,600 
31,000 
32,300 
31,000 

30,000 
27,500 
33,800 
19,700 
15,100 


10,400 
8,470 
7,480 
7,480 
8,730 

9,660 
11,100 
12,800 
14,100 
15,900 

16,800 
16,200 
11,400 
7,240 
6,310 

6,660 
6,540 
6,220 
6,120 
4,630 

4,330 
4,030 
3,860 
3,850 
8,580 

3,400 
8,140 
3,140 
8,850 
4,030 
6,310 


8.340 
9,660 
8,600 
6,310 
6,000 

10,600 
13,000 
17,800 
19,500 
30,300 

31,000 
26,800 
20,900 
12,800 
6,640 

6,000 
8,900 
0,940 
11,900 
15,700 

19,900 
10,500 
14,100 
6,980 
4,720 

6,330 
7,840 
9,380 
11,100 
12,000 


12,500 
10,500 
7,600 
6,090 
8,470 

8,860 
7,840 
8,340 
8,600 
8,340 

7,840 
8,340 
8,470 
9,800 
10,500 

13,600 
16,200 
17,800 
16,200 
13,700 

7,600 
6,980 
4,530 
5,330 
6,870 

4,530 
3,940 
3,400 
3,060 
2,000 
2,580 


2,500 
2.420 
3,060 
3,400 
3,400 

3,400 
3,060 
2,080 
2,900 
8,400 

4,520 
6.640 
7,600 
7,720 
4,720 

3,760 
3,040 
3,580 
5,120 
4,330 

8,580 
3,400 
3,400 
3,310 
3,060 

2,060 
3,580 
3,580 
3,140 
2.660 
2,420 


2,260 
2,260 
1,060 
1,810 
1,600 

1,530 
1,400 
2,100 
2,340 
2,280 

2,180 
3,220 
4,120 
4,820 
4,120 

3,400 
4,620 
4,320 
3,670 
3,400 

2,500 
2,260 
2,340 
3,140 
7,120 

8,340 
0,250 
0,660 
6,640 
5,020 


3,760 
3,140 
2.980 
2,740 
2,580 

3,060 
3,940 
4,220 
3,310 
2,900 

2,580 
2,340 
2,260 
2,180 
2,020 

2,980 
3,140 
3,140 
2,980 
2,740 

2,580 
4,030 
5,980 
5,120 
4,320 

3,140 
2,340 
2,420 
2,580 
2,660 
2,580 


2,680 
2,660 
2,740 
2,660 
2,420 

2,420 
3,140 
7,960 
10,500 
12,200 

18.000 
8,730 
5,020 
4.030 
3,490 

3,670 
3,060 
3,310 
3,220 
3,060 

2,980 
2,980 
2,900 
2,820 
2,740 

2,580 
2,580 
2,580 
2,580 
3.140 


3,680 
3,f90 
3,140 
3,000 
2,980 

2,960 
3,140 
3.490 
4,030 
3,940 

3,850 
3.850 
3,060 
2,820 
2,740 

2.600 
2,340 
2.900 
2.000 
2,820 

2,660 
2,420 
2,180 
5,020 
0,380 

10,600 
11,000 
0,380 
6,880 
6.000 
4.320 


Note.— DaUy  discharge  oompated  from  a  rating  curve  fairly  well  defined  between  1,800  and  32,300  sec- 
ond-f»et. 
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SUBPACB  WATEB  SUPPLY,  1912,  PABT  n. 
Monthly  discharge  of  Oconee  River  at  Dublin,  Ga.,for  191t. 


M<mth. 


Diacharge  in  aecond-feet. 

Maximum. 

MiniTnnin, 

Mean. 

i5'JS2 

4,030 

9,760 

22,800 

4,120 

12,200 

43,000 

12,300 

21,300 

32,900 

6,870 

16,800 

16,800 

8,140 

7,640 

31,000 

4,720 

13,000 

^Z'SS 

2,680 

8,330 

7,720 

2,420 

3,700 

9,660 

1,400 

8,790 

6,980 

2,020 

3,120 

18,000 

2,420 

4,280 

11,000 

2,180 

4,300 

43,900 

1,400 

8,910 

Accu- 
racy. 


January 

February 

March 

April 

iSy 

June 

July 

August 

September 

October 

November 

December 

The  year 


EASTERN    GTJIiF   OF    MEXICO    DRAINAGE   BASINS. 

APALAGHICOIiA  BIVBB  BASIN. 
CHATTAHOOCHEE    BIYEB    NEAB    NOBCROSS,  OA. 

Location. — ^At  Medlock's  bridge,  4^  miles  north  of  Norcross,  Ga.,  1^  miles  above  the 
mouth  of  John  Creek,  and  about  5  miles  above  Suwanee  Creek. 

Records  available.— January  9,  1903,  to  December  31,  1912. 

Drainage  area. — 1,170  square  miles. 

Gage. — Standard  chain  gage  on  the  toll  bridge.  The  original  gage  was  a  vertical  staff 
attached  to  an  oak  tree  on  the  right  bank,  about  100  feet  above  the  bridge.  A  chain 
gage,  established  March  14,  1903,  was  read  in  connection  with  the  vertical  gage 
until  June  28,  1905,  when  the  present  gage  was  installed.  The  datum  of  the  ver- 
1»cal  staff  gage  originally  iised  and  that  of  the  present  chain  gage  has  not  been 
changed. 

Channel. — ^The  right  bank  is  high  and  overflows  only  slightly;  the  left  bank  will  over- 
flow for  about  800  feet  at  a  gage  height  of  16  to  18  feet.  The  bed  of  the  stream  is 
sandy  and  changeable,  necessitating  frequent  discharge  measurements  and  occa- 
sional changes  in  the  rating. 

Diacharge  measurenientB. — ^Made  from  the  downstream  side  of  the  bridge. 

Artificial  control. — Dams  near  Gainesville,  Ga.,  and  on  Chestatee  River  interfere 
with  the  natural  flow.  It  is  thought  that  the  two  readings  a  day  give  a  good  daily 
mean  gage  height. 

Accuracy. — Except  for  possible  error  in  mean  gage  heights  due  to  artificial  control, 
the  results  at  this  station  are  considered  excellent. 

Cooperation. — Since  May  1, 1910,  the  gage  heights  have  been  furnished  by  the  United 
States  Weather  Bureau. 

The  following  discharge  measurement  was  made  by  W.  E.  Hall: 
June  14,  1912,  gage  height,  8.27  feet;  discharge,  7,580  second-feet. 
Several  measurements  made  early  in  1913  were  used  in  determining  the  discharge 
rating  for  1912. 
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Daily  gage  height,  in  feet,  of  Chattahoochee  River  near  Norcroes,  Ga.,for  1912. 
[W.  O.  Medlook,  olMoryer.] 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Deo. 


7.6 
5.0 
4.3 
4.2 
3.7 

3.4 
3.3 
3.4 
3.7 

4.0 

3.6 
3.5 
3.4 
3.2 
3.1 

3.1 
8.0 
3.0 
3.2 
8.4 

3.1 
3.0 
8.0 
2.9 
2.8 

2.8 
2.8 
2.7 
0.2 

11.7 
7.4 


5.0 
4.2 
8.8 
3.6 
3.5 

3.4 
3.3 
3.2 
3.2 
3.2 

3.1 
3.1 
3.1 
3.2 

5.7 

9.2 
5.6 
4.6 
4.5 
4.1 

6.4 
8.4 
5.4 
5.2 
6.4 

10.0 
9.4 
6.8 
5.4 


4.8 
4.4 

4.2 
4.8 
4.7 

7.0 
6.0 
5.0 
4.6 
4.3 

4.2 
4.2 
4.3 
4.1 

14.5 

18.6 
10.2 

2:1 

5.3 

5.2 
5.0 

4.8 
6.9 
7.9 

5.8 
5.2 
5.2 
11.4 
12.0 
7.1 


6.2 
5.8 
5.6 
5.2 
4.9 

4.8 
4.7 
4.7 
4.6 
4.3 

4.4 
4.4 

4.3 
4.3 
4.3 

8.2 
6.9 
5.9 
5.0 
4.7 

5.0 

&4 
11.0 
6.2 
5.1 

4.9 
4.9 
6.0 
5.2 
6.2 


5.7 
5.0 
4.7 
4.7 

4.8 

4.4 

5.0 
4.8 
4.3 
4.2 

4.2 
4.2 
3.9 
3.9 
3.8 

3.8 
4.0 
3.8 
3.5 
3.6 

3.6 
3.6 
3.4 
3.4 
8.4 

3.3 
3.3 
5.0 
5.6 
6.9 
4.5 


3.9 
3.7 
3.7 
4.7 
3.9 

4.1 
4.7 
4.2 
3.8 
3.5 

3.4 
3.3 
3.1 
12.5 
9.2 

7.6 
5.0 
4.2 
3.9 
3.6 

3.4 
3.4 
3.2 
3.6 
8.0 

7.6 
5.6 
4.2 
4.0 
3.8 


3.8 
3.6 
4.1 
4.0 
4.6 

5.8 
5.0 
4.1 
4.2 
6.2 

8.0 
5.5 
4.6 
4.2 
4.4 

3.9 
4.2 
5.4 
4.5 
5.2 

4.4 

4.2 
3.8 
3.6 
3.8 

3.4 
3.2 
3.2 
3.0 
3.0 
3.0 


3.3 
3.0 
2.9 
3.5 
3.4 

3.0 
2.9 
3.0 
6.0 
5.4 

3.9 
3.4 
3.1 
3.0 
2.9 

3.0 
3.2 
2.9 
3.0 
2.9 

2.8 
2.7 
2.8 
2.9 
2.7 

3.6 
3.0 
2.6 
2.6 
2.5 
2.5 


2.4 
2.4 
2;  4 
2.4 
2.4 

2.4 
2.4 
2.3 

2.5 
2.4 

2.5 
2.4 
2.5 
2.5 
3.1 

3.8 
2.9 
2.4 
2.5 
2.4 

2.3 
2.3 
4.6 
6.1 
3.5 

3.0 
3.2 
3.3 
3.4 
2.9 


2.8 
2.6 
2.6 
4.8 
5.4 

3.3 
2.9 
2.8 
2.6 
2.6 

2.5 
2.5 
2.5 
2.5 
2.5 

2.6 
2.5 
2.4 
3.8 
7.6 

4.2 
8.4 
3.1 
2.9 

2,7 

2.7 
2.6 
2.6 
2.6 
2.6 
2.6 


2.6 
2.8 
2.8 
2.6 
2.6 

2.6 
2.8 
3.2 
3.0 
2.7 

2.6 
2.7 
2.6 
3.1 
2.6 

2.6 
2.5 
2.5 
2.6 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 

2.4 
2.4 
2.4 
2.4 
2.4 


2.4 
2.3 
2.6 
2.7 
2.7 

8.0 
3.4 
2.9 
2.7 
2.7 

2.6 
2.6 
2.6 
2.5 
2.5 

2.8 
2.6 
2.5 
2.5 
2.5 

2.5 
2.4 
2.4 
3.2 
3.3 

2.9 
2.7 
2.7 
2.6 
2.6 
2.9 


Daily  diecharge,  in  seeond-feet,  of  ChaJUahoochee  River  near  Norcross,  Oa.,for  1912. 


Day. 


Jan.     Feb.     Mar.     Apr.     May.    June.    July.    Aug.    Sept.     Oct.     Nov.    Deo. 


7,090 

3,750 

3,760 

2,900 

3,000 

2,520 

2,900 

2,640 
2,260 

2,430 

2I07O 

2,160 

2,070 

2,160 

1,980 

3,430 

1,980 

2,700 

1,980 

2,340 

1,890 

2,250 

1,800 

2,ieo 

1,890 

1,980 

1,080 

1,880 

4,590 

1,890 

9,400 

1,800 

4,470 

1,800 

3,310 

1,980 

3,200 

2,160 

2,800 

1,800 

5,470 

1,800 

8,210 

1,800 

4,230 

1,720 

3,900 

1,640 

5,470 

1,640 

10,600 

1,640 

9,700 

1,560 

5,990 

5,210 

4,230 

13,200 

6,810 

3,530 
3,100 
2,900 
3,530 
3,420 

6,250 
4,950 
3,750 
3,310 
3,000 

2,900 
2,000 
3,000 
2,800 
17,800 

25,100 
10,900 
5,600 
4,710 
4,110 

3,090 
3,750 
3,530 
6,120 
7,510 

4,710 
3,990 
3,990 
12,700 
15,100 
6,390 


5,210 
4,710 
4,470 
3,090 
3,640 

3,530 
3,420 
3,420 
3,310 
3,000 

3,100 
3,100 
3,000 
3,000 
3,000 

7,930 
6,120 
4,830 
3,750 
3,420 

3,750 
8,210 
12,100 
5,210 
3,870 

3,640 
3,640 
4,050 
3,900 
5,210 


4,590 
3,750 
3,420 
3,420 
3,530 

3,100 
3,750 
3,530 
8,000 
2,900 

2,900 
2,900 
2,610 
2,610 
2,520 

2,520 
2,700 
2,520 
2,250 
2,340 

2,340 
2,340 
2,160 
2,160 
2,160 

2,070 
2,070 
3,750 
4,470 
6,120 
3,200 


2,610 
2,430 
2,430 
3,420 
2,610 

2,800 
3,420 
2,900 
2,520 
2,250 

2,160 
2,070 
1,890 
14,500 
9,400 

7,090 
3,750 
2,900 
2,610 
2,340 

2,160 
2,160 
1,960 
2,340 
7,650 

7,090 
4,470 
2,900 
2,700 
2,520 


2,520 
2,340 
2,800 
2,700 
3,310 

4,710 
3,750 
2,800 
2,900 
5,210 

7,660 
4,350 
3,310 
2,900 
3,100 

2,610 
2,900 
4,230 
3,200 
8,990 

3,100 
2,900 
2,520 
2,340 
2,520 

2,160 
1,980 
1,080 
1,800 
1,800 
1,800 


2,070 
1,800 
1,720 
2,250 
2,160 

1,800 
1,720 
1,800 
4,950 
4,230 

2,610 
2,160 
1,890 
1,800 
1,720 

1,800 
1,980 
1,720 
1,800 
1,720 

1,640 
1,560 
1,640 
1,720 
1,560 

2,340 
1,800 
1,480 
1,480 
1,400 
1,400 


1,640 
1,480 
1,480 
3,530 
4,230 

2,070 
1,720 
1,640 
1,480 
1,480 

1,400 
1,400 
1,400 
1,400 
1,400 

1,480 
1,400 
1,320 
2,520 
7,090 

2,900 
2,160 
1,890 
1,720 
1,560 

1,560 
1,480 
1,480 
1,480 
1,480 
1,480 


1,480 
1,640 
1640 
1,480 
1,480 

1,480 
1,640 
1,960 
1,800 
1,560 

1,480 
1,560 
1,480 
1,890 
1,480 

1,480 
1,400 
1,400 
1,480 
1,320 

1,320 
1,320 
1,320 
1,320 
1,320 

1,320 
1,320 
1,320 
1,320 
1,320 


320 
240 
480 
660 
560 

800 

160 
720 
660 
560 

480 
480 
480 
400 
400 

240 
400 
400 
400 
400 

400 
320 
320 
980 
2,070 

720 
560 
560 
480 
480 
720 


Note.— Daily  discbarKo  computed  ftom  a  rating  curve  well  defined  below  8/)00  seoond-faet  and  fairly 
weU  defined  bebw  15,000  seoond-feet. 
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Monthly  dMiarge  of  Chattahoochee  River  near  Norcrou,  Ga.,for  1912. 
^  [Drainage  area,  1,170  square  milea.] 


Month. 


Dlacbarge  in  seoond-feet. 


liazimum.  Minimum,      ifwm 


Aoco- 
racy. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


13,900 
10,600 
25,100 
12,100 
6,120 
14,500 
7,050 
4,950 
5,080 
7,090 
1,080 
3,160 


1,560 
1,890 
2,800 
3,000 
2,070 
1,890 
1,800 
1,400 
1,240 
1,320 
1,320 
1,240 


25,100 


1,240 


2,900 
4,040 
6,110 
4,480 
3,030 
3,740 
3,100 
1,990 
1,730 
1,960 
1,480 
1,540 


3,000 


A. 
A. 
B. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 


CHATTAHOOCHEE    BIYEB    AT    WEST    POINT,  GA. 

Iiocation. — ^At  the  Montgomery  Street  Bridge,  West  Point,  Ga.,  until  October  21, 
1912;  after  that  date  at  a  point  about  a  mile  upstream,  just  below  the  mouth  of 
Oseligee  Creek,  about  300  feet  east  of  the  West  Point  waterworks  pumping  plant, 
and  about  4  miles  above  Long  Cane  Creek. 

Becorda  available.— July  30,  1896,  to  December  31,  1912. 

Drainage  curea. — 3,300  square  miles. 

Oage. — ^The  new  staff  gage  is  at  a  different  datum  from  the  chain  gage  fonnerly  used 
and  is  in  two  sections;  the  lower  section,  reading  from  0  to  6  feet,  is  near  the  rig^t 
bank;  the  upper  section,  reading  from  6  to  25  feet,  is  fastened  to  a  tree  on  the 
left  bank. 

Channel. — Rough,  rocky  bottom  and  Mrly  permanent  section;  banks  are  overflowed 
at  high  stages. 

Discharge  measurements. — May  be  made  from  a  boat  at  a  section  near  the  new 
gage,  or  from  the  highway  bridge  where  the  gage  was  formerly  located;  no  tribu- 
taries enter  between  the  two  sections. 

Artificial  control. — The  operation  of  power  plants  at  points  above  causes  some 
diurnal  fluctuation.  The  Langdale  Dam,  5  miles  below  the  station,  forms  a  pond 
reaching  back  as  far  as  West  Point.  This  affected  the  gage  heights  at  the  high- 
way bridge,  making  the  old  rating  valueless  for  1912.  The  new  gage  established 
in  October,  1912,  is  not  affected  by  backwater. 

Accuracy. — A  new  rating  was  developed  for  the  old  gage  at  the  highway  bridge 
appljnng  to  the  changed  conditions  during  1912.  A  rating  has  also  been  developed 
for  the  new  staff  gage  covering  low  and  medium  stages.  Dischazges  computed 
from  the  two  ratings  for  the  period  October  21  to  December  31, 1912,  agree  within 
0.2  per  cent. 

Cooperation. — Gage  heights  after  October  21,  1912,  have  been  furnished  by  the 
Columbus  Power  Co.,  of  Columbus,  Ga.  The  hydraulic  engineer  for  that  com- 
pany has  also  assisted  in  making  discharge  measurements. 
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Diacharge  metuurements  of  Chattahoodue  River  at  WeU  Point,  Ga.,  in  1912. 


Date. 

Hydrogrepber. 

heS^t. 

Dis- 
charge. 

Date. 

Hydrographer. 

bei^. 

Dto- 
ohaige. 

Jan.    250 
Aug.  20 

31 
Sept.    6 

18 

W.E.HRU 

Columbus  Power  Co. 

do 

do 

do 

^eet. 

5  4.01 
4.60 
8.20 
2.90 
3.40 

Ste,-/L 
4,820 
0,000 
3,050 
^660 
3,300 

Sept.  10 

34 

Oct.   21 

Nov.  21 

30a 

Columbus  PowerCo. 
do 

Feet, 
3.80 
4.60 
6.60 
2.09 
3.94 

8ec.-fL 
4,130 
6060 
^400 
2,060 
2600 

do 

HaU  and  King 

W.E.HaU 

•  If  eeouremeDt  made  from  highway  bridge  at  old  statkm. 
b  Gage  heiglkt  talcen  at  old  gage  on  Aighway  bridge. 

NoTK. — ^Measurements  made  from  boat  at  new  station  escoept  as  noted.    Gage  L 
gage  except  as  noted.    Additional  measurements  made  early  m  1918  were  used  in  < 


bts  rellBr  to  new  staff 
(the  ratings. 


Daily  gage  height,  in  feet,  of  CJuUtahoochee  River  at  West  Point,  Ga.,for  1912. 
[E.  N.  Dunn  and  J.  H.  MiUer,  observeni.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

6.8 
6.0 
6.7 
6.8 
6.4 

6.0 
4.7 
5.0 

7.8 
7.1 

6.8 
6.2 
4.8 
4.0 
4.3 

4.2 
4.0 

n 

4.0 

44 

4.2 
3.9 
8.9 
4.0 

3.0 
3.8 
8.8 
10.6 
14.4 
13.0 

11.4 
7.6 
6.0 
6.0 
4.4 

4.2 
4.0 
4.0 
3.9 
4.0 

4.4 

4.2 
3.9 
4.4 

7.2 

9.4 
8.8 
8.1 
0.0 
6.4 

0.4 
0.9 
9.4 
0.0 
10.0 

8.8 
9.4 
9.0 
8.3 

0.6 
6.7 
6.4 

6.0 
6.0 

8.0 
8.0 
7.7 
0.8 
0.2 

6.0 
6.1 
0.0 
5.6 
20.0 

23.7 
19.4 
17.0 
15.4 
7.1 

0.4 
6.0 
6.7 
7.0 
9.0 

8.6 
7.2 
0.2 
U.8 
13.6 
12.3 

11.9 
7.6 
6.6 
6.0 
6.7 

6.4 
6.4 
6.2 
5.2 
6.1 

6.0 
4.9 
6.1 
6.0 

4.7 

6.3 
11.6 
12.6 
9.7 
8.2 

10.6 
10.8 
14.0 
12.0 
10.2 

6.7 
6.9 
0.5 
0.0 
7.4 

0.4 
0.4 
6.8 
'0.2 
7.2 

6.3 
6.3 
7.2 
0.0 
5.4 

4.9 
6.1 
6.1 
4.0 
4.6 

4.4 
4.4 

4.3 
4.4 
4.0 

4.0 
3.9 

3.8 
3.8 
3.8 

3.8 
3.7 
3.5 
4.1 
6.6 
6.4 

6.6 
4.8 
3.9 
4.0 
4.7 

5.0 
6.4 
0.3 
5.1 
4.2 

4.0 
3.7 
8.0 
16.2 

17.7 

14.8 
12.4 
7.4 
6.4 
4.0 

4.2 
4.0 
3.9 
3.8 
7.2 

12.0 

10.8 

7.6 

5.6 

4.9 

4.9 
4.8 
6.4 
6.6 
6.6 

0.5 
7.0 
5.4 

6.3 
0.2 

6.4 
0.8 
7.8 
7.0 
0.0 

6.0 
6.8 
6.8 
6.6 
5.2 

4.8 
4.6 
4.3 
4.1 
3.8 

3.8 
3.9 
3.6 
3.4 
3.8 
3.2 

3.3 
3.1 
3.4 
4.2 
3.7 

3.4 
3.6 
0.0 
5.1 
6.0 

7.6 
5.9 
4.4 

3.8 
3.0 

3.6 
3.4 
3.8 
4.6 
3.9 

3.6 
3.4 
3.6 
3.2 
3.1 

4.2 
3.5 
3.3 
3.2 
2.8 
2.8 

2.7 
2.0 
2.6 
2.6 
2.6 

2.0 
3.0 
3.2 
2.8 
2.7 

2.8 
3.0 
3.0 
3.1 
3.2 

3.4 
3.6 
3.7 
8.7 
8.0 

3.0 
3.2 
6.2 
4.8 
6.0 

6.0 
8.8 

3.8 

3.0 
3.6 
3.3 
4.6 
6.4 

6.0 
4.9 
4.0 
3.7 
3.3 

3.3 
8.4 
3.4 
3.6 
3.3 

8.4 
8.1 
3.3 
3.8 
5.3 

6.8 
5.6 
4.1 
3.8 
3.6 

3.4 
3.3 
3.3 
3.1 
3.3 
3.1 

8.3 
8.1 
3.1 
3.3 
3.9 

8.3 
3.6 
3.7 
3.6 
8.5 

3.4 
3.3 
3.4 
3.3 
3.3 

3.3 
8.4 
8.3 
3.8 
3.3 

3.1 
3.0 
3.1 
3.0 
3.1 

3.7 
3.1 
S.O 
3.1 
3.0 

3.3 

3 

3.1 

3      

3.9 

4 

3.3 

5       

4.3 

s          

4.0 

3.0 

g 

3.0 

0 

3.0 

10 

3.0 

11 

3.0 

12 

3  5 

13 

3.4 

14 

3.3 

15 

3.8 

16 

3.8 

17 

3.0 

18 

3.4 

19 

20 

8.3 
8.8 

21 

8.8 

22 

23 

24 

3.3 
3.7 
6.3 

35 ' 

6.3 

26 

4.4 

27 

4.1 

28 

4.1 

29 

4.6 

ao 

3.7 

31 

3.7 

Nor.— Gage  heights  Jan.  1  to  Oct.  30, 1913,  taken  at  the  old  station  at  Montgomery  Street  Bridge. 
21  to  Dec  81, 1013,  the  gage  heights  taken  at  the  new  station  one-half  mile  farther  upstream. 
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50  SURFACE  WATER  SUPPLY,  1912,  PART  n. 

Daily  diecharge,  in  Hctmd-fMt,  of  ChaUakoothie  River  at  West  Point,  Ga,,  far  1912. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov- 


I>ec. 


1. 
2. 
3. 
4. 
5. 

6. 

7. 
8. 
9. 
10. 

11. 
13. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
32. 
23. 
24. 
25 

26. 
27. 
28 
29 
30. 
31, 


8,260 
8,490 
10,500 
8,250 
7,300 

6,380 
5,720 
6,380 
13,300 
11,500 

8,260 
6,840 
5,940 
5,510 
4,900 

4,700 
4,320 
4,320 
4,700 
5,510 

5,100 
4,700 
4,130 
4,130 
4,320 

3,560 
3,940 
3,040 
20,700 
32,800 
28,300 


23,400 
12,600 
7,770 
6,380 
5,100 

4,700 
4,320 
4,330 
4,130 
4,320 

5,100 
4,700 
4,130 
5,100 
11,800 

17,600 
16,000 
14,100 
8,730 
7,300 

9,730 
19,000 
17,600 
16,500 
19,300 

16,000 
17,600 
18,200 
14,600 


9,980 
8,010 
7,300 
7,770 
8,730 

15,400 
15,400 
13,100 
10,700 
0,320 

7,770 
8,980 
8,730 
7,630 
52,200 

61,600 
50,100 
43,800 
36,200 
11,500 

0,730 
8,730 
8,010 
12,800 
18,200 

15,400 
11,800 
9,330 
24,600 
29,900 
26,100 


24,900 
12,600 
9,980 
8,730 
8,010 

7,300 
7,300 
6,840 
6,840 
6,610 

6,380 
6,160 
6,610 
01,360 
5,720 

7,070 
24,000 
27,100 
18,400 
14,400 

21,000 
21,600 
31,500 
26,200 
19,800 

10,500 
8,490 
9,980 
10,200 
12,300 


9,730 
9,730 
8,250 
9320 
11,800 

9,330 
9,480 
11,800 
10,200 
7,300 

6,160 
6,610 
6,610 
6,160 
5,300 

5,100 
5,100 
4,900 
5,100 
4,320 

4,320 
4,130 
3,940 
3,940 
3,940 

3,940 
3,750 
3,370 
4,510 
7,770 
9,730. 


7,530 
4,900 
4,130 
5,510 
5,720 

6,380 
7,300 
9,480 
6,610 
4,700 

4,320 
3,750 
3,560 
35,500 
44,300 

34,100 
26,400 
12,300 
7,300 
5,510 

4,700 
4,330 
4,130 
3,940 
11,800 

25,200 
21,600 
12,800 
7,770 
6,160 


6,160 
5,940 
7,300 
7,770 
7,770 

9,980 
11,300 
7,300 
7,070 
9,330 

9,730 
10,700 
13,300 
11,300 

8,730 

6,380 
8,250 
8,250 
7,770 
6,840 

5,940 
5,510 
4,900 
4,510 
3,940 

3,940 
4,130 
3,560 
3,180 
3,940 
2,830 


3,000 
3,640 
8,180 
4,700 
3,750 

3,180 
3,370 
8,730 
6,610 
7,770 

13,600 
8,490 
5,100 
3,940 
3,560 

3,370 
3,180 
3,940 
5,300 
4,130 

3,370 
3,180 
3;560 
3,820 
2,640 

4,700 
3,370 
3,000 
2,820 
2,140 
2,140 


1,990 
1,840 
1,840 
1,700 
1,840 

1,840 
2,470 
2,820 
2,140 
1,990 

2,140 
2,470 
2,470 
2,640 
2,830 

3,180 
3,560 
3,750 
3,750 
2,470 

2,470 
2,830 
6,840 
5,940 
7,770 

6,380 
3,940 
3,940 
3,940 
4,330 


3,560 
3,560 
3,830 
5,510 
9,730 

8,730 
6,160 
4,330 
3,750 
3,830 

3,000 
3,180 
3,180 
3,370 
2,820 

3,180 
2,640 
8,000 
2,940 
7,070 

7,720 
8,440 
4,840 
4,150 
3,530 

3,340 
3,160 
3,160 
2,830 
2,990 
2,830 


2,  MO 
2,830 
2,830 

2,990 
2,540 

3,160 
3,530 

3,  MO 
3,530 
3,530 

3,340 
2,090 
3,340 
2,990 
2,990 

3,160 
3,340 
3,160 
2,400 
3,160 

2,S30 
2,680 
2,830 
2,680 
2,830 

2,260 
3,830 
2,680 
3,830 
2,680 


2,99< 
2,89 
3,54< 
2,9» 
S,Q» 

4,60C 
4.37C 
4;37C 
4,37C 
3,730 

3,730 
3,530 
3,340 
2.900 
3,160 

3,im 

2,680 
3,340 
3,160 
3,160 

3,160 
3,160 
3,940 

7,4S0 
7,480 

5,5iGO 
4,840 
4,840 
5.  WO 
3,940 
3,940 


Non.— Daily  diacharge  Jan.  1  to  Got.  20, 1912,  computed  from  a  latlng  curve  for  the  old  station  at  the 
Montgomery  Street  Bridge,  the  rating  curve  for  this  period  being  fairly  velldeflned  below  20,000  second-feet. 
Daily  discharge  Oct.  21  to  Deo.  31, 1912,  computed  from  a  well-deflned  rating  curve  for  the  new  station  one- 
half  mile  farther  upstream. 

Monthly  discharge  of  Chattahoochee  River  at  West  Point,  Ga,,  for  191 S. 


Month. 


January 

February 

March 

April 

May 

June , 

July 

August 

September 

October 

November 

December 

The  year. 


Discharge  in  second-feet. 


Maximum.   Minimum.     Mean. 


32,800 

23,400 

61,600 

31,500 

11,800 

44,200 

13,300 

12,600 

7,770 

9,730 

3,940 

7,480 


61,600 


3,560 
4,130 
7,300 
5,720 
3,370 
3,560 
2,820 
2,140 
1,700 
2,640 
2,360 
2,540 


1,700 


8,280 
11,000 
18,300 
13,100 
6,630 
11,400 
7,020 
4,330 
3,270 
4,370 
3,000 
4,010 


7,870 


Accu- 
racy. 
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CHATTAHOOCHBE    RIYBB    AT    COJLUBfBUS;  OA. 

I^oeaUon. — ^Behind  the  Columbus  Gm  Works  betwoen  Ck>lumbu8,  Ga.,  and  Girard, 
Ala.,  just  below  mouth  of  Hollandi  Greek  and  about  half  a  mile  below  Eagle  and 
Phoenix  dam. 

RecordB  available. — September  3  to  December  31, 1012. 

Qate. — ^Vertical  sta£f  on  left  bank  600  feet  above  new  concrete  highway  bridge  and 
about  800  feet  above  steamboat  landing.    Zero  of  gage,  185  feet  above  sea  level. 

Chjuinel. — Deep  near  left  bank  and  gradually  shallowing  near  the  right  bank;  bed 
smooth  and  sandy  and  will  probably  shift  at  every  flood;  left  bank  high;  over- 

^  flows  about  75  feet  back  to  a  secondary  bank,  which  is  not  overflowed.  At  low 
stages  the  right  bank  is  a  laige  sand  bar  about  300  feet  wide;  the  sand  is  deposited 
by  Hollands  Creek  and  the  bar  is  changed  at  every  flood.  Current  swift  at  all 
stages. 

DiMshar^e  xneaaiirein«nta. — ^Made  from  boat.  A  light  steel  cable  is  stretched  from 
the  left  bank  to  the  sand  bar;  cable  is  fastened  to  trees  on  the  left  bank  and  rests 
on  an  A-frame  on  the  sand  bar;  a  tag  line  is  stretched  just  below  the  cable. 

Winter  flow. — ^Not  affected  by  ice. 

Artificial  control. — ^The  operation  of  dams  above  the  station  causes  constant  fluctua- 
tion in  gage  heists. 

Accuracy. — Conditions  very  poor  and  many  measurements  must  be  made  to  insure 
accurate  results. 

Cooperation. — ^The  gage  heights  and  discharge  measurements  have  all  been  fur- 
nished by  the  Columbus  Power  Co. 

DMiarge  measurements  of  ChaUahoochee  River  at  Columbus ^  Oa.,  in  1912. 


Date. 

Hydrographer. 

hei^t. 

ch^e.         ^>«t«- 

Hydrographer. 

he^t. 

Dfo. 

charge. 

Sept.    5 

Colnrabus    Power 
Co 

Feet, 
4.10 
3.30 
4.60 
8.10 

aec-ft. 
8,310 
1,430 
4,060 
8,860 

Oct.     3 

12 

14 

Dec.  18 

Columbus    Power 
Co 

Feet. 
4.00 
3.00 
5.00 
2.96 

8ec,-ft. 
3,200 
2,450 
5,100 
2,640 

8 
11 
26 

do 

do 

do 

do 

do 

do 

Daily  gage  height,  in  feet,  and  discharge^  in  second-feet,  of  Chattahoochee  River  at  Coluwr 

lnis,Oa.,forl91i. 


Pec. 

Day. 

helS^t 

Dls- 
charge. 

I 

3.4 
4.0 
3.6 
3.6 
5.3 

6.8 
5.6 
6.6 
5.6 
5.0 

3,100 

8,320 
3,8% 
5.430 

7,520 
5,840 
5,840 
5.840 
5,040 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Dec. 

Day. 

he^t. 

Dto- 
charge. 

4.7 
4.7 
4.3 
3.8 
S.O 

4.5 
4.3 
3.6 
4.4 
4.2 

4,650 
4,650 
4,140 
3,540 
3,660 

4,390 
4,140 
3,320 
4,360 
4,030 

18 :.... 

19 

30 

Day. 


Dec. 


Oace 
leight. 


heigl 


4.2 
4.1 
5.3 
10.1 


8.0 
6.6 
6.8 
6.0 
5.7 
6.7 


Dis- 
charge. 


4,030 
3,900 
5,430 
12,400 
10,800 

9,800 
7,240 
7,530 
6,400 
5,980 
5,980 
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SUBFACE  WATER  SUPPLY,  1912,  PART  H. 
CHATTAHOOCHEE  RIVER  AT  ALAOA,  ALA. 


Location. — ^At  the  Atlantic  Coast  line  RaUway  bridge  one-fourth  mile  east  of  Alaga,| 
4  miles  east  of  Gordon,  and  one-half  milo  west  of  Saffold,  Ga.;  about  35  xniletf 
above  the  junction  of  Chattahoochee  and  Flint  rivers.  I 

Becords  available. — Gage  heights  from  January  1,  1908,  to  December  31,  1912.         | 

Draina^  area. — 8,780  square  miles.    (United  States  Weather  Bureau  figures.)  | 

Oage. — Standard  chain  gage  attached  to  the  railroad  bridge;  datum  unchanged  einco , 
1908.  ; 

ChaiineL — Shifting;  lack  of  conformity  in  discharge  measurements  indicates  much 
change.  ! 

Diacharge  meaaur omenta. — ^Made  from  the  railroad  bridge.  No  discharge  meas- 
urements were  made  at  this  station  during  1912. 

Accuracy. — No  rating  has  yet  been  developed. 

Cooperation. — ^The  gage  heights  have  been  furnished  by  the  United  States  Weather 
Bureau. 

Daily  gage  heighty  infeet^  of  Chaltdhoochee  River  at  Alaga,  Ala.ffor  1912. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dec. 

1 

11.9 

16.9 
15.9 
15.5 
15.0 

13.9 
11.3 
10.3 
21.3 
25.3 

22.8 
18.7 
14.8 
12.7 
11.3 

10.0 
9.8 
8.6 
8.3 
8.3 

8.9 
8.9 
8.5 
7.8 
7.2 

6.9 
6.8 
6.6 
6.8 
10.0 
25.0 

20.7 
28.6 
23.3 
16.1 
12.2 

10.4 
9.3 
8.5 
8.1 
7.9 

7.7 
7.3 
8.2 
8.9 
8.8 

10.7 
11.3 
16.1 
15.1 
14.3 

12.1 
15.9 
19.4 
20.1 
22.1 

25.5 
24.4 
21.2 
18.8 

17.6 
15.5 
13.1 
lVi.O 
12.1 

14.2 
19.8 
20.5 
18.6 
16.0 

14.9 
14.3 
19.9 
20.3 
18.6 

31.1 
36.0 
37.7 
38.1 
87.1 

34.3 
25.7 
16.7 
14.4 
16.8 

21.6 
21.6 
18.2 
15.8 
18.7 
24.4 

25.6 
23.0 
21.2 
16.0 
13.6 

12.5 
11.8 
11.2 
10.9 
10.7 

10.8 
10.8 
10.9 
11.2 
10.9 

10.5 
10.9 
21.8 
30.2 
30.4 

82.7 
87.5 
38.9 
38.5 
36.9 

82.2 
26.3 
18.9 
15.6 
15.1 

16.5 
16.9 
14.9 
14.2 
16.4 

14.7 
15.9 
16.2 
15.2 
15.0 

13.8 
12.2 
12.2 
11.4 
10.9 

10.2 
9.5 
8.9 
9.0 
8.5 

8.0 
8.3 
7.6 
7.7 
7.2 

7.7 
6.9 
6.5 
7.1 
7.1 
7.5 

7.6 
10.1 
9.8 
8.3 
8.4 

8.1 
9.2 
13.3 
12.7 
11.9 

10.4 
8.8 
7.6 
7.4 
7.1 

18.6 
24.4 
24.5 
21.2 
14.4 

10.5 
8.5 
7.6 
6.9 
7.1 

10.1 
11.0 
17.4 
17.8 
14.2 

11.2 
9.3 
9.6 
10.4 
10.7 

9.9 

9.7 
9.8 
10.7 
12.7 

12.4 
12.3 
11.5 
11.8 
13.3 

12.4 
10.7 
11.7 
16.6 
12.3 

10.7 
9.7 
8.5 
8.1 
7.3 

6.9 
6.7 
7.0 
6.3 
5.9 
5.5 

5.0 
5.2 
6.1 
10.0 
9.9 

7.3 
7.7 
6,8 
8.1 
12.0 

11.9 
11.9 
13.7 
12.6 
9.7 

7.5 
6.7 
6.8 
8.5 
7.9 

8.0 
8.5 
7.7 
8.2 
7.7 

7.0 
7.7 
7.6 
7.2 
5.8 
6.5 

5.1 
4.3 
3.3 
8.9 
4.6 

4.1 
3.6 
8.8 
8.8 
8.2 

3.4 
4.0 
4.2 
4.1 

4.2 

4.7 
4.4 
4.0 
5.1 
6.9 

CO 
5.0 
5.5 
6.0 
8.4 

8.0 
7.2 
8.5 
7.2 
6.7 

6.8 
6.7 
6.2 
6.5 
5.8 

6.0 
9.0 
9.2 
8.6 
A.4 

5.8 
4.8 
4.2 
4.4 
9.4 

9.2 
7.1 
5.7 
5.6 
9.1 

&8 
9.2 
8.9 
9.1 
8.7 

6.8 
5.5 
4.9 
4.6 
4.5 
4.4 

8.6 
4.0 
4.8 
4.3 
8.3 

4.0 
9.0 
12.4 
9.9 
7.7 

0.9 
6.2 
5.9 
4.6 
&3 

4.5 

4.0 
8.8 
3.3 
2.9 

3.6 
8.8 
8.8 
8.9 
4.0 

8.7 
8.4 
4.0 
4.2 
8.6 



4.1 

2 

4.5 

3 

4.3 

4 

4.4 

5 

4.9 

6 

6.8 

7 

7.5 

8 

&6 

0 

7.5 

10 

6w6 

11 

6.5 

13 

5.8 

13 

5.6 

14 

5.6 

15 

5.4 

16 

4.8 

17 

4.6 

18 

4.8 

19 

5.1 

20 

4.7 

21 

4.4 

22 

4.8 

23 

4.9 

24 

9.5 

25 

16.7 

28 

15.9 

27...            .... 

13.0 

28 

11.8 

29 

10.2 

30 

9.5 

31 

8.5 

FLINT    RIVER    NEAR    WOODBURY,  GA. 

Location. — ^At  the  Macon  &  Birmingham  Raibx)ad  bridge,  3  miles  east  of  Woodbur>*, 

Ga.,  about  one-third  of  a  mile  above  the  mouth  of  Cane  Greek  and  one-fourth  of 

a  mile  below  EDdns  Creek. 
Recorda  available.— March  29,  1900,  to  December  31,  1912. 
Drainage  area. — 1,090  square  miles. 
Gage. — Vertical  staff,  in  two  sections,  on  the  left  bank  about  300  feet  above  the 

railroad  bridge.    The  datum  of  the  gage,  which  is  660  feet  above  sea  level,  has 

remained  the  same  since  the  establishment  of  the  station. 
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OhairneL — ^The  bottom  is  rough,  conriBting  chiefly  of  rock,  and  currents  are  irr^iu- 
lar.  Above  gage  height  10  feet  the  banks  are  subject  to  overflow  for  a  width  of 
about  350  feet,  but  all  water  passes  beneath  the  bridge  and  its  approaches. 

Discharge  ]neasurexn«nts.~-Made  from  the  downstream  side  of  the  railroad  bridge, 
which  does  not  make  a  right  angle  with  the  current. 

Artificial  control. — Power  developments  on  tributary  streams  above  affect  the  daily 
flow  at  low  stages. 

Accuracy. — Since  July  1,  1910,  the  records  are  based  on  one  gage  height  reading  a 
day,  and  as  the  operation  of  the  power  plants  above  causes  some  diurnal  fluctua- 
tion the  estimates  of  daily  discharge  may  be  considerably  in  error  for  individual 
days,  especially  at  low  stages.  The  discharge  rating  was  fairly  constant  for  a 
number  of  years,  but  changed  considerably  in  1909  and  1910,  probably  due  to 
conditions  at  the  shoals  one-half  mile  below.  The  highway  bridge  built  a  short 
distance  below  the  gage  in  September,  1911,  materially  affected  the  conditions 
of  flow  and  necessitated  a  new  discharge  rating. 

Cooperation. — Since  July  1,  1910,  the  gage  heights  have  been  furnished  by  the 
United  States  Weather  Bureau. 

The  following  discharge  measurement  was  made  by  W.  £.  Hall: 
August  24,  1912,  gage  height,  0.93  foot;  discharge,  650  second-feet. 
An  additional  measurement  made  ear^  in  1913  was  used  in  determining  the  dis- 
charge rating  for  1912. 

Dailif  gage  height ^  in  feet,  of  Flint  River  near  Woodbury,  Oa.^for  1912, 
[R.  T.  KlgglDs,  observer.] 


Day. 

Jan. 

Fob. 

Har. 

Apr. 

May. 

June. 

July. 

Aug. 

0.8 
.8 
.6 
.8 
.7 

.7 

.6 

1.5 

3.1 

2.1 

1.8 
1.9 
1.7 
1.2 
1.1 

.9 

.8 

1.1 

1.3 

1.3 

1.2 
1.1 

.8 

.8 

1.0 

.7 
.7 
.8 
.7 
.6 
.5 

Sept. 

Oct. 

Nov. 

Dec. 

1   

2.5 
2.3 
2.4 
2.3 
2.1 

1.8 
1.7 
1.7 
3.5 
3.6 

3.3 

2.8 
2.2 
2.0 
1.7 

1.6 
1.4 
1.3 
1.8 
1.0 

1.7 
1.6 
1.4 
1.3 
1.3 

1.3 
1.2 
1.2 
2.2 

11 

6.7 
4.3 
3.1 
2.2 
1.8 

1.6 
1.5 
1.4 
1.4 
1.4 

1.6 
1.7 
1.7 
1.5 
3.1 

3.8 
4.2 
3.9 
8.3 
2.5 

2.8 
4.8 
4.4 

4.0 
5.0 

4.8 
4.6 
3.7 
3.0 

2.4 
2.1 
1.8 
2.4 
2.3 

8.5 
3.7 
8.6 
8.1 
2.7 

2.3 
2.6 
2.8 
2.5 
6.0 

13.1 
12.9 
10.1 
6.9 
3.5 

2.5 
2.2 
2.0 
2.5 
3.9 

8.5 
3.1 
2.5 
4.7 
5.6 
4.9 

8.9 
3.1 
2.5 
2.3 
1.8 

1.7 
1.6 
1.6 
1.6 
1.5 

1.6 
1,5 
1.5 
1.5 
1.5 

1.8 
3.6 
5.9 
6.1 
5.8 

6.5 
6.0 
8.5 
6.6 
5.3 

8.8 
2.7 
2.2 
2.0 
2.7 

2.4 
2.3 
2.1 
2.0 
8.2 

4.4 
4.5 
4.4 

5.5 
4.0 

3.9 
2.1 
2.0 
1.8 
1.5 

1.5 
1.6 
1.4 
1.3 
1.3 

1.1 
1.1 
1.1 
1.0 
1.0 

.9 
.0 
1.2 
1.0 
1.3 
1.4 

1.3 
1.0 
1.0 
.9 
1.6 

1.8 
2.6 
2.9 
2.5 
3.0 

1.8 
1.6 
1.1 
1.7 
3.8 

5.3 
4.4 

3.0 
1.7 
1.3 

1.1 

1.0 

.9 

.9 

1.3 

3.4 
4.4 
4.3 
8.4 
3.0 

1.5 
1.4 
1.4 
1.6 
1.8 

1.9 
1.6 
1.3 
1.6 
3.4 

3.2 
2.1 
2.1 
3.3 
2.0 

1.7 
1.6 
2.6 
3.7 
2.7 

2.0 
1.8 
1.6 
1.1 
1.0 

1.0 
1.0 
.9 
.8 
.7 
.7 

0.5 
1.2 

l!2 
1.7 
1.5 

1.2 

is 

1.0 
1.2 

1.5 
1.1 
1.0 
1.1 
1.4 

2.1 
2.0 
1.8 
1.36 
.9 

.8 
.8 
.75 
.85 
.9 

.85 
.9 
.85 
1.2 
1.65 

1.5 
1.25 
1.1 
1.0 
.9 

.8 

.75 
.7 
.7 
.7 
.7 

0.75 
.7 
7 
.7 
.7 

.75 
1.2 
1.6 
1.25 
1.1 

1.05 
1.0 
.9 
.85 
.85 

.9 

.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.9 
.9 

0.9 

2 

.9 

3  

.0 

4 

.9 

5 

1.0 

6  

1.56 

7 

1.6 

8 

1.5 

0 

1.4 

10 

1.4 

11  

1.3 

12   

1.1 

13 

1.0 

14   

1.0 

15 

1.0 

16 

.9 

17  

.9 

18 

.96 

19 

1.0 

20   

1.05 

21  

1.0 

22 

1.0 

23 

1.25 

24 

2.4 

25  

2.4 

26 

2.2 

27 

2.0 

28 

1.9 

29  

1.66 

30 

1.6 

31 

1.6 
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54  SUKPACE  WATER  SUPPLY,  1912,  PART  H. 

DaUy  dMiargty  in  seofrnd-feet,  of  Flint  River  near  Woodbury ^  Qa.^for  1912. 


Day. 


Jan. 


Feb. 


Apr. 


May. 


June, 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1. 
3. 
3. 
4. 

6. 

0. 

7. 
8. 
9. 
10. 

n. 

13. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
30. 

31. 
33. 
33. 
34. 
35. 

36. 
37. 
38. 
39. 
30. 
31. 


3,310 
3,050 
3,180 
3,050 
1,810 

1,490 
1,400 
1,400 
3,750 
3,900 

8,450 
3,730 
1,930 
1,700 
1,400 

1,310 
1,130 
1,040 
1,490 
1,590 

1,400 
1,310 
1,130 
1,040 
1,040 

1,040 
055 
955 
1,930 
8,990 
8,780 


7,560 
4,960 
3,150 
1,930 
1,490 

1,310 
1,330 
1,130 
1,130 
1,130 

1,310 
1,«0 
1,400 
1,330 
3,150 

4,300 
4,830 
4,350 
8,450 
3,310 

3,730 
6,840 
5,150 
4,500 
6,300 

6,840 
5,490 
4,050 
3,000 


3,180 
1,810 
1,490 
3,180 
3,060 

3,780 
4,060 
8,900 
3,150 
3,680 

3,060 
3,440 
3,730 
3,310 
10,100 

36,800 
35,700 
18,000 
10,100 
8,750 

3,310 
1,930 
1,700 
3,310 
4,350 

8,780 
3,150 
3,310 
6,600 
7,350 
6,020 


4,860 
8,150 
3,310 
3,060 
1,490 

1,400 
1,310 
1,810 
1,310 
1,330 

1,310 
1,330 
1,330 
1,320 
1,330 

1,480 

3,900 
7,950 
8,360 
7,750 

9,300 
8,150 
13,800 
9,430 
6,770 

4,300 
3,580 
1,930 
1,TOO 
3,580 


3,180 
3,060 
1,810 
1,700 
3,300 

5,150 
5,320 
5,150 
7,150 
4,600 

3,860 
1,810 
1,700 
1,490 
1,330 

1,330 
1,310 
1,130 
1,040 
1,040 

870 
870 

870 
785 
786 

700 
TOO 
956 
785 
1,040 
1,130 


1,040 
786 
785 
700 

1,330 

1,040 
3,440 
3,800 
3,310 
1,700 

1,490 
1,310 
870 
1,400 
4,300 

6,770 
6,150 
8,000 
1,400 
1,040 

870 
785 
700 
700 
1,040 

8,600 
6,150 
4,960 
8,600 
1,700 


1,330 
1,130 
1,130 
1,310 
1,490 

1,680 
1,330 
1,040 
1,310 
3,180 

1,030 
1,810 
1,810 
8,450 
1,700 

1,400 
1,310 
3,440 
4,050 
3,680 

1,700 

1,490 

1,310 

870 

785 

786 
785 
700 
630 
548 
548 


620 
620 
483 
630 


548 

483 

1,320 

3,150 

1,810 

1,490 

1,590 

1,400 

956 

870 

700 

620 

870 

1,040 

1,040 

055 

870 
620 
620 

786 

548 
548 
620 
548 
483 
424 


434 
371 
371 
823 
1,500 

955 
700 
483 

424 
484 

424 
648 
620 
548 
TOO 


548 
548 
620 


548 

620 

955 

1,400 

1,230 

965 

700 
630- 
785 
055 


1,230 
870 
785 
870 

1,130 

1,810 
1,700 
1,490 
1,080 
TOO 

620 
620 
584 
660 
700 


700 

660 

955 

1,860 

1,230 
998 
870 
786 
700 

630 

584 
648 
648 
648 
648 


584 
648 

548 
548 
648 

684 

966 

1,310 

998 

870 


785 
TOO 
660 


700 
620 


630 


626 


630 

630 
620 
620 
700 
700 


700 
300 
700 
700 


1,W 
1,310 
1,220 
1,130 
1,130 

1,OIO 

s?o 

7S5 
785 
7S5 

700 
700 
742 
785 


785 

785 

908 

2.180 

2,180 

1,990 
1.700 
1,560 
1,360 
1,220 

i.2:n 


Note. 
faet. 


-DaQy  diachai^eie  computed  from  a  rating  curve  fairly  well  defined  between  200  and  24,000  second- 
Monthly  discharge  of  Flint  River  near  WwxUmry,  Oa.,  for  1912. 
[Drainage  area,  1,090  square  miles.] 


Run-off 

inciiesoD 
drainage 

area). 

Month. 

Maximum. 

Minimum. 

Mean. 

square 
mfle. 

Aocu- 
raoy. 

January 

8,990 
7,550 
26,300 
13,800 
7  150 
6,770 
4,050 
3,150 
1,590 
1,810 
1,310 
2,180 

965 
1,130 
1,490 

700 
700 
548 
424 
323 
548 
548 
700 

2,220 
3  290 
5,530 
3,860 

\'^ 
''IS 

685 

876 

689 

1,080 

2.04 

3.02 

6.07 

3.64 

1.86 

1.97 

1.37 

.819 

.628 

.804 

.633 

.991 

3.35 

8.36 

5.84 

8.95 

2.13 

8.30 

1.58 

.94 

.70 

.93 

.71 

1.14 

A. 

Pebnififfy 

A. 

March... 

A. 

April 

A. 

mSv..:: 

A. 

June       

A. 

July 

A, 

August        

A. 

September 

A, 

October 

A. 

November 

A. 

A. 

The  year 

26,300 

323 

2,000 

1.89 

25.73 
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FLIKT    RIVEB    NEAR    CULLODEN;  GA. 

I^ocation.— At  Grays  Ferry,  14  miles  southwest  of  CuUoden,  Ga.,  H  miles  above  the 

mouth  of  Auchumpkee  Creek,  and  about  3  miles  above  the  old  gage  near  Musella, 

Ga.,  which  was  read  for  a  short  time  in  1907. 
Records  aTailable.-— July  1  to  December  31, 1912. 
Drainage  area. — ^2,000  square  miles. 
Oasre.— Vertical  timber  attached  to  a  wiUow  stump  on  the  left  bank  just  below  the 

ferry  landing;  datum  unchanged. 
GhanneL— Sandy  and  likely  to  shift  at  the  station,  but  a  rock  ledge  one-half  mile  below 

will  probably  give  a  permanent  control. 
Diflcharge  meaaurements. — Made  from  the  ferryboat. 

Discharge  Tneasurements  of  Flint  River  near  Culloden,  Ga.,  in  1912. 


Date, 

Hydrographer. 

li^t. 

chargo. 

liay    17 
Aug.  23 

W.  E.HaH 

Feet. 
8.49 

3ec.-ft. 
2,060 

i,aao 

do 

2.67 

D(nly  gage  height^  in  feet ^  of  Flint  River  near  Culloden,  Chi.  ^  for  1912. 
[Walter  Blastngame,  obsarvar.I 


Day. 

Jan. 

Fdb. 

Mar. 

Apr. 

May. 

June. 

July. 

Au«. 

Sept. 

Oct. 

Nov. 

Deo. 

1     

6.6 
5.1 
5.0 
5.1 
4.5 

4.1 
3.9 
5.6 
8.5 
7.2 

6.0 
5.1 
4.7 
4.3 
4.3 

3.6 
3.6 
3.5 
3.4 
3.9 

3.8 
3.8 
3.4 
3.4 
3.1 

3.0 
3.0 
2.9 
3.4 
9.0 
.  9.6 

8.4 
7.0 
6.2 
4.9 
4.0 

8.8 
3.6 
8.4 
3.4 
8.2 

8.5 
3.6 
3.5 
4.0 
5.3 

A.1 
6.5 
A.2 
5.5 
5.0 

4.8 
8.3 
7.4 
6.8 
9.0 

8.3 
7.7 
6.7 
5.6 

4.9 
4.4 

4.3 
5.7 
5.0 

9.0 
7.3 
6.3 
5.7 
5.4 

5.0 
7.0 
6.1 
6.8 

*"'7."6' 

5.5 
4.0 
4.3 
5.9 
7.9 

6.6 
6.7 
4.9 
9.4 

9.0 
6.8 

6.6 
5.8 
5.0 
4.8 
4.0 

8.9 
8.8 
8.7 
8.6 
3.6 

8.7 
3.6 
3.5 
8.5 
3.4 

4.3 
8.3 
9.5 
9.4 
9.0 

*"i'6" 

7.7 
5.8 
5.1 
4.9 
4.6 

4.4 
4.9 
4.2 
4.0 
6.0 

7.4 
6.9 
6.8 
6.6 
6.1 

5.7 
4.1 
8.9 
8.8 
8.8 

3.6 
3.5 
3.4 
3.2 
3.2 

3.0 
2.9 
%9 

2.85 
X8 

2.75 

2.6 

2.6 

3.0 

3.2 

3.4 

3.4 
8.3 
3.1 
8.4 
4.0 

f.l 

6.1 
5.6 
4.0 

8.9 
8.5 
8.1 
3.9 
2.75 

7.0 
6.6 
6.0 
4.3 
3.7 

19 

2.85 

2.3 

2.25 

4.5 

5.6 
6.4 
6.6 
6.5 
4.2 

8.6 
3.2 
3.4 
8.5 
8.4 

3.8 
3.3 
3.2 
3.3 
3.5 

4.8 
4.0 
5.2 
5.4 
5.1 

3.6 
4.1 
4.9 
6.0 
5.4 

4.2 
3.9 
8.2 
3.9 
19 

3.85 

2.8 

3.7 

15 

145 

13 

135 

13 

11 

14 

145 

14 
13 

4.9 
6.4 
6.1 

5.9 
5.3 
4.3 
3.3 
4.0 

3.0 
18 
3.2 
3.3 
4.1 

3.8 
3.6 
16 

16 
3.5 

17 
16 
18 
18 
13 
12 

11 

106 

10 

10 

14 

3.4 
19 
17 
105 
106 

126 
185 
15 
126 
14 

125 
12 
13 
13 
11 

11 
13 
3.8 
4.0 
3.6 

3,1 

165 

15 

16 

175 

8.5 
3.1 
18 
16 
8.4 

8.6 
8.8 
3.5 
3.3 
19 

145 

13 

13 

145 
15 

16 
15 
14 
3.4 
4.0 

3.5 

8.0 

185 

16 

145 

14 

14 
13 
13 
12 
12 

18 

12 

12 

115 

11 

11 
16 
18 
3.0 
18 

165 

15 

14 

13 

13 

13 
13 
13 
13 
13 

13 
13 
13 
13 
12 

12 
12 
13 
14 
155 

15 

2 

14 

3         

14 

4 

14 

5        

15 

e             

195 

7        

8.2 

8                

3.2 

9           

3.0 

10 

18 

11 

17 

12 

16 

13 

15 

14         

15 

15 

14 

16    

13 

17 

13 

18 

13 

19       

13 

30 

13 

21 

18 

22        

14 

23 

15 

34              

6.3 

25 

6.0 

38    

6.1 

27 

4.3 

28        

4.1 

29 

3.8 

30          

3.H 

31 

3.6 

Note.— The  maximum  gan  height  raeding  obtalnabla  ITom  gage  is  10  ieet.    Water  was  over  top  of  gage 
Mar.  15  to  19  and  Apr.  21  to  24. 
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56  SUBPACE   WATER  SUPPLY,   1912,  PART  n. 

Daily  diaduirge,  in  9eGcmd-feet,  of  Flint  River  near  CuUoden,  Ga.^for  191i, 


Day. 


Jan. 


F^b. 


ICar. 


Apr. 


May. 


T 

8,220 
3,000 
2,060 
2,700 
6,680 

8,320 
7,330 
7,140 
6,760 
6,860 

6,170 
2,830 
2,680 
2,460 
2,460 

2,230 
2,120 
2.010 
1,790 
1,790 

1,690 
1,490 
1,490 
1,440 
1,400 

1.360 
1,220 
1.220 
1,500 
1.790 
2.010 


June. 


July. 


Aug. 


86pt. 


Oct 


Nov. 


Dee. 


1. 
2. 
8. 
4. 
6. 

6. 
7. 
8. 
0. 
10. 

u. 

12. 
13. 
14. 
16. 

16. 
17. 
18. 
19. 
20. 

31. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


6,760 
4,200 
4,060 
4,200 
3,360 

2,830 
2,680 
6,000 
10,800 
7,020 

5,680 
4,200 
3,630 
3.090 
2,960 

2,230 
2,230 
2,120 
2,010 
2,680 

2,460 
2,460 
2,010 
2,010 
1,690 

1,690 
1,690 
1,490 
2,010 
12,000 
13,500 


10,500 
7,620 
6,040 
3,910 
2,700 

2,460 
2,230 
2,010 
2.010 
1,790 

2,120 
2,230 
2.120 
2,700 
4,610 

6,860 
6,680 
6.040 
4,830 
4,060 

8,770 
10,300 
8,230 
7,140 
12,000 

10,300 
8.950 
6,060 
6,000 


3,910 
3,220 
3,090 
6,170 
4,060 

12,000 
8,120 
6,220 
6.170 
4,670 

4,060 
7,620 
6,880 
4,610 
(•) 


8,740 

4,830 
3,010 
2,960 
6.510 
9,390 

6,760 
6,170 
3,910 
13,000 
12.000 
7,140 


6,760 
6,340 
4,050 
3,770 
2,700 

2,680 
2,460 
2.340 
2.230 
2,230 

2,340 
2,230 
2,120 
2,120 
2,010 


2,010 
1,790 
1,690 
2.010 
2,700 

2,840 
7,720 
6,860 
6,000 
2,700 

2,680 
2,120 
1,690 
1,490 
1,360 

7,620 
6,580 
6,680 
3,090 
^340 

1,490 

1,440 

070 

930 

3,850 

6,000 
6,400 
6,760 
6.580 
2,960 


2,230 
1,790 
2.010 
2,120 
2,010 

2,460 
1,000 
1,790 
1,900 
2,120 

3.090 
2,700 
4,350 
4,670 
4,200 

2,230 
2,830 
3,910 
6,680 
4,670 

2,960 
2,580 
1.790 
1,490 
1,490 

1,440 
1,400 
1,310 
1,130 
1.090 
970 


030 

890 

810 

1.050 

1,090 

1,060 
970 
3,910 
6,400 
6,860 

6,610 
4,350 
8,090 
1,900 
2,700 

1.690 
1,400 
1,»0 
1.9D0 
2,830 

2.460 
2,230 
1,220 
1,220 
2,120 

1,810 
1,220 
1,400 
1,400 
970 
890 


810 
772 
735 
736 
1,080 

2,010 

1,490 

1,310 

772 

772 


1,440 

1,130 

030 

1,050 


890 
890 
890 
810 

810 

890 

2.460 

2,700 

2,230 

1.690 
1,260 
1,130 
1.220 
1,360 


2,120 
1,690 
1,400 
1,220 
2,010 

2,230 
2,460 
2,120 
1.790 
1,490 

1,090 

970 

890 

1.090 

1,130 

1,220 
1,130 
1,050 
2.010 
2,700 

2,120 
1,600 
1.440 
1.220 
1,090 

1.050 
1,060 
070 
800 
800 
890 


070 
890 
890 
850 
810 

810 
1,230 
1,400 
1,590 
1,400 

1.260 

1,130 

1,060 

070 

970 

970 
970 
070 
970 
970 

970 
070 
070 
070 


800 

970 

1.050 

1,180 


1,130 
l.OSO 
llOSO 
1.060 
1,130 

1.540 
1.790 
1.790 
1,590 
1,400 

1,310 
1,220 
1.130 
1,130 
1,050 

070 
070 
070 
970 

970 

970 
1,050 
1.130 
6,220 
5,080 

4,200 
3.000 
2.830 
2,460 

2.460 
2,230 


(Determined  from  obaervor's 
(Determined  from  obaervw'a 


a  Averaee  daily  discharge,  Mar.  15-19,  estimated  at  16,000  second-iBet. 
notes  and  by  comparison  with  other  Flint  River  stations.) 

b  Average  daily  discharge,  Apr.  21-24,  estimated  at  14.000  second-feet, 
notes  and  Dy  comparison  with  other  Flint  River  stations.) 

NoTK.— Daily  discharge  computed  from  a  rating  ctwe  foliiy  well  defined  below  2,700  second-iseL 
6fiOO  secand-feet  the  estimates  are  only  approximate. 

Monthly  discharge  of  Flint  River  near  Culloden,  Ga,,for  197 i. 
[Drainage  area,  2,000  square  miles.] 


Abovte 


Dbcharse  in  second-reet 

Run-off 

Inches  on 
drainage 

area). 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 

square 
mile. 

Aoou* 
racy. 

Jann^^ry 

13,500 
12,000 

1,490 

1.790 

2.960 

2,010 

1,220 

980 

970 

810 

735 

890 

810 

970 

4,040 
6.340 
7,770 
5,890 
8.070 
3.470 
2,460 
2,140 
1,200 
1.450 
1.030 
1.820 

2.02 
2.67 
3.88 
2.04 
1.54 
1.74 
1.23 
1.07 
.600 
.725 
.515 
.910 

2.33 
2.88 

4.47 

3.28 

1.78 

1.94 

1.42 

1.23 

.67 

.84 

.67 

1.05 

C. 

February 

D. 

Uai«h    ' 

D. 

April 

D. 

1^:::;:::::::::. :...:. ::::::::::.::::: 

8,320 
7,720 
5,680 
6,400 
2,700 
2,700 
1,500 
6.220 

C. 

JuxSb 

C. 

July 

c. 

August         r    -  r ,   - 

C. 

September 

B. 

October 

B. 

November 

A. 

December. 

C. 

The  year 

735 

8,300 

L66 

22:46 
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FLINT    BIVEB    NEAB    MONTEZUMA,  OA. 

iKXsation. — ^At  the  iron  highway  bridge  about  1  mile  west  of  Montezuma  This  is  the 
second  or  upper  wagon  bridge.    It  is  above  the  mouth  of  Bucks  Creel . 

Records  ayailable.— October  1,  1904,  to  December  31,  1912. 

Drainage  area.— 2,700  square  miles. 

Oage. — Chain  gage  attached  to  the  upstream  side  of  the  bridge;  datum  unchanged. 

GhaimeL— The  right  bank  will  overflow  for  a  great  distance  at  a  stage  of  about  12  feet. 
The  overflowed  portion  is  largely  covered  with  a  dense  growth  of  brush.  The  left 
bank  is  not  liable  to  overflow.  The  current  toward  the  left  bank  becomes  slug- 
gish at  low  stages,  and  at  times  there  is  considerable  back  current  near  the  bank. 
The  bottom  is  somewhat  shifting. 

I>iaoharge  zneaeureznente. — ^Made  from  the  downstream  side  of  the  highway  bridge. 

Artifleial  oontroL — ^The  flow  is  not  appreciably  affected  by  artificial  control. 

Aocnracy.— A  &irly  good  rating  has  been  developed,  but  the  gage  heights  are  very 
uncertain  and  the  data  should  be  used  with  caution. 

Cooperation. — Gage  heights  are  furnished  by  the  United  States  Weather  Bureau. 

The  following  dischaige  measurement  was  made  by  W.  E.  Hall: 
April  27, 1912,  gage  height,  13.84  feet;  dischaige,  10,500  second-feet. 

Dai^f  gage  height,  in/eetf  of  Flint  River  near  Montezumaj  Ga.j/or  191t. 


Day. 

Jan. 

Feb. 

liar. 

Apr. 

May. 

June. 

5.7 
5.5 
5.0 
5.4 
6.5 

7.6 
8.6 
11.4 
12.4 
13.2 

13.1 
9.8 
7.4 
6.4 
5.9 

7.0 
8.4 
9.6 
10.4 
9.8 

7.1 
5.5 
5.0 
4.7 
4.6 

6.7 
8.6 
9.7 
10.4 
10.6 

July. 

AllR. 

Sept, 

Oct. 

Nov. 

Deo. 

1  

8.0 
0.2 
10,7 
11.2 
10.6 

10.2 
9.2 
8.1 
9.1 

10.4 

11.7 
12.7 
12.6 
11.6 
10.1 

8.6 
7.6 
6.8 
«.3 
6.4 

7.1 
7.3 
6.9 
6.4 
6.8 

5.6 
6.4 
6.2 
6.2 
6.3 
8.8 

10.8 
12.6 
13.3 
12.0 
11.8 

9.6 
7.8 
6.3 
6.0 

6.8 

fi.6 
6.7 
6.0 
6.9 
6.8 

8.3 
9.6 
10.4 
10.7 
10.7 

10.4 
10.2 
10.6 
11.8 
12.8 

12.9 
13.3 
13.7 
13.3 

12.6 
11.6 
9.9 
8.7 
9.1 

10.7 
11.6 
13.4 
13.1 
13.6 

11.8 
11.6 
11.3 
11.3 
12.3 

12.9 
18.1 
20.6 
19.4 
17.9 

16.0 
13.0 
13.1 
10.4 
9.6 

10.7 
12.3 
12.5 
11.8 
10.9 
11.2 

12.7 
13.0 
13.4 
11.3 
10.0 

8.8 
7.8 
7.3 
7.1 
7.0 

7.0 
7.1 
7.2 
7.0 
6.8 

6.6 
7.5 
10.0 
11.7 
13.6 

15.0 
15.9 
17.4 
17.1 
17.2 

15.9 
14.2 
12.9 
11.7 
10.2 

14.0 
13.3 
11.0 
11.8 
12.0 

11.8 
12.0 
12.2 
12.3 
12.0 

12.5 
9.8 
9.3 
8.4 
7.5 

6.9 
6.6 
6.0 
5.7 
6.3 

6.0 
6.3 
5.7 
6.2 
6.0 

0.2 
6.2 
5.5 
6.0 
6.3 
6.7 

10.6 
9.2 
6.8 
6.8 
6.8 

6.5 
6.4 
6.1 
5.8 
5.8 

6.3 
7.3 
7.9 
8.6 
8.9 

9.0 
8.6 
8.1 
8.9 
9.5 

9.8 
9.4 
7.7 
6.5 
5.4 

5.1 
4.0 
4.8 
4.5 
4.3 
4.0 

3.8 
3.7 
3.7 
3.7 
4.7 

4.1 
4.1 
3.9 
5.9 
8.2 

9.7 
10.1 
9.9 
9.4 
7.3 

5.6 
5.1 
4.9 
4.9 
6.6 

6.2 
6.2 
5.4 

4.8 
4.6 

5.3 
5.2 
4.7 
4.3 
4.3 
3.7 

3.6 
3.2 
3.1 
3.0 
2.9 

2.9 
4.7 
4.8 
4.0 
3.4 

3.4 
3.7 
3.8 
3.9 
3.7 

3.7 
3.7 
3.5 
8.3 
3.3 

3.4 
3.3 
3.4 
4.9 
7.4 

7.7 
6.5 
4.9 
4.3 
4.2 


4.9 
5.0 
5.5 
4.9 
4.3 

4.4 
4.8 

5.4 
5.9 
5.2 

4.6 
3.9 
3.6 
3.8 
4.6 

5.1 
4.7 
4.4 
4.0 
5.1 

6.6 
6.3 
5.5 
5.0 
4.5 

4.1 
3.9 
3.7 
3.5 
3.5 
3.4 

3.4 
3.4 
8.4 
3.8 
3.3 

3.3 
4.5 
5.4 
5.8 
5.7 

5.1 
4.4 

4.0 
3.8 
3.7 

3.7 
3.5 
3.6 
3.5 
3.5 

3.6 
3.5 
3.5 
8.5 
8.5 

3.5 
3.4 
8.6 
3.7 
3.9 

3.9 

J 

3.9 

3 

3.8 

4 

3.8 

5 

3.8 

6 

4.0 

7. 

4.5 

8 

6.2 

9 

5.2 

10 

5.0 

11 

4.7 

12 

4.4 

13 

4.3 

14 

4.1 

15, 

4.0 

16 

8.8 

17 

18 

3.8 
3.8 

19 

4.3 

30 

4.1 

21 

4.0 

22 

23 

24 

4.0 
3.9 
6.8 

26 

8.4 

26 

9.6 

27 

28 

10.3 
9.6 

29 

&5 

80 

7.8 

31 

6.9 
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Daily  dUcharge,  in  second/eel,  of  Flint  River  near  Montezuma,  Ga.yfoT  191t. 


Day. 


Jan. 


Feb. 


Mar. 


Apr.     May. 


Juoe. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec 


1. 
2. 
3. 
4. 
5. 

6. 

7. 
8. 
9. 
10. 

11. 
13. 
13. 
U. 
15. 

16. 
17. 
18. 
19. 
20. 

21, 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


5,000 
6,000 
7,360 
7,850 
7,270 

6,890 
6,000 
5,080 
5,910 
7,080 

8,350 
9,350 
9,260 
8,150 
6,800 

5,480 
4,680 
4,060 
3,600 
3,760 

4,280 
4,440 
4,140 
3,760 
3,340 

3,200 
3,070 
2,940 
2,940 
13,600 
I  5,660 


7,460 
9,250 
9,960 
9,550 
8,450 

6,340 
4,440 
3,690 
3,480 
3,340 

3,200 
3,270 
3,480 
3,410 
4,060 

5,240 
6,340 
7,080 
7,360 
7,360 

7,080 
6,890 
7,180 
8,450 
9,450 

9,550 
9,950 
10,400 
9,950 


9,260 
8,250 
6,610 
5,570 
6,910 

7,360 
8,150 
9,050 
9,750 
9,250 

8,450 
8,250 
7,950 
7,950 
8,960 

9,550 
15,100 
17,900 
16,500 
14,900 

12,800 
10,600 
8,750 
7,080 
6,340 

7,360 
8,950 
9,150 
8,450 
7,5«) 
7,850 


0,850 
9,650 
9,060 
7,950 
6^700 

5,660 
4,840 
4,440 
4,280 
4,210 

4,210 
4,280 
4,360 
4,210 
4,060 

3,910 
4,600 
6,700 
8,350 
10,200 

11,700 
12,700 
14,300 
14,000 
14,100 

12,700 
10,800 
9.550 
8,3.50 
6,800 


10,600 
9,950 
7,660 
8,450 
8,660 

8,450 
8,660 
8,850 
8,950 
8,650 

9,150 
6,520 
6,080 
5,320 
4,600 

4,140 
3,840 
3,480 
3,270 
3,090 

3,480 
3,000 
3,270 
2,940 
8,480 

8,620 
2,940 
3,140 
3,480 
3,600 
3,980 


8,270 
3,140 
2,810 
8,070 
3,840 

4,680 
5,480 
8,060 
9,060 
9,850 

8,750 
6,520 
4,520 
3,760 
3,410 

4,210 
5,820 
6,340 
7,080 
6,520 

4,280 
3,140 
2,810 
2,620 
2^60 

3,960 
5,480 
6,430 
7,080 
7,270 


7,270 
6,000 
4,060 
4,060 
4,060 

3,840 

3,760 
3,550 
3,340 
3,340 

3,680 
4,440 
4,920 
5.480 
5,740 

5,820 
5,480 
5,080 
5,740 
6,250 

6,520 
6,160 
4,760 
3,840 
3,070 

2,880 
2,740 
2,680 
2.500 
2,380 
2,200 


2,090 
2,010 
8,040 
2,040 
2,680 

2,360 
2,260 
2,140 
8,410 
5,160 

6,430 
6,800 
0,610 
6,160 
4,440 

3,200 
2,880 
2,740 
2,740 
3,200 

3,620 
3,620 
3.070 
2,680 
2,560 

8,000 
2,940 
2.620 
2,380 
2,380 
2,040 


1,980 
1,780 
1,730 
1,680 
1,630 

1,630 
2,620 
2,680 
2,200 
1,880 

1,880 
2,040 
2,090 
2,140 
2,040 

2,040 
2,040 
1,930 
1,830 
1,830 

1,880 
1,830 
1,880 
2,740 
4,520 

4,760 
3,840 
2,740 
2,380 
2,320 


2,740 
3,810 
3,140 
2,740 
2,380 

3,440 
2,680 
3,070 
3,410 
2,940 

2,560 
2,140 
1,980 
2,000 
2,560 

2,880 
2,620 
2,440 
2,200 
2,880 

3,910 
3,660 
8,140 
2,810 
2,500 

2,260 
2,140 
2,040 
1,830 
1,930 
1,880 


1,880 
1,8» 
1,880 
1,830 
1,830 


2.500 
3,070 
3,340 
3,370 

2,880 
2,440 
2,200 
2,090 
3,040 

2,040 
1,030 
1,980 
1,030 
1,930 

1,030 
1.930 
1,930 
1,930 
1,930 

1,980 
1,880 
1,990 
2,040 
2,140 


3,140 
2,140 

2.090 
2,090 
2,080 

2,200 
2,500 
2.940 
2,940 
2,810 

2,630 
2,440 
2,380 
2,3G0 
2,200 

2,000 
2,000 
3.090 
2,380 
3,360 

2,300 
3,300 
3,140 
3.340 
5,330 

6,340 
6,980 
6,340 
5,400 
4,840 
4,140 


Norr..— Daily  discharge  compated  fh>m  a  rating  carve  fairly  well  defined  above  1,000  aeoaiid-fwt. 

Monthly  discharge  of  Flint  River  near  Montezuina,  Oa,,for  191t. 
[Drainage  area,  2,700  square  miles.] 


I 


Discharge  in  second-feet. 


Month. 


Maximum. 


January.... 
February.. 

March 

April 

May 

June 

July 

August 

September. 
October.... 
November. 
December.. 


The  year. , 


9,350 
10,400 
17,900 
14,300 
10,600 
9,850 
7,270 
6,800 
4,760 
3,910 
3,3-10 
6,980 


17,900 


Minimum. 


2,940 
3,2G0 
5,570 
3,910 
2,940 
2,560 
2,2C0 
2,040 
1,630 
1,880 
1,830 
2,090 


1,G30 


Mean. 


5,470 
6,750 
9,340 
7,870 
5,680 
5,180 
4,370 
3,300 
2,290 
2,610 
2,140 
3,100 


4.840 


Per 

square 


2.03 

2.50 

3.46 

2.91 

2.10 

1.92 

1.62 

1.22 

.848 

.967 

.793 

1.15 


1.79 


Rmft-ofl 
(depth  tn 
incfafliQa 
drainage 
area). 


2.34 
2.70 
3.99 
3.25 
2.42 
2.14 
L87 
1.41 

.96 
l.ll 

.88 
1.33 


24.30 


Aeca- 

Mcy. 


B. 
B. 
C. 
C. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 
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FLINT  BIVEB   AT  ALBANT,  QA. 

Location. — At  the  Dougherty  County  highway  bridge  in  the  city  of  Albany,  700 
feet  below  the  Atlantic  Coast  Line  Railroad  bridge. 

Becords  available.— April  10, 1893,  to  December  31, 1912.  (United  States  Weather 
Bureau  gage  heights.)  Discharge  measurements  were  begim  by  the  Geological 
Survey  in  1901,  and  estimates  of  daily  dischaige  have  been  made  from  January  1, 
1902,  to  December  31,  1912. 

Drainagre  area. — 5,000  square  miles. 

Gag^e. — Standard  chain  gage  installed  at  the  bridge  by  the  United  States  G^logical 
Survey  April  20,  1904.  The  original  staff  gage  waa  washed  out  in  1898.  It  was 
again  injured  in  1902,  and  on  June  18,  1902,  a  new  gage  waa  installed  by  the 
United  States  Weather  Bureau  at  a  datimi  0.75  foot  lower  than  that  of  the  former 
gage.  The  1902  gage  heights,  as  published  by  the  United  States  Weather  Bureau 
and  the  United  States  Geological  Survey,  all  refer  to  the  new  gage  datum.  The 
present  standard  chain  gage  has  the  same  datum  as  and  reads  in  conformity  with 
the  United  States  Weather  Bureau  gage. 

Channel. — The  channel  at  and  below  the  gage  may  shift  slightly  but  the  control  is 
*  such  that  conditions  of  flow  are  practically  permanent.  The  river  overflows  both 
banks  but  only  under  the  approaches  to  the  bridge. 

Diacharge  meaaurementa. — Fairly  accurate  measurements  can  be  made  at  the 
section  at  the  Atlantic  Coast  Line  bridge,  although  it  is  very  rough,  and  train 
switching  in  the  railroad  yard  interferes  with  the  work.  The  section  at  the 
Geoigia  Northern  Railway  bridge,  1  mile  above,  at  which  measurements  are 
sometimes  made,  is  considered  better,  especially  for  mediiun  and  low  stages. 

Artificial  oontrol. — Power  developments  on  Muckalee  Creek,  which  joins  Flint 
River  about  2  miles  above  the  station,  cause  considerable  diurnal  fluctuation, 
especially  at  low  stages.  It  is  probable  that  the  flow  is  also  affected  by  other 
power  plants  farther  up  the  river. 

Accuracy. — As  the  records  are  based  on  one  gage  reading  a  day,  made  at  7  a.  m.,  it  is 
probable  that  the  estimates  of  daily  discharge  are  somewhat  in  error,  especially  at 
low  stages.  The  actual  daily  discharge  is  probably  greater  than  that  indicated 
by  the  7  a.  m.  reading. 

Cooperation. — Gage  heights  are  furnished  by  the  United  States  Weather  Bureau. 

Ditcharge  meaauremenU  of  Flint  River  at  Albany ,  Oa,,  in  1912. 


Bate. 

Hydrographer. 

h«^t. 

Dis- 
charse. 

Apr.  30 

Nov.  12 

W.E.HaU 

FeeL 
37.30 
6.89 

aee.-ft, 
46,100 
9,890 

do - --. 
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SURFACE  WATER  SUPPLY,  1912,  PART  H. 


Daily  gage  height,  infeelf  of  Flint  River  at  Albany ,  Ga.^far  191t, 
[D.  W.  Broanan,  obaerver.l 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dec. 

1 

13.6 
12.1 
U.l 
10.7 
11.4 

11.9 
11.5 
11.7 
17.8 
22.9 

24.4 
22.4 
19.9 
18.1 
17.2 

16.3 
14.5 
12.1 
9.9 
8.9 

8.4 
8.2 
7.3 
7.2 
7.1 

6.4 
6.2 
5.6 
5.3 
6.5 
9.7 

9.9 

10.0 
10.3 
11.4 
12.1 

12.5 
12.1 
9.7 
7.4 
6.0 

5.6 
5.6 
5.3 
5.6 
6.9 

7.8 
8.8 
9.1 
9.4 
9.7 

10.0 
11.9 
13.5 
13.7 
14.2 

16.6 
16.6 
16.8 
16.0 

16.5 
15.7 
14.0 
13.3 
11.5 

10.8 
12.3 
13.9 
14.2 
14.5 

14.3 
14.9 
15.7 
16.3 
16.2 

19.9 
22.5 
22.2 
21.6 
23.5 

25.7 
26.2 
25.2 
23.0 
21.3 

18.2 
15.3 
12.9 
12.6 
13.2 
13.5 

13.8 
13.3 
13.0 
13.0 
12.9 

10.9 
9.8 
9.3 
7.1 
6.4 

6.4 
6.1 
6.3 
6.3 
6.5 

6.1 
6.1 
7.6 
10.8 
13.0 

18.7 
24.2 
29.6 
30.1 
29.1 

27.6 
26.3 
24.5 
23.0 
20.7 

17.7 
14.4 
10.4 
9.9 
9.4 

9.4 
9.2 
10.9 
11.9 
13.2 

13.3 
12.1 
10.3 
9.4 
8.4 

7.6 
6.4 
6.9 
5.5 
5.2 

4.9 
4.5 
4.1 
4.0 
3.7 

3.5 
3.5 
8.2 
3.2 
3.6 
4.0 

4.2 
4.5 
4.2 
4.0 
3.6 

3.4 
4.6 
7.3 
9.5 
10.6 

11.2 
10.9 
10.1 
10.3 
8.8 

6.5 
5.6 
6.0 
6.3 
6.6 

7.0 
6.6 
4.6 
3.5 
3.3 

3.2 
3.9 

4.8 
0.1 
0.9 

7.1 
7.2 
7.4 

6.8 
5.4 

5.6 
5.3 
4.8 
4.4 
4.2 

4.S 
4.4 

5.1 
5.4 
5.8 

6.4 
7.3 
8.5 
9.2 
9.2 

8.7 
8.0 
7.5 
6.6 
5.4 

4.2 
3.5 
2.9 
2.5 
2.5 
2.4 

2.2 
2.8 

2.0 
2.8 
4.1 

4.6 
4.4 
3.7 
3.8 
4.4 

5.8 
7.4 
8.7 
8.5 
8.1 

7.2 
5.4 
4.5 
3.8 
3.8 

4.2 
4.7 
5.2 
5.4 
4.8 

4.1 
3.4 
8.8 
4.2 
8.9 
3.4 

2.8 
2.4 
2.1 
1.9 
1.5 

1.4 
1.4 
1.8 
2.4 
2.6 

2.3 
1.8 
2.6 
2.9 
2.8 

2.7 
2.6 
2.4 
2.3 
2.6 

2.8 
2.9 
2.3 
2.8 
4.2 

5.6 
6.2 
5.9 
4.9 
4.3 

4.2 
4.5 
5.1 
5.5 
4.5 

3.4 
3.0 
3.0 
3.2 

3.7 

3.4 
8.0 
3.2 
4.4 
4.4 

5.7 
8.1 
7.5 
6.4 
5.8 

5.8 
6.4 
6.6 
6.1 
5.8 

4.7 
3.4 
3.0 
2.9 
2.8 
2.6 

2.6 
2.8 
2.8 
2.6 
2.5 

2.5 
3.6 
8.5 
11.9 
11.6 

9.0 
7.4 
6.0 
S.l 
4.4 

4.2 
3.5 
2.9 
2.7 
2.7 

3.3 
3.2 
3.0 
3.0 
3.2 

3.0 
2.8 
2.8 
2.7 
3.0 

3.5 

2 

3.  7 

3 

3.5 

4 

8.2 

6 

3.7 

6 

4.1 

7 

4.3 

8 

4.8 

9 

4.9 

10 

4.9 

11 

4.8 

13 

4.3 

13 

4.0 

14 

3.7 

15 

8.4 

lie 

3.3 

17 

3.3 

18 

3.3 

19 

3.3 

20 

3.2 

21 

3.6 

22 

3.6 

23 

3.6 

24 

4.4 

25 

6.2 

26 

27 

28 

29 

30 

31 

7.3 
8.6 
9.6 
9.9 
9  5 
8.3 

Dax^  discharge,  in  second-feet,  of  Flint  River  at  Albany,  Ga.,  for  1912, 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


1, 
2. 
3. 
4. 
6. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
16. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
81. 


18,000 
15,900 
14,600 
14,000 
14,900 

15,600 
15,100 
15,300 
24,900 
35,500 

39,000 
34,300 
28,800 
25,400 
23,800 

22,300 
19,400 
15,900 
13,000 
11,800 

11,200 
10,900 
9,800 
9,670 
9,540 

8,670 
8,420 
7,670 
7,300 
8,800 
12,800 


13,000 
13,200 
13,500 
14,900 
15,900 

16,400 
15,900 
12,800 
9,920 
8,170 

7,670 
7,670 
7,300 
7,670 
9,300 

10,400 
11,700 
12,000 
12,400 
12,800 

13,200 
15,600 
17,900 
18,200 
18,900 

21,000 
22,800 
23,200 
22,800 


22,600 
21,300 
18,600 
17,600 
15,100 

14,200 
16,200 
18,500 
18,900 
19,400 

19,100 
20,000 
21,300 
22,300 
22,100 

28,800 
34,600 
33,900 
32,500 
86,800 

42,100 
43,300 
40,900 
35,700 
31,900 

25,600 
20,600 
17,000 
16,600 
17,400 
17,900 


18,300 
17,600 
17,200 
17,200 
17,000 

14,300 
12,900 
12,300 
9,540 
8,670 
8,670 
8,300 
8,540 
8,540 
8,800 

8,300 
8,300 
10,200 
14,200 
17,200 

26,500 
38,500 
51,000 
63,200 
60,600 

46,700 
43,500 
39,200 
35,700 
30,500 


24,700 
19,200 
13,700 
13,000 
12,400 

12,400 
12,200 
14,300 
15,600 
17,400 

17,600 
15,900 
13,600 
12,400 
11,200 

10,200 
8,670 
8,040 
7,540 
7,180 

6,820 
0,360 
5,900 
5,780 
5,440 

6,210 
5,210 
4,860 
4,860 
6,320 
5,780 


6,020 
6,360 
6,020 
5,780 
5,320 

6,100 
6,480 
9,800 
12,600 
13,900 

14,700 
14,300 
13,300 
13,600 
11,700 

8,800 
7,670 
8,170 
8,640 
8,920 

9,420 
8,920 
6,480 
5,210 
4,980 

4,860 
5,670 
6,700 
8,300 
9,300 


9,640 
9,670 
9,920 
9,170 
7,420 

7,670 
7,300 
6,700 
6,240 
6,020 

6,020 
6,240 
7,060 
7,420 
7,920 

8,670 
9,800 
11,300 
12,200 
12,200 

11,600 
10.700 
10,000 
8,920 
7,420 

6,030 
6,210 
4,620 
4,060 
4,060 
8,980 


3,770 
3,870 
S,670 
4,410 
6,900 

6,480 
6,240 
5,440 
6,560 
6,240 

7,920 
9,920 
11,600 
11,300 
10,800 

9,670 
7,420 
6,360 
5,560 
5,660 

6,020 
6,590 
7,180 
7,420 
6,700 

6,900 
6,100 
6,560 
6,020 
6,670 
6,100 


4,410 
3,960 
3,670 
8,480 
8,110 

8,030 
8,020 
3,380 
8,960 
4,190 

8,870 
3,380 
4,190 
4,520 
4,410 

4,300 
4,190 
8,980 
3,870 
4,190 

4,410 
4,520 
8,870 
4,410 
6,020 

7,670 
8,420 
8,040 
6,820 
6,130 


6,030 
6,360 
7,060 
7,640 
6,360 

6,100 
4,640 
4,640 
4,860 
6,440 

5,100 
4,640 
4,800 
6,240 
6,240 

7,800 
10,800 
10,000 
8,670 
7,920 

7,020 
8,670 
8,930 
8,800 
7,990 

6,590 
6,100 
4,640 
4,630 
4,410 
4,190 


4,190 
4,410 
4,410 
4.190 
4,080 

4,060 
6,320 
11.800 
16,600 
15,200 

11,900 
9,920 
8,170 
7,060 
6,240 

6,090 
6,210 
4,520 
4,300 
4,300 

4,960 
4,860 
4,640 
4,640 
4,860 

4,640 
4,410 
4,410 
4,300 
4,640 


4,980 
4.980 
4,980 
4.960 
4,800 

6,320 
6,230 
6,330 
6,240 
8,420 

9,800 

11,400 
12,700 
13,000 
12,600 
11,000 


NoTB. — Dally  discharge  computed  from  a  rating  curve  well  defined  between  2,000  and  24,000  Moond- 
feet  and  bdrly  weU  defined  below  48,000  aeoond-feet. 
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Monthly  discharge  of  Flint  River  at  Albany,  Ga.,  for  1912. 
(Drainage  ana,  5,000  square  miles.] 


Month. 


January 

February 

Mardi 

April, 

June 

July 

August 

September 

October , 

November 

December 

The  year. 


Discbarge  in  aecond-feet. 


89,000 
23,200 
43,300 
63,200 
24,700 
14,700 
12,200 
11,500 
8,420 
10,800 
15,000 
13,000 


53,200 


Minimum. 


7,300 
7,300 
14,200 
8,300 
4,860 
4,860 

3,geo 

3,570 
3,020 
4,190 
4,060 
4,860 


3,020 


Mean. 


16,800 
14,000 
24,600 
22,100 
10,600 
8,560 
7,900 
6,600 
4,580 
6,500 
6,230 
6,800 


11,300 


Per 
square 
mile. 


3.30 
2.80 
4.92 
4.42 
2.12 
1,71 
1.58 
1.32 
.010 
1.30 
1.25 
1.38 


2.26 


Run-Off 
(depth  tn 
mcnee  on 

drainage 
area). 


8.87 
3.02 
5.67 
4.03 
3.44 
1.91 
1.82 
1.53 
1.02 
1.50 
1.40 
1.59 


30.09 


Accu- 
Hcy. 


B. 
A. 
B. 
B. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 


FLINT    RIVER    AT    BAINBRIDOE,   OA. 

Loofttion. — At  the  coimty  wagon  bridge  half  a  mile  from  Bainbridge  and  about  25 
miles  above  the  confluence  of  Flint  and  Chattahoochee  rivers. 

Beoords  available.— October  7, 1904,  to  December  S,  1912.  (Weather  Bureau  gage- 
hei^^t  readings.)  Dischaige  measurements  were  begun  by  the  Geological  Sur- 
vey June  11,  1906,  and  estimates  of  daily  discharge  have  been  made  from  Janu- 
ary 1, 1908,  to  December  31,  1912. 

Drainage  area.— 7,410  square  miles.    (United  States  Weather  Bureau.) 

Oage. — Standard  chain  gage  attached  to  the  highway  bridge.  The  datum  has  not 
been  changed  since  June  11,  1906,  at  which  time  it  was  adjusted  to  its  original 
datum.  During  part  of  the  time  prior  to  this  date  the  chain  was  wrongly  adjusted. 
Gage  heights  for  1908  were  all  corrected  before  publication  in  Water-Supply 
Paper  242. 

Channel. — Bed  is  soft  and  likely  to  shift,  but  appears  to  have  remained  fairly  perma- 
nent, as  indicated  by  constancy  of  discharge  ratings. 

Aoeuracy. — It  is  possible  that  daily  discharge  as  determined  by  one  gage-height  read- 
ing a  day  may  be  somewhat  in  error  for  individual  days,  otherwise  the  accuracy 
is  good  for  low  and  medium  stages. 

Cooperation.— ^age  heights  are  furnished  by  the  United  States  Weather  Bureau. 

The  following  dischaige  measurement  was  made  by  W.  E.  Hall: 
November  13,  1912,  gage  height,  11.57  feet;  discharge,  14,000  second-feet. 

Daily  gage  height,  in  feet,  of  Flint  River  at  Bainbridge,  Qa,,far  1912. 


Day. 

Jan. 

F«b. 

Mar. 

Apr. 

May. 

June. 

July. 

Ailg. 

Bept 

Oct. 

Nov. 

Dec. 

1 

is.  3 
18.0 
16.5 
16.1 
15.7 

15.8 
15.4 
15.5 
16.1 
19.0 

11.8 
12.9 
13.5 
14.1 
14.7 

15.1 
14.9 
14.7 
14.5 
13.6 

90.0 
30.0 
19.3 
18.8 
18.3 

16.3 
16.3 
16.8 
17.0 
17.4 

18.8 
18.8 
18.7 
18.4 
18.3 

17.8 
17.4 
16.0 
14.7 
13.4 

27.1 
35.1 
22.7 
30.1 
18.3 

17.6 
17.4 
17.6 
18.0 
18.3 

9.8 
9.7 
10.0 
9.9 
9.5 

9.7 
10.0 
10.9 
U.9 
12.5 

11.4 
12.0 
12.1 
12.2 
11.7 

11. 1 
11.1 
10.6 
10.2 
10.0 

8.0 
7.8 
7.4 
8.4 
8.1 

9.1 
9.6 
10.1 
9.7 
9.5 

8.2 
7.9 
7.5 
7.3 
6.9 

6.6 
6.5 
6.3 
6.4 
6.5 

10.1 
9.6 
9.3 
9.0 
9.0 

8.9 
8.6 
8.5 
7.1 
7.6 

7.1 
7.0 
6.9 
6.8 
6.7 

6.9 
7.0 
9.1 
10.2 
12.8 

2 

3 

4 

5 

6 

7 

8 

9 

10 
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Daily  gage  heighi^  infeet^  of  Flint  River  at  BaMrndge,  Chi.,  for  19i^--0oDtiiii]ed. 


Day. 

Jan. 

Feb. 

Iter. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

Not. 

Dec 

11 

22.6 
25.0 
26.0 
25.0 
24.6 

24.1 
23.6 
21.0 
U.6 
16.6 

16.9 
14.7 
13.3 
13.4 
13.4 

13.2 
12.6 
11.8 
11.5 
11.4 
11.3 

12.7 
11.4 
10.3 
10.8 
11.0 

11.2 
12.1 
12.9 
13.7 
13.5 

13.9 
14.6 
16.8 
16.4 
17.2 

18.2 
19.1 
19.9 
20.2 

18.1 
18.2 
18.6 
18.9 
19.7 

20.6 
33.0 
24.0 
25.2 
25.5 

25.3 
25.7 
26.3 
27.0 
26.4 

25.3 
24.0 
22.0 
20.2 
19.3 
19.0 

13.0 
12.7 
12.6 
12.6 
12.6 

12.5 
12.3 
12.4 
13.5 
15.3 

18.1 
20. 8 
23.9 
27.0 
31.8 

33.6. 
33.4 
32.5 
30.9 
29.9 

18.9 
19.0 
18.4 
17.3 
16.1 

15.3 
14.1 
13.4 
13.0 
12.5 

12.1 
12.0 
11.2 
11.2 
11.1 

10.3 
10.0 
9.9 
9.5 
9.4 
9.6 

12.9 
13.7 
14.8 
14.9 
13.7 

12.5 
11.3 
11.2 
11.3 
11.4 

11.5 
11.6 
11.2 
10.1 
9.5 

9.9 
10.1 
10.5 
10.6 
10.8 

9.8 
10.0 
10.0 
10.0 
10.8 

11.2 
11.8 
12.2 
12.7 
13.0 

13.8 
13.3 
12.9 
12.1 
11.5 

10.6 
9.4 
8.9 
8.6 
8.2 
8.0 

10.2 
10.9 
11.7 
12.2 
12.3 

11.9 
11.4 
10.6 
9.6 
9.2 

9.0 
9.1 
9.5 
9.6 
9.7 

9.9 
9.6 
9.5 
9.3 
9.3 
8.8 

6.7 
6.9 
7.2 
7.3 
7.3 

7.6 
7.4 
7.2 
7.0 
6.8 

7.0 
7.1 
7.2 
7.4 
8.1 

8.5 
8.9 
9.6 
10.2 
10.8 
r 

7.6 
7.6 
7.6 
7.7 
7.9 

8.2 
8.8 
9.7 
11.2 
10.6 

10.4 
10.4 
10.3 
10.2 
10.0 

9.4 
8.9 
8.6 
8.1 
7.4 
7.2 

13.9 
13.6 
12.3 
10.0 
10.1 

9.4 
8.9 
&4 
8.3 
8.1 

8.0 
8.0 
8.0 
8.2 
8.4 

8.4 
8.3 
8.3 

8.3 
7.8 

7.3 

12 

7.2 

S::*:. .:...: 

7.i 

14 

7.3 

15 

7.2 

16 

7.4 

17 

7-6 

18 

7.8 

19 

7.9 

20 

21 

7.6 

22 

7.5 

23 

7.3 

24 

7.1 

25 

6.9 

26 

67 

27 

6.6 

28 

8  1 

29 

106 

30 

12.  S 

31 

12.2 

DaiLy  diecharge^  in  eecond-feetj  of  Flint  River  at  Bainbridgef  Ga.^for  1912. 


Day.           1  Jan. 

1 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

1 
Aug.  '  Sept 

Oct.      Nov. 

Dw. 

, 1 

14,300 

10,400 
10,300 
10,800 
10,600 
9,940 

10,300 
10,800 
12,600 
14,500 
16,800 

13,500 
14,700 
15,000 
15,300 
14,100 

13,900 
12,900 
11,900 
11,200 
10,800 

10,400 
10,800 
10,800 
10,800 
12,300 

13,100 
14,300 
15,200 

"is, 666 

13,700 

11,900 
9,780 
9,030 
8,600 
8,070 
7,830 

7,830 
7,590 
7,160 
8,330 
7,930 

9,310 
10,100 
11,000 
10,300 

9,940 

11,200 
12,500 
14,100 
16,200 
16,400 

14,600 
13,500 
11,700 
9,940 
9,460 

9,160 
9,310 
9,940 
10,100 
10,300 

10,600 
10,100 
9,940 
9,620 

8,880 

8,070 
7,710 
7,260 
6,960 
6,680 

6,410 
6,320 
6,140 
6,230 
6,320 

6,500 
6,680 
6,960 
7,060 
7,060 

7,370 
7,160 
6,960 
6,770 
6,590 

6,770 
6,860 
6,960 
7,160 
7,950 

8,460 
9,020 
10,100 
11,300 
12,300 

11,000 
10,100 
9,620 
9,160 
9,160 

8,600 

!! 

7;360 
7,260 
7,480 
7,710 

8,070 
8,880 
10,300 
13,100 
11,900 

11,600 
11,500 
11,300 
11,300 
10,800 

0,780 
9,020 
8,600 
7^950 
7,160 
6,960 

6,860 
6,770 
6,680 
6,590 
6,500 

6,660 
6,770 
9,310 
11,200 

*i5,"306 
10,800 
11,000 

9,780 
0,030 
8,330 
8,070 

7,830 
7,83(1 
7,830 
8,070 
8,330 

8,330 
8,200 
8,200 
8,070 
7  500 

7.4«i1 

2 ' 

7.4« 

3::::::::::::::. 1.::. :....::.:: 

7,590 

4 1 ' 

7.710 

6 

7,5SO 

6 

7,«0 

7 



-,.170 

8 

7,W) 

0 

7,1» 

10 

6,9dO 

11 

7.060 

12 

13,500 
11,300 
12,300 
12,700 

13,100 
15,000 

6,9^ 

13 

7.ftO 

14 

7,(W) 

15 

6,eio 

16 

17 

15,800 
15,400 
15,600 

15,800 
13,300 
13,100 
13,300 
13,500 

13,700 
13,900 
13,100 
11,000 
9,940 

10,600 
11,000 
11,700 
11,900 
12,300 

7.1fl0 
7.370 

18 

7,590 

19 

7.710 

20 

15(800 

15,000 
14,700 
13,100 
13,100 
13,900 

11,300 
10,800 
10,600 
9,940 
9,780 
10,100 

7,4S0 

21 

7,370 

22 

7,360 

23 

7,0rO 

24 

6.^*0 

26 

6,(80 

26 

6,500 

27 

6,410 

28 

14,300 
13,700 
13,600 
13,300 

7.950 

29 

li;9Q0 

30    

31 

15,200 

NoTE.—Daily  discbarge  computed  ft-om  a  rating  ourve  fairly  well  defined  between  3,000  and  15,000  seoood- 
f«et.    Tbe  diM&arge  exceeded  16,000  second-feet  on  days  for  whicb  estimates  are  not  given. 
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CHIPOLA    RITER    NEAR    ALTHA,    FLA. 

liocation.— About  3  J  miles  west  of  Altha,  Fla.,  3  miles  above  the  mouth  t)f  Tenmile 
Creek  and  1  mUe  above  Luck  and  Tremble  Shoals  at  head  of  navigation. 

Beoords  UTailable.— November  21  to  December  31,  1912. 

I>Tainage  area.— 740  square  miles. 

Oa^e. — Vertical  staff  gage  spiked  to  cedar  stump  on  left  bank;  gage  i&  temporary  and 
is  to  be  replaced  by  a  pennanent  gage  at  same  place. 

Channel. — Rough,  with  bottom  of  soft  limestone;  both  banks  are  steep  and  larely 
overflow. 

IMscharge  meaaurexnents.— From  low  stages  up  to  gage  height  about  12  feet,  meas- 
urements can  be  made  from  downstream  side  of  single  span  steel  highway  bridge 
known  as  Willis  Bridge. 

Artificial  control. — None. 

Accuracy. — Conditions  favor  a  high  degree  of  accuracy  for  all  stages  that  can  be 
covered  by  dischai^  measurement. 

The  following  discharge  measurement  was  made  by  W.  £.  Hall: 
November  22,  1912,  gage  height,  10.49  feet;  dischaxge,  1,480  second-feet. 

Daily  gage  height^  in  feet,  of  Ckipola  River  near  AUha,  Fla. ,  for  1912, 
[D.  L.  CvTt>U,  observer.) 


Day. 

Nov. 

Dec. 

I>ay. 

Nov. 

Dec. 

D«y. 

Nov. 

Dec 

1 

10.0 
0.06 

lao 

10.0 

iao6 
iao5 

10.0 

lai 

10.35 
10.16 

11 

ia26 
10.2 

lai 

iai5 

ia2 

ia26 

10.2 

iai6 

10.2 

iai5 

21 

10.6 
ia45 
10.3 
10.2 

lai 

lao 
lao 

10.25 

ia2 
lai 

IOlI 

2 

12 

22 !.. 

ia2 

3 

13 

23... 

10l25 

4 

14 

24 

10l26 

5 

15 

26 

10.2 

6 

16 

26 

10.1 

7 

17 

27... 

10.2 

8 

Ig 

28 

10.45 

9 

19 

29 

10  4 

10 

20 

30 

11.06 

31 

11.26 

CHOCTAWHATGHBB  RIVB&  BASIN. 

CHOCTAWHATCHEE  BIYEB   NEAR   NEWTON,   ALA. 

Xiocation. — At  the  wagon  bridge  1  mile  west  of  Newton,  Ala.,  and  1  mile  below  the 

railroad  crossing  at  Elba  Junction,  Ala.,  about  5  miles  below  the  mouth  of  West 

Choctawhatchee  River. 
Kecords  arailable.— June  11  to  October  13, 1906;  April  22, 1907,  to  August  22,  1908; 

October  20,  1911,to  August  3,  1912. 
I>rainage  area. — Not  determined. 
Oag^e. — Standard  chain  gage  attached  to  the  downstream  side  of  the  wagon  bridge; 

datum  unchanged.    The  gage  heights  during  1906  were  taken  from  a  vertical  gage 

near  Elba  Junction,  but  they  were  reduced  to  agree  with  the  chain  gage. 
Ghaauiel. — Both  banks  are  high  and  not  likely  to  overflow.    Conditions  of  flow  may 

poflsibly  be  affected  by  dredging  of  channel. 
IMaeharge  meaaurementa.— Made  from  the  wagon  bridge. 
Artiflcial  control. — Probably  some  effect  from  small  power  plant  above. 
Aoenracy.— No  rating  was  developed  for  the  changed  conditions  of  section  in  1911-12. 

No  diachaige  measurements  were  made  at  this  station  during  1912. 
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Daily  gage  height  j  in  feet,  of  Choctawhatchee  River  near  Newton,  Ala.,  for  1912. 
[J.  M.  Hodge,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

8.0 
10.0 
9.0 
8.5 
7.0 

7.0 
12.0 
19.1 
20.0 
16.0 

10.0 
8.0 
7.6 
7.0 
6.5 

5.6 
5.4 
5.0 
4.8 
4.7 

4.2 
4.0 
3.7 
3.6 
3.4 

3.3 
3.4 
3.6 
4.0 
6.9 
6.0 

6.0 
5.0 
4.0 
3.9 
3.8 

3.6 
3.4 
3.2 
5.0 
6.0 

6.3 
6.5 
6.6 
7.6 
5.6 

5.0 
5.0 
4.8 
4.6 
4.5 

5.7 
6.5 
7.0 
8.0 
8.6 

9.0 
10.0 
9.0 
9.0 



6.0 
5.8 
4.8 
4.6 
4.5 

6.6 
6.1 
6.0 
5.4 
5.0 

8.0 
10.0 
13.6 
16.0 
16.0 

15.5 
10.4 
8.0 
6.8 
5.8 

5.4 
5.2 
5.8 
5.8 
6.0 

5.4 
5.2 
5.2 
5.0 
5.4 
5.6 

5.8 
5.7 
5.1 
6.2 
6.4 

6.6 
6.6 
6.8 
5.9 
6.0 

6.2 
6.9 
11.0 
13.0 
21.6 

21.6 
15.6 
10.0 
8.0 
6.0 

5.8 
5.6 
5.3 
5.0 
5.4 

5.6 
6.8 
6.0 
6.2 
5.8 

6.2 
5.2 

n 

6.0 

4.8 
4.6 
4.5 
5.0 
5.0 

4.8 
4.4 
4.2 
3.6 
3.4 

3.3 
3.0 
3.4 
4.0 
4.3 

6.2 
6.0 
6.2 
5.4 
5.0 

5.0 
5.8 
6.4 
5.4 
5.5 
5.3 

5.4 
5.9 
5.7 
5.5 
4.4 

4.3 

4.0 
4.6 
4.8 
5.2 

5.3 
6.0 
4.9 
4.7 
4.4 

4.0 
3.9 
3.4 
3.3 
3.2 

3.1 
3.1 
3.0 
3.0 
2.9 

2.8 
2.7 
2.7 
2.5 
2.6 

2.6 
3.7 
3.8 
3.9 
4.4 

4.6 
4.6 
4.6 
4.4 
4.4 

4.6 
4.6 
4.7 
4.8 
4.6 

3.9 
3.4 
4.0 
3.8 
3.6 

3.4 
3.2 
3.2 
3.1 
3.1 

3.2 
3.2 
3.1 
3.0 
3.0 
3.2 

3.3 
3.2 
4.0 

3 

3 

4 



5 

6 



7 

8 

9 



10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

30 

31 

32 

33 

34 

35 

36 

37 

38 

" 

39 

30 

31 

PEA   RIVER   AT   PERA,  ALA. 

Location. — At  the  Elton  wagon  bridge  half  a  mile  west  of  Pent,  Ala.,  about  10  milea 
above  the  mouth  of  Flat  Creek;  no  tributary  streams  except  ver>-  small  ones  come 
in  nearer  the  station. 

RecordB  available.— August  27,  1904,  to  December  31,  1912. 

Drainage  area. — 1,180  square  miles. 

Gage.— Standard  chain  gage  attached  to  the  bridge;  datum  unchanged. 

Channel. — In  soft  rock;  nearly  permanent. 

Discharge  measurements. — ^Made  from  the  do^iistream  side  of  the  wagon  bridge 
to  which  the  gage  is  attached. 

Artificial  control. — Power  plants  on  Whitewater  Creek,  a  tributary  stream  above  the 
station,  cause  diurnal  fluctuations  in  the  low-water  flow.  The  gage  is  read  twice  a 
day  to  lessen  the  effect  of  such  fluctuations. 

Accuracy. — The  estimates  of  daily  dischaiige  may  be  considerably  in  error  for  indi- 
vidual days  due  to  the  operation  of  the  power  plants  above  the  station.  No  di*- 
chaige  measurements  were  made  at  this  station  during  1912. 
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DaUy  ffog^  heighty  in/eet,  of  Pea  River  at  Pera,  Ala,,  for  1912. 
rw.  O.  Early,  obserrar.] 


Day. 


Jan. 


Feb. 


Mar. 


Ape. 


May. 


Jtme. 


July. 


Aug. 


Sept. 


Oct. 


Not. 


I>ec. 


1. 
2. 
3. 
4. 

5. 

6. 

7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


30.0 
15.9 
14.6 
10.1 
14.2 

12.0 
12.2 
16.2 
24.0 
22.7 

21.0 
17.3 
15.3 
14.0 
12.0 

10.8 
9.8 
9.1 
9.0 
9.0 

8.6 
8.1 
7.8 
7.6 
7.6 

7.4 
7.2 
7.0 
8.7 
15.6 
16.0 


15.0 
15.2 
16.4 
13.8 
10.4 

9.3 
8.6 
8.0 
7.8 
7.6 

10.0 
&5 
7.2 
9.1 

12.4 

11.1 
11.0 
12.0 
10.7 
10.1 

13.2 

19.0 
17.8 
16.4 
19.0 

19.1 
18.2 
17.2 
16.2 


14.4 
12.2 
10.7 
10.4 
14.4 

13.6 
12.2 
11.1 
10.8 
12.2 

11.8 
15.0 
17.3 
15.6 
22.0 

27.4 
28.1 
28.8 
29.4 
24.7 

20.1 
15.0 
12.2 
12.6 
15.8 

13.4 
12.5 
11.7 
12.6 
14.2 
12.8 


12.0 
11.2 
11.2 
10.6 
9.5 

8.8 
8.4 
8.0 
7.8 
7.6 

9.7 
10.2 
10.3 
11.4 
10.2 

9.2 
12.2 
19.6 
18.8 
18.6 

27.4 
30.1 
31.4 
32.8 
32.1 

28.7 
24.8 
19.5 
14.2 
12.3 


12.8 
13.8 
14.0 
13.8 
12.4 

11.8 
12.4 
13.4 
11.4 
10.2 

9.8 
9.5 
8.6 
8.2 
8.0 

7.7 
7.4 
7.2 
6.7 
6.3 

6.1 
6.0 
5.8 
5.7 
5.6 

5.4 
5.2 
5.1 
5.0 
4.9 
4.8 


4.8 
5.4 
10.6 
7.1 
6.2 

.5.6 
7.2 
9.3 
8.2 
7.2 

7.6 
6.8 
6.1 
6.0 
6.0 

5.7 
5.6 
5.6 
5.4 
4.9 

4.6 
4.4 

4.4 
4.1 
4.2 

4.9 
5.8 
5.0 
5.0 
5.3 


5.2 

5.8 
5.8 
6.7 
7.2 

6.6 
6.0 
5.6 
6.4 
6.6 

6.2 
6.0 
5.8 
6.1 
5.7 

5.4 
5.0 
4.5 
4.7 
5.2 

5.4 
5.2 
4.8 
4.4 

4.2 

8.8 
8.8 
3.4 
8.4 
3.3 
3.2 


3.4 
4.6 
5.7 
6.1 
7.0 

5.9 
5.2 
5.6 
5.8 
6.4 

7.6 
6.8 
6.0 
5.6 
5.2 

5.0 
5.0 
5.5 
5.7 
9.0 

7.2 
6.2 
7.2 
8.5 
6.2 

5.8 
5.6 
5.6 
4.7 
4.4 
4.4 


4.0 
3.7 
3.6 
3.4 
3.4 

3.5 
8.4 
8.8 
3.0 
8.2 

8.4 
8.5 
8.4 
4.3 
7.5 

7.4 
7.2 
5.4 
5.3 
6.2 

7.6 
7.0 
7.8 
9.7 
8.9 

8.4 
8.2 
8.2 
6.8 
7.1 


8.7 
9.0 
7.8 
7.4 
7.2 

6.0 
5.6 
5.2 

4.8 
4.6 

4.4 

4.2 
4.1 
5.8 
10.9 

10.0 
8.4 
9.2 
14.2 
18.4 

18.6 
15.4 
12.2 
10.6 
9.6 

8.6 
7.6 
6.6 

6.3 
6.0 
5.8 


5.8 
5.6 
5.7 
5.4 
5.2 

6.0 
19.2 
23.6 
21.6 
16.8 

14.3 
13.2 
11.0 
10.2 
0.4 

8.4 

8.0 
7.4 
7.2 
7.0 

6.9 
6.7 
6.8 
6.6 
6.4 

6.2 
6.2 
6.6 
7.2 
6.7 


6.6 
6.6 
6.4 
6.8 
14.6 

13.0 
12.0 
11.7 
10.3 
9.3 

8.8 
8.4 
8.4 
8.0 
8.0 

7.6 
7.2 
7.0 
6.6 
6.6 

6.6 
6.4 
7.0 
15.5 
17.6 

16.0 
15.7 
17.4 
16.2 
13.1 
12.2 


Daily  discharge^  in  second-feetf  of  Pea  River  at  Pera^  Ala.  ^  for  1912. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Deo. 


2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

IS 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 


7,350 
5,460 
4.870 
5,560 
4,680 

3,670 
3,760 
5,600 
9,190 
8,500 

7,810 
6,110 
6,190 
4,500 
3,670 

8,120 
2,660 
2,360 
2,310 
2,310 

3,140 
1,940 
1,820 
1,740 
1,740 


5,060 
5,140 
5,690 
4,500 
2,930 

2,440 
2,140 
1.900 
1,820 
1,740 

2,750 
2,100 
1,590 
2,350 


3,260 
8,210 
3,670 
3,070 
2,800 

4,220 
6,800 
6,340 
5.690 
6,890 


4,770 
3,760 
3.070 
2,930 
4,770 

4,410 
3,760 
3,260 
3,120 
3,760 

3,580 
5.050 
6,110 
5,330 
8,270 

10,800 
11,100 
11,400 
11,700 
9,510 

7,400 
5,050 
3,760 
8,060 
5,420 


8,670 
3,300 
8,300 
3,030 
2,530 

2,230 
2,060 
1,900 
1,820 
1,740 

3.690 

3,840 
3,890 
8,390 
2,840 

3,400 
3,760 
7,170 
6,800 
6,710 

10,800 
12,000 
12,600 
13,200 
12,900 


4,040 
4,500 
4,590 
4,500 
3,850 

3,580 
3,850 
4,310 
3,390 
2,840 

3,660 
3,530 
2,140 
1,980 
1,900 

1,780 
1,660 
1,500 
1,400 
1,260 

1,190 
1,160 
1,000 
1,060 
1,030 


794 

965 

8,030 

1,550 

1,220 

1,030 
1,590 
2,440 
1,980 
1,590 

1,740 
1,430 
1,190 
1,160 
1,160 

1,060 

1,030 

1,030 

965 

822 

741 
091 
091 
622 
644 


906 
1,090 
1,090 
1,400 
1,590 

1,360 
1,160 
1,030 
1,290 
1,360 

1,220 
1,160 
1,090 
1,190 
1,060 

965 
850 
715 
767 
906 

965 
906 
794 
691 
644 


476 

741 
1,060 
1.190 
1,510 

1,120 
906 
1,030 
1,090 
1,290 

1,740 
1,430 
1,160 
1,030 
906 

850 

850 

995 

1,060 

2,310 

1,500 
1,220 
1,590 
2,100 
1,220 


600 
535 
515 
476 
476 

405 
476 
457 
400 
438 

476 
495 
476 
667 
1,700 

1,660 

1,590 

965 

935 

1,220 

1,740 
1,510 
1,820 
2,620 
2,270 


2,180 
2,310 
1,820 
1,660 
1,590 

1,160 

1,030 

906 

794 

741 

691 

644 

622 

1,000 

3,160 

2,750 
2,060 
2,400 
4,680 
6,610 

6,710 
5,230 
3,760 
3,030 
2,570 


1,090 

1,090 

1,060 

965 

906 

1,160 
6,980 
9,010 
8,090 
5,880 

4,730 
4,220 
3,210 
2,840 
2,490 

2,060 
1,900 
1,660 
1,500 
1,510 

1,470 
1,400 
1,430 
1,360 
1,390 


1,360 
1,360 
1,290 
1,430 
4,830 

4,540 
3,670 
8,590 
3,890 
3,440 

3,330 
2,060 
2,060 
1,900 
1,900 

1,740 
1,590 
1,510 
1,360 
1,360 

1,800 
1,290 
1,510 
5,280 
6,260 
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Daily  discharge,  in  secand-feet,  of  Pea  River  at  Pera^  Ala, ,  for  191i — Oontmued. 


Day. 

Jan. 

Feb. 

liar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Dec 

26 

1,660 
1,690 
1,510 
2,180 
5,330 
5,510 

6,940 
6,620 
6,060 
6,600 

4,310 
3,900 
3,530 
3,950 
4,680 
4,040 

11,400 
9,560 
7,120 
4,680 
3,810 

966 
906 
878 
850 
822. 
794 

822 
1,090 
850 
850 
936 

656 

656 
470 
476 
467 
438 

1,090 

1,030 

1,090 

767 

691 

601 

2,060 
1,980 
1,980 
1,430 
1,650 

2,140 
1,740 
1,360 
1.260 
1.160 
1,090 

1,2» 
1,220 
1,360 
1,500 
1,400 

6,510 

27 

5.370 

28 

filSA 

29 

hm 

30 

4.  ISO 

81 

3,760 

NoTX.— Dally  discharge  computed  from  a  well  defined  rating  curve. 

Monthly  discharge  of  Pea  River  at  Pera,  Ala.,  for  191t. 
[Drainage  area,  1,180  square  mfles.] 


Month. 


Discharge  in  seoond-feet. 


Maximum. 


If  JntmnTu , 


Mean. 


Per 
square 


Run-off 
(depth  in 
mchesoo 
drains^ 

area). 


January 

February 

March 

AprU 

May 

June 

July 

August 

September 

October 

NovembA- 

December 

The  year 


9,190 
6,940 
11,700 
13,200 
4,590 
3,030 
1,590 
2,310 
2,620 
6,710 
9,010 
6,250 


1,510 

1,590 

2,930 

1,740 

794 

622 

438 

476 

400 

622 

906 

1,290 


4,060 
4,040 
6,500 
6,500 
2,230 
1,190 
941 
1,150 
1,130 
2,220 
2,640 
2,950 


3.44 
3.42 
4.66 
4,66 
1.89 
1.01 
.797 
.975 
.958 
1.88 
2.15 
2.50 


19? 
3.«l 
5.37 
5.20 
2.  IS 
1.13 
.92 
1.12 
1.07 
2.17 
2.40 
2.S 


13,200 


400 


2,780 


2.36 


32.10 


ESCAMBIA  BIVEB  BASIK. 
CONECUH    RIVER    AT    BECK,   AJLA. 

Location. — At  Simmons  Bridge  at  Beck,  about  12  miles  below  the  mouth  of  Patsaligft 
Creek,  8  miles  west  of  Andalusia,  Ala.,  a  statiqp  on  the  Central  of  Georgia  and 
Louisville  &  Nashville  railroads. 

Becords  available.— August  24,  1904,  to  December  31,  1912. 

Drainage  area. — 1,290  square  miles. 

Gage. — Standard  chain  gage  attached  io  the  upstream  side  of  the  wagon  bridge; 
datum  unchanged. 

Channel. — In  soft  bed  rock  and  practically  permanent.  Doth  banks  are  subject  to 
overflow  at  high  stages. 

Discharge  measurements. — Made  from  the  wagon  bridge.  No  dischaige  measure- 
ments were  made  at  this  station  during  1912. 

Artificial  control.— The  flow  is  probably  not  affected  by  artificial  control,  but  at 
times  may  be  affected  by  logging  operations. 

Accuracy. — Conditions  of  flow  at  this  station  are  practically  permanent  and  a  good 
rating  has  been  developed  in  previous  years.  Estimates  for  1912  are  based  on 
1911  rating. 
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Daily  gaffe  height,  in/eety  of  Conecuh  River  at  Beek,  Ala,,  for  1912. 
[J.  F.  Hicks,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

16.3 
14.8 
16.4 

"ii'i" 

13.3 
9.8 
8.0 
7.1 
6.6 

'■6.'9* 
6.6 
7.7 

ia6 

11.0 

ia9 
"'i6.'6* 

16.0 
17.0 

"ii-'o' 

16.6 
17.8 

ia6 

17.6 
15.8 

14.1 
13.3 

*'i6.'2" 
8.8 

10.5 
10.3 
9.3 
9.2 

9.0 
14.3 
13. 1 
12.4 
17.0 

18.2 

"22'6* 
26.6 
26.5 

22.4 
17.3 
12.7 

"VLA 

12.0 
12.3 
12.2 
14.8 
14.9 

13.1 
11.9 
11.3 
11.4 
10.3 

8.7 

'**7.6' 
6.3 
6.1 

7.8 

7.9 

8.2 

....... 

7.1 
13.1 
13.4 
13.9 
21.1 

"3L6' 
31.1 
29.8 
29.6 

28.6 
28.6 

■'i7."6' 

14.5 

12.2 
10.9 
11.5 
10.4 

10.5 
11.5 
10.6 
9.2 
8.3 

8.0 

'To" 

6.5 
&9 

5.5 
5.1 
4.9 

'■■4.'6* 

4.3 
4.1 
4.0 
3.9 
3.8 

"*3."6' 
3.4 
3.4 

3.1 

"Ts* 

3.3 
3.6 

3.3 
4.5 

4.7 

**'5.'6" 

4.5 
3.9 
3.6 
4.9 
4.3 

'*'4.T 

8.9 
3.6 
3.3 

3.1 
3.0 

**'2.'7' 
2.6 

2.5 
2.6 
2.4 
2.5 

4.2 
5.6 
5.7 

2.2 
3.3 
2.5 

"is* 
2.3 
2.2 

2.2 
2.2 

"*2.'6* 

2.0 

2.3 
2.3 
2.3 
2.4 

3.3 
3.7 
3.7 
4.0 
3.9 

4.0 

*4.*3* 
4.4 

4.1 

4.4 

5.0 
4.2 

'"4.'9* 

6.6 
6.6 
6.4 
6.4 
6.0 

*6.*6' 
4.6 
3.9 
3.4 

8.2 

3.0 

*"i*9* 
8.3 

6.7 
5.2 
5.2 
9.7 

8.9 
7.7 
7.2 
6.7 
6.4 

5.9 

'■*4.V 
4.3 
4.0 
8.8 

3.7 
3.6 

"*8.*6' 
3.4 

4.3 
18.3 
15.7 
14.7 

10.9 
11.6 
12.5 
11.9 
8.9 

5.5 

""5.*3* 
5.2 
5.1 

5.0 
4.9 
4.8 

4.5 

4.4 

....... 

4.6 

2 

7.8 
10.7 
10.8 
10.1 

9.3 

4.4 

3 

4.6 

4 

4.5 

5 

6.3 

5.6 

*"*4'6" 
4.3 
4.1 

3.9 
4.2 
4.6 

'"i'i" 

3.3 
8.8 
3.2 
3.0 
3.3 

"Ti* 

3.2 
3.1 
2.8 

2.6 
2.4 

""2/2 
2.1 
2.0 

4.9 

3.7 
2.9 
3.0 
4.1 
4.0 

"6.6' 
6.3 
5.9 
4.6 

3.5 
3.2 

'**3.'6' 
3.7 

5.0 
4.7 
4.9 
5.0 

4.0 
4.0 
4.0 
4.2 
4.2 
3.1 

7.6 

6 

8.0 

7 

8.2 

8 

12.5 
16.3 
16.4 

14.9 
13.0 

las 

9 

7.6 

10 

7.4 

11 

7.2 

12 

7.0 

13 

7.0 

14 

6.4 

15 

lao 

9.5 
8.1 
7.2 
6.7 
6.1 

16 

5.7 

17 

6.3 

18 

5.3 

19 

5.0 

20 

4.0 

21 

4.8 

22 

5.8 
5.2 
5.0 

4.8 

4.7 
4.5 

23 

7.1 

24 

11.2 

25 

13.0 

26 

13.0 

27 

12.2 

28 

12.1 

29 

13.4 
16.2 
16.4 

30 

16.5 

81 

3.2 

14.8 

Daily  discharge,  in  Beoond-feet,  of  Conecuh  River  at  Beck,  Ala.,  for  1912, 


Day. 


Jan.     Feb.      Mar.      Apr.     May.    June.    July.    Aug.    Sept.     Oct.     Nov.    Deo. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
80. 
31. 


02,570 
8,020 
4,640 
4,700 
4,310 

8,860 
04,760 
5,660 
7,830 
7,320 

7,030 
5,960 
4,700 
14,480 
4,250 

8,970 
3,190 
2,700 
2,430 
2,100 

111,800 
1,680 
1,640 
1,640 
1,440 

1,400 
1,300 
03,740 

7,770 
7,800 


7,830 
6,980 
7,890 
«,080 
8,170 

6,120 
4,140 
3,130 
2,640 
2,370 

02,460 
2,540 
2,370 
2,970 
4,500 

4,810 
4,750 
04,670 
4,500 
7,660 

8,230 
07, 940 
7,660 
8,000 
8,600 

9,140 
8,520 
7,560 
17,060 


6,680 
6,120 
a5,240 
4,360 
8,680 

4,630 
4,420 
3,860 
8,800 
03,740 

3,090 
6,600 
6^010 
6,610 
8,230 

8,910 
010,200 
11,400 
13,700 
13,600 

11,300 
8,400 
6,880 

»5,740 
6,610 

6,380 
5,650 
5,490 
6,980 
7,030 
■  6,520 


6,010 
6,320 
4,980 
5,040 
4,420 

8,620 
03,000 
2,990 
2,210 
2,100 

8,020 
8,080 
8,240 
0  3,100 
2,970 

2,640 
6,010 
6,180 
6,460 
10,600 

013,600 
16,600 
16,300 
15,500 
15,400 

14,800 
14,800 
111,600 
8,230 
6,800 


5,490 
4.750 


100 
470 
600 

530 
100 
690 
800 
300 

130 
02;  860 
"  500 


320 
000 

780 
600 
400 
400 
300 

210 
120 
060 
040 
906 

0055 
914 
834 
834 

0796 
757 


720 
0858 
996 
796 
914 

795 

1,300 

1,400 

ol,4iO 

1,540 

1,300 
1,040 
914 
1,490 
1,210 

01,210 

1,210 

1,040 

914 

796 

720 
684 
0  634 
585 
554 

624 
624 
496 
524 
0  847 


1,170 
1,830 
1,800 
01,780 
1,680 

1,830 
ol,590 
1,350 
1,210 
1,120 

1,040 
1,170 
1,350 
1,170 
996 

796 
796 
757 
684 
796 

o77tt 
757 
767 
720 
617 

654 

496 
O470 
443 
418 
396 


443 

795 

524 

01,010 

1,400 

965 

650 

684 

1,120 

1,080 

01, 560 
2,060 
2,210 
2,000 
1,360 

874 
757 
0  720 
684 
956 

1,540 
1,400 
1,490 
1,540 
01,310 

1,090 
1,080 
1,080 
1,170 
1,170 
720 


o655 

O5S0 

524 

469 

443 

443 
443 
a  419 
396 
896 

469 
460 
469 
496 
0  646 

795 

956 

956 

1,080 

1,040 

1,060 
01,140 
1,210 
1,260 
1,120 

1,260 
1,640 
1,170 
ol,330 
1,490 


2,370 
2,3/0 
2,270 
2,270 
2,050 

01,920 
1,780 
1,300 
1,040 
834 

757 

684 

02,160 

3,630 

3,300 

2,430 
1,640 
1,640 
4,080 
03,860 

3,630 
2,970 
2,700 
2,430 
2,270 

2,000 
01,750 
1,490 
1,210 
1,080 
906 


956 
914 
0894 
874 
834 

1,210 
8,970 
7,490 
6,920 
06, 840 

4,750 
6,100 
5,660 
6,320 
3,630 

1,780 
ol,730 
1,680 
1,640 
1,500 

1,540 
1,490 
1,440 
01,400 
1,350 

1,300 
1,260 
01,260 
1,260 
1,350 


01,300 
"^1,260 
1,300 
1,300 
2,860 

3,130 
3,240 
03,060 
2,910 
2,810 

2,700 
2,590 
2,590 
2,270 
02,080 

1,890 
1,680 
1,680 
1,540 
1,490 

1,440 
02,040 
2,640 
4,920 
6^950 

6,950 
5,490 
5,440 
06,410 
7,380 
6,980 


o  Discharge  interiMlated. 
Note.— DaUv  discharge  computed  from  a  rating  curve  lairly  well  defined  below  7/)00  seoond-liset. 
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Monthly  discharge  of  Conecuh  River  at  Beck,  Ala.,  for  1912. 
[Dniziage  area,  i;290  sqoare  miles.] 


Montli. 


Dtochaise  in  seoond-feet. 


ICaxinmsL 


Per 
square 


Itaii<<yff 
(flepth.  In 
mcneson 
drainage 
0- 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year. 


7,890 
9,140 
13,700 
10,600 
5,490 
1,540 
1,890 
2,210 
1,540 
4,060 
8,970 
7,380 


1,300 

2,370 

8,580 

2,100 

757 

496 

395 

443 

895 

684 

834 

1,260 


4,060 
5,910 
6,710 
7^340 
2,470 

933 
1,010 
1,140 

825 
2,090 
2,710 
8,170 


3.15 
4.58 
5.20 
5.09 
1.91 
.723 
.783 
.884 
.640 
1.62 
XIO 
2.46 


16,600 


395 


3,190 


2.47 


3.0^ 
4.M 

e.oo 
e.3$ 

2.20 
.81 
.90 

i.oa 

.71 

1.87 
2.34 
2:84 


33.61 


MOBII^E  BIVEB  BASIN. 
OOSTANAULA    BIYEB    AT    BESACA,   GA. 

Location. — At  the  Western  <fe  Atlantic  Railroad  bridge  in  Resaca,  Ga.,  3  miles  below 
the  junction  of  Conasauga  and  Cooeawattee  rivers  and  1  mile  above  the  mouth  of 
Gamp  Creek. 

Records  available.— 1891  to  1898  (gage  heights  by  the  United  States  Weather  Bureau 
and  discharge  measurements  and  gage  heights  by  the  United  States  Geological 
Survey);  1899  to  1904  partial  records  of  gage  heights;  continuous  records  January 
1, 1905,  to  December  31,  1912. 

Drainage  area. — 1,610  square  miles. 

Gage. — ^Heavy  vertical  timber  attached  to  the  downstream  side  of  the  bridge  pier  in 
the  middle  of  the  river;  datum  unchanged. 

Channel. — Slightly  shifting  at  and  below  the  station.  The  left  bank  is  low  and 
overflows  during  high  water  for  480  feet. 

Diacharge  measurements. — Usually  made  from  the  downstream  side  of  the  rail- 
road bridge  but  at  times  from  a  boat  at  tlie  ferry,  about  200  feet  above,  where  the 
section  is  somewhat  better.  No  discharge  measurements  were  made  at  this  sta- 
tion during  1912. 

Artificial  control. — ^Except  on  the  smaller  tributaries  there  are  very  few  milldams, 
and  these  have  little  or  no  effect  on  the  flow  at  the  station.  The  channel  is  some- 
times obstructed  by  logs  under  the  left  span  of  the  bridge. 

Accuracy. — A  good  rating  has  been  developed  in  previous  yeara  for  low  and  medium 
stages. 

Cooperation.— Gage  heights  are  furnished  by  the  United  States  Weather  Bureau. 
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Daify  gage  height,  infeet^  of0o9tanaula  River  at  Resaca^  Ga.jfor  191B. 


Day. 

j«. 

Feb. 

ICar. 

Apr. 

May. 

Juoe. 

July. 

Aog. 

Sept 

Oct 

Nov. 

Dec. 

1 

9.3 

8.8 
7.8 
7.0 
6.2 

A.  3 
4.5 
4.8 
8.3 
7,3 

6.0 
6.6 
5.2 
4.7 
4.4 

4.2 
3.8 
8.4 
6.7 
6.2 

4.7 
4.0 
4.0 
8.4 
3.4 

3.4 
8.6 
3.6 
10.0 
16.6 
13.2 

10.2 
6.6 
5.0 
4.8 
4.6 

4.6 
4.6 
4.4 
4.3 
4.3 

4.3 
4.1 
4.0 
4.3 
13.4 

17.4 
16.0 
13.3 
10.0 
9.3 

8.3 
14.0 
13.0 

9.6 
16.6 

19.6 
14.6 
9.5 
9.3 

8.7 
7.0 
6.3 
6.0 
6.8 

9.3 
9.0 
8.6 
8.0 
8.8 

8.3 
7.6 
7.0 
7.1 
14.4 

10.3 
17.0 
13.8 
8.3 
7.3 

6.6 
6.0 
6.0 
13.3 
16.3 

16.0 
10.0 
8.0 
19.7 
33.3 
35.0 

33.6 
19.4 
13.7 
8.6 
7.0 

7.0 
6.8 
6.7 
6.6 
6.3 

6.0 
6.8 
6.6 
6.6 
6.8 

7.8 
10.3 
9.3 
8.6 
7.6 

7.0 
7.0 
16.0 
10.3 
8.3 

7.0 
7.3 
14.0 
13.0 
14.4 

11.3 
8.6 
7.6 
7.4 
6.8 

7.0 
7.6 
11.0 
9.4 
7.6 

6.0 
6.0 
6.8 
6.6 
6.6 

6.7 
6.6 
6.4 
6.4 
6.3 

6.0 
4.8 
4.6 
4.6 
4.4 

4.3 
4.1 
4.0 
6.7 
14.3 
9.0 

7.3 
6.3 
6.0 
7.4 
6.4 

6.4 
6.6 
6.4 
6.3 
6.0 

4-7 
4.6 

4.4 
4.8 
7.0 

7.0 
6.1 
6.4 
6.0 
4.3 

4.0 
4.0 
3.8 
8.8 
6.0 

9.3 
10.0 
7.8 
6.6 
4.8 

4.3 
6.0 
6.0 
6.6 
6.0 

11.6 
8.6 
6.4 
6.0 
4.6 

6.6 
6.0 
6.4 
6.2 
6.0 

4.6 
4.4 
4.4 
4.9 

4.8 

4.6 
4.6 
4.6 
4.6 
4.4 

4.4 

4.6 
4.4 
4.2 
4.2 
4.3 

4.0 
4.6 
4.2 
4.0 
3.8 

8.8 
3.4 
4.0 
6.0 
9.9 

8.2 
6.1 
6.0 
4.6 
4.4 

4.0 
4.0 
6.2 
6.0 
4.6 

4.2 
4.0 
8.8 
8.8 
8.6 

3.6 
3.2 
3.0 
2.6 
2.6 
2.6 

2.6 
3.4 
3.4 
3.4 
2.6 

2.6 
3.6 
3.4 
3.3 
3.3 

3.1 
3.1 
3,0 
3.0 
8.0 

3.0 
3.0 
3.0 
3.0 
3.6 

8.6 
8.6 
6.4 
9.0 

6.7 

4.3 
8.0 
3.6 
3.4 
3.4 

2.6 
2.4 
2.4 
2.4 
8.4 

2.8 
2.4 
2.4 
3.4 

2.4 

2.2 
3.3 
.  2.0 
2.2 
3.6 

3.0 
3.4 

3.4 
3.8 
6.8 

6.0 
3.3 
3.0 
3.0 
3.8 

8.6 
3.4 
3.3 
3.1 
3.1 
3.0 

3.3 
3.0 
2.6 
2.4 
2.3 

3.3 
3.6 
8.6 
3.4 
3.3 

8.0 
3.8 
3.7 
3.6 
3.6 

3.6 
2.6 
3.4 
3.4 
3.4 

3.3 
3.3 
3.3 
3.3 
3.3 

3.1 
3.0 
3.0 
3.0 
3.0 

1.8 

2    

1.8 

3 

1.8 

4 

3.0 

s 

7.0 

6 

7.6* 

7 

7.6 

8 

6.6 

9 

4.0 

10 

2.9 

11 

3.6 

12 

3.3 

13 

3.3 

14 

15 

3.3 
3.3 

16 

17 

3.6 
3.6 

18 

3.3 

19 

20 

21 

3.0 
3.0 

8.0 

22 

3.3 

28 

24 

3.6 
4.6 

25 

6.6 

26 

6.0 

27 

28 

29 

4.8 
4.3 
4.3 

30 

81 

4.0 

7.0 

DaUy  discharge,  in  eeeond-feet,  ofOottanaula  River  at  Resaca,  Ga.,/or  1912. 


T>^j. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept 


Oct 


Nov. 


Dec. 


1. 
3. 
3. 
4. 
6. 

6. 
7. 
8. 
9. 
10. 

11. 
13. 
13. 
14. 
16. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
37. 
28. 
29. 
30. 
81, 


6,060 
6,600 
4,800 
4,110 
3,430 

2,780 
2,120 
2,360 
6,160 
4,280 

3,270 
2,880 
2,660 
2,270 
2,040 

1,900 
1,630 
1,380 
8,040 
2,660 

2,370 
1,760 
1,760 
1,880 
1,380 

1,380 
1,440 
1,440 
6,780 
13,100 
8,880 


6,970 
3,960 
3,600 
3,350 
2,200 

2,200 
2,120 
2,040 
1,970 
1,900 

1,900 
1,830 
1,760 

i,goo 

10,100 

14,000 
11,600 
8,960 
6,780 
6,060 

6,160 
10,600 
8,0B0 
6,320 
13,100 

16,100 
11,100 
6,330 
6,140 


6,600 
4,110 
3,610 
8,370 
3,940 

6,060 
6,870 
6,610 
4,960 
6,0B0 

6,160 
4,640 
4,110 
4,200 
11,000 

16,800 
13,600 
9,950 
6,160 
4,280 

3,680 
3,270 
3,270 
9,860 
12,800 

11,600 
6,780 
4,960 
16,300 
19,800 
21,600 


20,100 
16,000 
10,300 
6,510 
4,110 

4,110 
3,940 
3,850 
3,680 
3,430 

8,270 
3,110 
2,960 
2,960 
3,110 

4,800 
7,060 
6,050 
6,420 
4,630 

4,110 
4,110 
12,600 
6,970 
6,240 

4,110 
4,280 

10,600 
9,660 

11,000 


7,020 
6,510 
4,630 
4,450 
3,940 

4,110 
4,630 
7,730 
6,230 
4,630 

8,370 
3,270 
3,110 
2,960 
2,960 

3,040 
2,960 
2,800 
2,800 
2,660 

2,500 
2,360 
2,200 
2,120 
2,040 

1,900 
1,830 
1,760 
3,850 
10,900 
6,870 


4,280 
3,430 
2,500 
4,450 
2,800 

2,800 
2,880 
2,800 
2,660 
2,500 

2,270 
2,130 
3,040 
2,350 
4,110 

4,110 
3,350 
3,600 
2,500 
1,900 

1,760 
1,760 
1,630 
1,630 
2,600 

6,060 
6,780 
4,800 
2,960 
2,350 


1,900 
2,500 
3,270 
2,960 
3,270 

8,210 
5,510 
3,600 
2,500 
2,200 

2,960 
8,270 
3,600 
2,660 
2,500 

2,200 
2,040 
2,040 
2,420 
2,350 

2,200 
2,200 
2,200 
2,200 
2,040 

3,040 
3,200 
2,040 

i,goo 

1,900 
1,970 


1,760 
2,200 
1,900 
1,760 
1,630 

1,630 
1,380 
1,760 
3,270 
6,600 

6,160 
3,350 
2,500 
2,200 
2,040 

1,760 
1,760 
2,660 
2,500 
2,120 

1,900 

1,760 
1,630 
1,630 
1,500 

1,500 

1,260 

1,140 

920 

920 

920 


870 
820 
820 
820 
870 

920 
870 
820 
726 
726 

682 
682 
640 
640 
640 

640 

640 

640 

1,140 

1,500 

1,500 
1,500 
2,800 
5,870 
3,040 

1,900 

1,140 

920 

820 

820 


920 
820 
820 
820 
1,380 

1,030 
820 
820 
820 
830 

736 
736 
640 
726 
1,500 

1,140 

820 

820 

1,030 

3,940 

2,500 
1,260 
1,140 
1,140 
1,030 

020 
820 
726 
682 
682 


726 
1,140 
920 
820 
772 

726 
1,440 
1,440 
1,380 
1,260 

1,140 

1,030 

972 

870 

870 

870 
870 
820 
820 
830 

772 
772 
772 
736 
726 

682 
640 
640 
640 
640 


660 

660 

660 

1,140 

4,110 

4,640 
4,540 
2,960 
1,760 
1,080 

870 
773 
773 
773 
773 

870 
1,440 
1,360 
1,140 
1,140 

1,140 
1,260 
1,500 
2,200 
3,960 

2,600 
2,360 

1,900 
1,900 
1,760 
4,110 


Note.— Dafly  dieobaife  computed  from  a  rating  curve  well  defined  below  7,700  second-feet 
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SUBFACB  WATEE  SUPPLY,  1912,  PABT  n. 


Monthly  discharge  o/OostanavJa  River  at  Besom,  Ga.^  for  1912. 
[Drainage  area,  1,610  square  mfles.] 


Month. 


Discharge  In  seoond-feet. 


Maximum. 


Minimum. 


Per 
square 
mife. 


Run-olZ 
fdeptlifii 
iTv»fv^  on 
drainage 


Jannary 

February 

March 

April 

May 

June. 

July 

August 

September 

October 

November. 

December 

The  year 


12,100 
16,100 
21,600 
20,100 
10,900 
6,780 
8,210 
6,600 
6,870 
3,040 
1,440 
4,540 


1,380 

1,760 

3,270 

2,960 

1,760 

1,630 

1,000 

020 

640 

640 

640 

660 


3,390 
6,020 
7,760 
6,370 
3,000 
8,060 
2,740 
2,100 
1,210 
1,050 
891 
1,780 


2.11 
3.74 
4.81 
3.96 
2.42 
1.90 
1.70 
1.30 
.752 
.652 
.553 
1-11 


21,600 


560 


3,350 


2.06 


2.43 

4.(0 

5.54 

4.42 

2.79 

2.12 

1.96 

1.50 

.84 

.75 

.62 

1.28 


28.28 


COOSA    RIYEB    AT    BIYEBSIDE^   ALA. 

Location. — ^At  the  Southern  Railway  bridge  at  Riverside,  Ala.,  1  mile  above  the 
mouth  of  Blue  Eye  Creek  and  about  7  miles  above  Choccolocco  Creek. 

RecordB  available.— September  25,  1896,  to  December  31,  1912. 

Drainage  area. — 7,060  square  miles. 

Gage. — Standard  chain  gage  attached  to  the  right-bank  end  of  the  downstream  side 
of  the  railh)ad  bridge.  The  original  wire  gage  was  located  on  the  downstream  side 
of  the  bridge  near  the  middle  of  the  river.  The  gage  datum  has  not  been  changed 
since  the  station  was  established. 

Channel. — For  a  part  of  the  width  the  current  is  broken  by  a  ledge  above .  Both  banks 
are  high  and  do  not  overflow,  and  the  bed  of  the  stream  is  rocky  and  permanent. 

Discharge  measurements. — ^Made  from  the  downstream  side  of  the  railroad 
bridge.    No  dischaige  measurements  were  made  at  this  station  during  1912. 

Artificial  control. — ^The  flow  is  not  noticeably  affected  by  artificial  control  at  the 
comparatively  few  dams  above.  Four  navigation  locks  have  been  constructed, 
the  nearest  of  which  is  Lock  4,  about  4  miles  above  the  station. 
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Daily  gage  height,  in  feet,  of  Coosa  River  at  Riverside,  Ala.,  for  1912. 
[J.  E.  Whitehead,  obaeryer.] 


Day. 


Jan.     Peb.     Mar.     Apr.     May.    June.    July.    Aug.    Sept.     Oct.     Nor.    Dec. 


9.0 
8.3 
7.8 
7.2 
6.3 

5.3 
4.6 
6.5 
7.6 
8.0 

7.8 
6.9 
6.0 
5.0 
4.6 

4.2 
3.8 
3.5 
3.4 
3.4 

4.0 
.4.0 
3.8 
3.5 
3.2 

3.0 
3.0 
3.2 
6.3 
9.2 
11.4 


11.6 
11.3 
10.0 
8.0 
6.0 

4.8 
4.4 

4.0 
3.8 
3.8 

4.0 
4.0 
4.0 
4.2 
6.2 

8.8 
10.8 
11.3 
11.2 
10.4 

0.0 
9.0 
9.6 
11.0 
11.6 

12.6 
14.3 
14.2 
13.9 


13.6 
13.2 
11.6 
9.7 
7.2 

7.6 
8.2 
8.6 
9.0 
8.6 

8.0 
7.6 
7.0 
6.6 
U.6 

14.2 
14.3 
14.0 
13.6 
12.0 

10.0 
8.8 
8.6 
10.3 
12.2 

12.4 
12.0 
11.6 
15.0 
16.0 
16.0 


16.5 
16.5 
16.0 
15.5 
14.5 

13.6 
11.4 
8.2 
6.0 
6.6 

5.4 
5.2 
5.0 
5.0 
4.8 

6.0 
0.0 
9.4 
9.2 
8.6 

7.6 
10.6 
12.6 
12.5 
11.8 

10.8 
10.0 
10.5 
10.7 
12.0 


11.2 
10.4 
9.3 
8.0 
6.8 

6.4 
6.4 
7.3 
8.2 
8.3 

7.3 
6.1 
5.4 
5.0 
4.8 

4.4 
4.2 

4.0 
3.8 
3.7 

3.5 
3.4 
8.3 

3.0 
2.8 

2.8 
2.8 
2.9 
8.0 
5.4 
8.0 


0.0 
7.8 
5.3 
4.2 
4.0 

4.0 
4.0 
8.8 
3.7 
8.6 

8.3 
3.0 
3.0 
8.6 
4.2 

6.8 
7.8 
6.8 
5.6 
4.0 

3.2 
3.0 
3.0 
3.0 
3.0 

3.2 
4.0 
5.8 
6.0 
5.0 


4.2 
4.2 
4.3 
4.8 
5.4 

5.0 
7.0 
7.4 
6.5 
5.0 

4.7 
5.6 
6.9 
7.6 
7.0 

5.8 
5.0 
4.8 
4.6 
4.5 

5.2 
5.8 
4.4 

4.0 
3.5 

3.4 
3.4 
3.0 
2.8 
2.6 
2.5 


2.5 
2.5 
2.5 
2.5 
2.5 

2.3 
2.2 
2.2 
2.4 
3.6 

6.6 
7.5 
6.5 
5.0 
3.6 

3.0 
3.0 
4.0 
3.8 
3.6 

3.4 
3.4 
8.2 
3.0 
3.0 

3.0 
3.0 
2.8 
2.6 
2.2 
2.2 


2.0 
2.0 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.7 
1.7 
1.6 

1.6 
1.6 
2.0 
2.3 
2.2 

2.0 
2.0 
2.3 
2.4 
4.3 

5.3 
4.8 
8.3 
2.6 
2.0 


2.0 
1.9 
1.8 
2.2 
2.0 

2.6 
3.0 
3.2 
2.4 
2.0 

1.8 
1.7 
1.8 
2.0 
2.2 

2.0 
1.9 
1.8 
2.7 
2.8 

3.8 

4.8 
4.4 
3.0 
2.8 

2.2 
2.0 
2.0 
1.8 
1.8 
1.7 


1.7 
1.7 
1.7 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
2.4 

2.6 
2.3 
2.0 
1.8 
1.7 

1.7 
1.7 
1.7 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 

1.5 
1.5 
1.5 
1.5 
1.5 


1.5 
1.5 
1.5 
1.5 
LS 

4.0 
4.7 
4.7 
4.4 
4.0 

8.4 
3.0 
2.6 
2.0 
2.0 

2.0 
2.0 
2.1 
2.3 
2.6 

2.6 
2.6 
2.8 
3.6 
4.0 

4.3 
4.5 
4.2 
8.7 
8.7 
8.8 


Daily  discharge,  in  second-feet,  of  Coosa  River  at  Riverside,  Ala.,  for  1912. 


Day. 


Jan.   Feb.  Mar.  Apr.  May.  June.  July.  Aug.  Sept.  Oct.  Nor.  Dec 


20,800 
26,900 
24,800 
22,300 
18,700 

14,900 
12,400 
15,600 
23,900 
25,600 

24,800 
21,000 
17,600 
13,800 
12,400 

11,000 
9,660 
8,700 
8,380 
8,38D 

10,300 
10,300 
0,660 
8,700 
7,760 

7,140 
7,140 
7,750 
18,700 
30,700 
40,000 


40,900 
30,600 
34,100 
25,600 
17,500 

13,100 
11,700 
10,300 
9,660 
9,660 

10,300 
10,300 
10,300 
11,000 
18,300 

20,000 
37,500 
39,600 
39,200 
35,800 

29,800 
29,800 
32,400 
38,300 
40,900 

45,100 
52,400 
52,000 
50,700 


40,400 
47,700 
40,900 
32,800 
22,300 

23,900 
26,400 
28,100 
29,800 
28,100 

25,600 
23,900 
21,400 
19,800 
48,900 

52,000 
52,400 
51,100 
49,400 
42,600 


61,800 
61,800 
50,600 
57,500 
53,200 

40,400 
40,000 
26,400 
17,600 
16,000 

15,300 
14,500 
13,800 
13,800 
13,100 

17,500 
29,800 
31,500 
30,7001 
28,100 


34,100  23,900 

29,000 

28,100 

35,300 

43,400 


36,600 
45,100 
44,700 
41,700 


44,300 
42,600 
40,900 
55,400 
50,600 
50,600 


37,500 
34,100 
36,200 
37,000 
42,600 


39,200 
35,800 
31,100 
25,600 
20,600 

19,000 
19,000 
22,700 
26,400 
26,900 

22,700 
17,900 
15,300 
13,800 
13,100 

11,700 
11,000 
10,300 
9,660 
9,340 

8,700 
8,380 
8,060 
7,140 
6,540 

6,540 
6,540 
6,840 
7,140 
15,300 
25,600 


29,800 
24,800 
14,900 
11,000 
10,300 

10,300 
10,300 
9,660 
9,340 
9,020 

8,060 
?140 
7,140 
8,700 
11,000 

20,600 
24,800 
20,600 
16,000 
10,300 

7,750 
7,140 
7,140 
7,140 
7,140 

7,750 
10,300 
16,800 
21,000 
17,100 


11,000 
11,000 
11,300 
13,100 
15,300 

13,800 
21,400 
23,100 
19,400 
13,800 

12,700 
16,000 
21,000 
23,900 
21,400 

16,800 
13,800 
13,100 
12,400 
12,000 

14,500 
16,800 
11,700 
10,300 
8,700 

8,380 
8,380 
7,140 
6,540 
5,970 
5,700 


5,700 
5,700 
6,700 
5,700 
5,700 

5,160 
4,900 
4,900 
5,420 
9,020 

19,800 
23,500 
19,400 
13,800 
9,020 

7,140 
7,140 
10,300 
9,660 
9,020 

8,380 
8,380 
7,750 
7,140 
7,140 

7,140 
7,140 
6,540 
5,970 
4,900 
4,900 


4,380 
4,380 
3,890 
3,890 
3,890 

3,890 
3,890 
3,890 
3,890 
3,890 

3,890 
3,890 
3,660 
3,660 
3,430 

8,430 
3,430 
4,380 
5,160 
4,900 

4,380 
4,380 
5,160 
5,420 
11,300 

14,900 
13,100 
8,060 
5,970 
4,380 


4,380 
4,130 
3,890 
4,900 
4,380 

5,970 
7,140 
7,750 
5,420 
4,380 

3,890 
3,660 
3,890 
4,380 
4,900 

4,380 
4,130 
3,890 
6,250 
6,540 

9,660 
13,100 
11,700 
7,140 
6,540 

4,900 
4,380 
4,380 
3,890 
3,890 
3,660 


3,660 
3,660 
3,660 
3,430 
3,430 


3,220 
3,220 
3,220 
3,220 
3,890 


3,43010,300 
3,43012,700 
3,43012,700 
3,43011,700 
5,42010,300 


5,970 
5,160 
4,380 
3,890 


8,380 
7,140 
5,970 
4,380 


3,660  4,380 
3,660  4,380 


3,660 
3,660 
3,430 


4,380 
4,640 
5,160 


3,430  5,970 

3,430  5,700 
3,430  5,970 


3,430 
3,430 
3,430 


6,540 
9,020 
10,300 


3,22011,300 


3,220 
3,220 


12,000 
11,000 


3,220  9,340 
8,220  9,340 
9,660 


NoTs.— Daily  discharge  computed  from  a  wdU-deflned  rating  curve. 
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SUBFACB  WATEE  SUPPLY,  1912,  PABT  H. 


Monthly  discharge  of  Coosa  River  at  Riverside,  Ala.,  for  191t, 
[Dratna^  ana,  7,060  square  mjQa.] 


MoQth. 


Discharge  io  seoond-fest. 


Maxiziiiim. 


\rfnfiwT|tn, 


Per 
sqoaie 
mile. 


BaxKofl 
Mepthfa 

drainage 


Jannary 

Fefanuuy 

Maroh 

45?:::::;:::: 

June 

July. 

August 

September 

October 

November 

December 

The  year. 


40,000 
52,400 
fi9,600 
61,800 
39,200 
29,800 
23,900 
23,500 
14,900 
13,100 
5,970 
12,700 


7,140 
9,660 
19,800 
13,100 
6,540 
7,140 
5,700 
4,900 
3,430 
3,600 
3,220 
3,220 


16,400 

28,400 

38,300 

34,400 

16,400 

12,800 

13,600 

8,450 

5,230 

5,530 

3,700 

7,400 


2.32 

4,02 

5.42 

4.87 

2.32 

1.81 

1.93 

1.20 

.741 

.783 

.524 

LOS 


61,800 


3,220 


15,800 


2.24 


4.34 

ft.  25 

&43 

2.68 

2.02 

2.22 

1.38 

.83 

.90 

.58 

1.21 


30.52 


ALABAMA    RIVER    AT    SELMA,   ALA. 

Location. — ^At  the  highway  bridge  in  Selma,  Ala. 

Becords  available.-^aniiary  1,  1899,  to  December  31,  1912.  The  station  was 
originally  established  by  the  United  States  Army  Engineer  Corps  but  in  1890 
gage  height  records  were  begun  by  the  United  States  Weather  Bureau.  Although 
it  is  not  thought  that  the  discharge  rating  can  be  accurately  applied  farther  back 
than  1899,  flow  estimates  based  on  earlier  gage  heights  will  probably  be  of  some 
value. 

Drainage  area. — 15,400  square  miles. 

Gage. — Standard  chain  gage  was  installed  by  the  United  States  Geological  Survey 
March  22,  1906,  on  the  downstream  side  of  the  highway  bridge.  The  United 
States  Weather  Bureau  gage  formerly  used  was  in  two  sections — the  low-water 
porticm,  reading  from  — 3  to  +5.1  feet,  being  fastened  to  the  lower  side  of  the 
cofferdam  on  the  second  pier,  and  the  upper  portion,  reading  from  5.1  to  55  feet, 
beiqg  fastened  to  the  draw  pier.  All  gages  have  had  the  same  datum,  but  the 
bad  condition  of  a  short  low-water  section  caused  some  error  in  the  low-water 
readings  prior  to  1906,  especially  those  of  the  year  1904. 

Channel. — In  soft  limestone,  deep,  with  swift  current,  and  difllctdt  to  sound  even 
at  ordinary  stages.  Both  banks  are  high,  but  the  left  is  subject  to  overflow  at 
extreme  high  water. 

Discharge  measurements. — ^Made  from  the  highway  bridge  to  which  the  gage  is 
attached.    No  discharge  measurements  were  made  at  this  station  during  1912. 

Accuracy. — Conditions  of  flow  are  somewhat  changeable,  but  a  &irly  good  rating 
has  been  developed  for  recent  years. 

Cooperation. — Grage  heights  are  furnished  by  the  United  States  Weather  Bureau. 
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DaHy  gage  heightj  in  feet,  o/Alahcnna  River  at  8elma,  Ala.,  for  191  jt. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Deo. 

1 

22.9 
23.6 
23.9 
23.5 
22.5 

20.8 
18.1 
15.5 
17.6 
23.2 

27.0 
27.8 
26.1 
22.4 
17.8 

13.8 
11.8 
9.7 
8.0 
8.8 

ia2 
ia9 

9.6 
&9 
8.2 

7.6 
7.0 
6u6 
11.4 
25.3 
33.9 

4ao 

42.1 
42.5 

4ai 

37.1 

20.2 
21.5 
14.7 
11.8 

ia4 

0.5 
10.2 
11.5 
11.6 
13.9 

17.9 
20.8 
21.9 
23.0 
23.1 

22.5 
22.7 
24.0 
25.5 
28.5 

31.8 
36.0 
87.0 
37.0 

36.1 
84.1 
32.4 
28.4 
26.6 

25.3 
24.3 
212 
24.8 
23.2 

22.6 
22.9 
24.2 
24.9 
28.9 

35.4 
4a7 
44.2 
46.2 
46.4 

46.1 
42.5 
39.0 
36.5 
84.2 

35.6 
37.0 
37.0 
87.0 
87.1 
38.5 

4a4 

41.7 
41.8 
41.1 
39.7 

87.6 
34.9 
32.3 
28.6 
23.1 

17.8 
15.0 
14.1 
14.3 
16.7 

17.5 
25.2 
85.0 
41.8 
44.2 

46.2 
47.3 
48.4 
48.6 
48.6 

48.2 
46.8 
43.9 
39.8 
36.3 

34.1 
33.0 
31.3 
28.6 
25.1 

22.4 
20.5 
18.7 
18.4 
19.7 

20.1 
20.0 
20.8 
22.1 
10.5 

16.2 
13.5 
12.1 
11.2 
10.5 

10.0 
9.6 
9.2 
8.9 
8.6 

8.2 
8.0 
7.7 
7.4 
7.2 
7.1 

7.1 

ia3 

13.4 
13.3 
11.5 

9.4 

8.7 

a.9 

9.0 
9.0 

&1 
7.6 
7.0 
7.5 

ia5 

16.4 
17.6 
15.9 
14.7 
13.4 

11.1 
9.1 
7.6 
8.7 

a2 

6.8 
6.9 
7.1 
8.1 
10.3 

12.5 
12.5 
11.6 
11.4 

ia6 
ia8 

11.5 
10.8 
10.6 
12.4 

13.4 
12.4 
11.0 
10.6 
11.9 

13.5 
13.6 
13.5 
16.8 
17.6 

14.8 
12.8 
10.8 
10.8 
9.9 

8.4 
7.4 
6.6 
6.3 
5.8 
5.5 

5.1 
4.6 
4.5 
4.6 
5.3 

6.0 
5.5 
5.0 
5.4 
8.3 

10.3 
11.6 
14.9 
16.8 
15.0 

11.5 
8.7 
7.6 
9.2 
9.8 

9.0 
7.6 
6.9 
6.9 
6.8 

6.6 
6.8 
7.1 
6.9 
6.2 
5.5 

4.6 
4.1 
3.6 
8.3 
3.1 

3.0 
2.8 
2.6 
2.5 
2.4 

2.2 
2.2 
2.2 
2.2 
2.4 

3.4 
5.6 
6.5 
6.3 
4.4 

4.0 
4.2 
4.3 
4.6 
8.0 

9.7 

8.5 
8.7 
8.8 
&1 

7.4 
6.6 
5.2 
4.2 
3.7 

3.6 
3.6 
4.4 
5.5 
6.7 

4.9 
3.9 
3.1 
2.7 
2.5 

2.4 
2.5 
8.0 
6.4 
6.3 

8.1 
9.4 
9.0 
7.9 
7.7 

6.8 
6.4 
4.4 
8.7 
3.2 
8.0 

2.7 
2.4 
2.2 
2.1 
2.1 

2L1 
2l6 
4.0 
5.0 
6.1 

4.8 
4.3 
4.0 
3.9 
3.5 

3.0 
2.6 
2.4 
2.2 
2.2 

2.3 
2.2 
2.1 
1.9 
1.9 

1.9 
1.8 
1.8 
1.9 
1.9 

2l0 

2 

1.7 

3 

1.8 

4 

2.0 

5 

4.0 

6 

6l6 

7 

0.6 

8 

11.8 

0 

12.0 

10 

11.7 

11 

10.2 

12 

8.7 

13 

7.6 

14 

6.6 

16 

5.5 

16 

6.0 

17 

4.6 

18 

4.4 

19 

4.3 

20 

4.5 

21 

4.7 

23 

4.6 

23 

4.5 

24 

8.0 

25 

18.3 

26 

17.8 

27 

17.0 

28 

16.7 

20 

16.0 

ao 

13.5 

31 

11.8 

Daily  discharge,  in  second-feet,  of  Alabama  River  at  Sehna,  Ala.,  far  1912. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Deo. 


60,600106,000 
61,600114,000 
62,300116,000 
61,200108,000 
58,600  90,200 


54,000 
46,700 
39,900 
45,100 
60,400 

70,800 
73,000 
68,300 
58,300 
45,900 

35,600 
29,300 
25,600 
23,800 
23,600 


20,900 
10,600 
18,800 
20,000 
66,100 
90,100 


96,300 
90,700 
86,900 
74,700 
60,-^ 


700107, 


109,000 
113,000 
113,000 
111,000 
-",000 


n,ooo 

65,800 
37,800 
20,300 
27,200 

26,200 
26,800 
29,800 
30,000 
35,700 


66,100101 

63,400 

63,100 

64,800 

60,400 


,000 
92,900 
85,600 
76,300 
60,200 


68,800 
69,600 
63,100 
66,000 
76,100 


46,900 
38,600 
36,300 
36,800 
40,400 


90,700 
87,600 
82,800 
75,300 
65,600 

58,300 
63,200 
48,300 
47,600 
51,000 

52,100 
51,800 
64,000 
57,500 
60,400 


600110, 


46,  IW 
62,600 
66,900 
59,900 
60,200 


94,300  45,100 
■-^,000  66,800 


41,700 
34,700 
31,200 
29,100 
126,000,120,000^  27,400 


120.000 
126,000 


95,700 
113,000 


l,600m 


26,800 
28,400 
25,400  62;  600 105; 

23,800 

22,200 


69,100|115, 


66,600 
75,000 


126,000 

1120,000 

1,000132,000 

94,600133,000 

91,000133,000 


84,200  94,900132,000 

96,000 ' 

98,900 
96,900 


96,900127,000 
96,9001110,000 
98,900107,000 
99,200  96,900 
103,000 


26,300 
25,200 
24,500 
23,800 
22,900 

22,200 
21,800 
21,100 
20,500 
20,000 
10,800 


19,800 
27,000 
34,400 
34,200 
29,800 

24,900 
23,300 
23,800 
24,000 
24, COO 

22,000 
20,700 
19,600 
20,700 
27,400 

42,200 
45,400 
40,900 
37,800 
34,400 

28,800 
24,200 
20,900 
19,000 
17,900 

19,200 
19,400 
19,800 
22,000 
27,000 


32,200 
32,200 
30,000 
29,600 
27,700 

28,100 
29,800 
28,100 
27,400 
32,000 

34,400 
32,000 
28,600 
27,700 
30,800 

34,700 
35,000 
34,700 
43,300 
45,400 

38,100 
33,000 
28,100 
28,100 
26,100 

22,700 
20,500 
18,800 
18,100 
17,100 
16,400 


15,600 
14,600 
14,400 
14,600 
16,000 

17,500 
16,400 
15,400 
16,200 
22,500 

27,000 
29,800 
38,300 
43,300 
38,600 

29,800 
23,300 
20,900 
24,500 
25,800 

24,000 
20,900 
19,400 
19,400 
19,200 

18,800 
19,200 
19,800 
19,400 
17,900 
16,400 


14,600 
13,600 
12,600 
12,100 
11,700 

11,500 
11,100 
10,700 
10,600 
10,400 

9,980 
9,980 
9,980 
9,980 
10,400 

12,300 
16,700 
18,600 
16,000 
14,200 

13,400 
13,800 
14,000 
14,600 
21,800 

25,600 
22,900 
23,300 
23,600 
22,000 


20,500 
18,800 
15,800 
13,800 
12,800 

12,600 
12,600 
14,200 
16,400 
16,900 

15,200 
13,200 
11,700 
10,900 
10,600 

10,400 
10,600 
11,500 
18,300 
18,100 

22,000 
24,900 
24,000 
21,600 
21,100 

19,200 
16,200 
14,200 
12,800 
11,900 
11,600 


10,900 
10,400 
9,980 
9,790 
9,790 


9,600 
9,060 
9,240 
9,600 
13,400 


79018,600 
25,400 
29,300 
31,000 

600130,300 


0, 

10,700 
13,400 
15,"^ 
15, 


40031, 


;,00026, 


^800 

t,300 

20,900 

18,800 

12,40016,400 


15,0 
14,000  23,: 
13,4002 
13,2001 


11,500 
10,700 
10,400 
9,980 
9,980 


15,400 
14,400 
14,200 
14,000 
14,400 


1,20014, 


1,98014, 


9|79014: 
9,420 
9, 420134; 


t,800 

1,600 

1,400 

21,800 

"%200 


9,42044,600 
9,24046,100 
9,24043,000 
9,42038,600 
9,42034,700 
30,500 


Note.— Dafly  discharge  computed  from  a  well-defined  rating  curve. 
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SUEFACE  WATER  SUPPLY,  1912,  PAET  H. 


Monthly  discharge  of  Alabama  River  at  Selmaj  Ala.  y  for  1912. 
[Drainage  area,  15,400  square  mfles.] 


Month. 


Discharge  in  seoond-feet. 


\fftxitmiin^ 


Ifffiitifinin, 


Per 
square 
mile. 


Run-off 

(depUi  in 

inches  on 

dialnagB 

area). 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

Noyember 

December 

The  year 


90,100 

115,000 

126,000 

133,000 

90,700 

45,400 

45,400 

43,300 

25,600 

24,900 

15,600 

46,100 


18,800 

26,200 

58,800 

36,300 

19,800 

17,900 

16,400 

14,400 

9,980 

10,400 

9,240 

9,060 


44,400 
65,300 
88,900 
94,700 
43,200 
26,500 
29,400 
21,900 
14,700 
15,600 
11,100 
22,600 


2.88 
4.24 
6.T7 
6.15 
2.81 
1.72 
1.91 
1,42 

.955 
1.01 

.721 
1.47 


133,000 


9,060 


39,700 


2.58 


3.32 
4.57 
ft.  65 
€.86 
3.34 
1.02 
2.20 
1.64 
1.07 
1.16 
.80 
1.70 


35.13 


ETOWAH    EIVEE    NEAR    BALL    GROUND,   GA. 

Location. — ^At  the  iron  wagon  bridge  about  3  miles  southeast  of  Ball  Ground,  Ga.,  and 
one-fourth  mile  below  the  mouth  of  Longswamp  Creek. 

BecordB  available.— May  16,  1907,  to  December  31,  1912. 

Drainage  area. — 466  square  miles. 

Gage. — A  standard  chain  gage,  attached  to  the  upstream  side  of  the  bridge,  was  in- 
stalled August  18,  1908,  replacing  the  vertical  staff  gage,  located  75  feet  below 
the  bridge.  The  chain  gage  was  set  to  read  with  the  vertical  staff  at  low  stages 
and  will  differ  only  very  slightly  at  other  stages. 

ChanneL — ^The  left  bank  does  not  overflow,  but  the  right  bank  overflows  about  500 
feet  beyond  the  end  of  the  bridge  approach  at  high  stages.  The  current  is  some- 
what broken  and  is  disturbed  by  a  rough,  rocky  bed  and  curved  channel  above. 

Discharge  measurements. — ^Made  from  the  uptBream  side  of  the  wagon  bridge. 
No  dischaige  measurements  were  made  at  this  station  during  1912. 

Artificial  control. — ^The  operation  of  a  number  of  mills  above  may  cause  slight  vari- 
ations in  flow.    On  this  account  the  gage  is  read  twice  a  day. 

Accuracy. — ^The  rating  is  somewhat  affected  by  shifting  of  the  stream  bed  some  dis- 
tance below  the  station. 
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Daily  gage  height,  in  feet,  of  Etowah  River  near  Ball  Ground,  Ga/,for  1912. 
[R.O.  Bills,  observtf.] 


Day.  Jan.     Feb.     Mar.     Apr.     May.    June.    July.     Aug.    Sept.     Oct.     Nov.    Deo. 


1. 
2. 
3. 
4. 
A. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

'21. 
22 
23 
24 
25 

26 
37 
28 
29 
30 
31 


6.5 
4.5 
4.4 

4.0 
3.8 

8.6 
3.5 
3.7 
4.5 
4.0 

8.8 
8.8 
8.7 
3.6 
3.5 

8.4 
3.3 
3.4 
4.1 
8.6 

3.4 
3.3 
8.3 
8.3 
3.3 

3.2 
3.2 
8.3 
10.0 
0.0 
5.7 


4.6 
4.2 
4.0 
4.0 
8.8 

8.7 
8.6 
3.5 
8.5 
8.7 

8.7 
8.6 
8.5 
3.7 
8.2 

6.6 
5.2 
5.2 

4.8 
4.0 

8.0 
6.4 
5.0 
5.4 
10.7 

9.3 
7.7 
6.0 
5.4 


5.0 
4.8 
4.8 
5.3 
6.2 

6.8 
5.6 
5.2 
5.4 
5.1 

4.8 
5.0 
5.0 
4.8 
18.4 

11.2 
7.2 
5.7 
5.5 
5.3 

5.2 
5.0 
5.4 
8.6 
6.7 

5.7 
5.4 
6.3 
15.4 
8.2 
6.6 


6.2 
6.0 
6.8 
5.5 
5.4 

5.3 
5.3 
5.2 
5.1 
5.0 

5.0 
4.9 
4.9 
4.9 
5.8 

6.9 
6.4 
5.6 
5.2 
5.4 

5.2 
8.6 
7.5 
5.7 
5.4 

5.2 
6.4 
5.6 
6.1 
6.5 


5.6 
5.3 
5.2 
5.3 
5.1 

5.1 
6.2 
5.4 
5.1 
4.9 

4.9 
4.8 
4.7 
4.6 
4.6 

4.6 
4.4 
4.4 
4.3 
4.3 

4.2 
4.2 
4.2 
4.2 
4.1 

4.0 
4.2 
4.9 
7.9 
5.2 
4.4 


4.2 
4.1 
4.3 
5.3 
4.2 

4.3 
4.6 
4.4 

4.1 
3.9 

3.9 
3.8 
3.8 
9.1 
6.6 

5.6 
4.7 
4.4 
4.2 
4.0 

3.9 
3.9 
8.8 
4.6 
6.8 

7.2 
5.0 
4.4 
4.2 
4.1 


4.1 
4.0 
6.3 
4.9 
5.1 

4.7 
4.2 
4.1 
4.2 
4.9 

9.3 
7.2 
5.4 
5.4 
5.0 

4.5 
4.5 
5.5 
5.6 
4.8 

5.1 
4.5 
4.7 
4.6 
4.2 

4.0 
3.8 
3.8 
3.8 
3.7 
8.7 


4.2 
3.8 
8.7 
8.7 
8.7 

8.6 
3.5 
4.0 
7.0 
5.6 

4.3 
4.0 
3.8 
3.7 
8.6 

4.0 
4.8 
4.4 
4.0 
3.6 

3.5 
8.6 
8.6 
8.7 
3.7 

3.6 
3.4 
3.3 
3.3 
3.2 
3.2 


3.2 
3.1 
3.1 
3.4 
8.5 

4.3 
8.3 
3.6 
3.2 
3.1 

3.1 
2.8 
8.0 
3.2 
4.8 

8.9 
3.3 
3.2 
3.1 
3.0 

2.95 

3.7 

8.0 

5.1 

3.9 

3,6 
3.5 
3.5 
3.5 
3.4 


3.3 
3.2 
3.1 
6.0 
4.5 

8.7 
3.4 
3.2 
3.2 
3.1 

3.1 
3.1 
3.0 
3.5 
3.4 

3.2 
3.1 
3.1 
8.3 
5.9 

4.1 

3.8 
3.6 
3.5 
3.4 

3.3 
3.2 
3.2 
3.2 
3.1 
3.1 


3.3 
3.3 
3.1 
3.1 
3.0 

8.1 
4.2 
3.6 
3.4 
3.3 

3.2 
3.1 
3.2 
3.4 
3.3 

3.2 
3.1 
3.1 
3.0 
3.0 

3.0 
3.0 
3.0 
2.95 
2.9R 

2.95 

2.9 

3.0 

3.0 

2.95 


2.95 
3.0 
3.2 
3.3 
3.4 

8.9 
3.6 
3.3 
3.2 
8.1 

8.1 
3.0 
3.0 
3.0 
2.9 

2.96 

3.0 

3.3 

3.2 

3.1 

8.0 
3.0 
3.5 
4.5 
3.6 

3.4 
3.6 
3.4 
8.8 
8.6 
3.9 


Daily  discharge,  in  second-feet,  of  Etowah  River  near  Ball  Ground,  Ga.,for  1912. 


Day. 


Jan.     Feb.     Mar.     Apr.     May.    June.    July.     Aug.    Sept.     Oct.     Nov.    Deo. 


I. 
2. 
3. 
4. 
5. 

6. 

7. 

8. 

0. 

10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
10. 
20. 

21. 
23. 
23. 
24. 
25. 

26. 
27. 
28. 

29. 

ao. 

31. 


2,020 
1,370 
1,310 
1,080 
980 


930 
1,370 
1,060 

980 
980 
930 
880 
830 

780 

735 

780 

1,140 


780 
736 
735 
735 
735 

690 

6Q0 

735 

5,680 

4,780 

2,160 


1,430 
1,200 
1,080 
1,080 
980 


830 
830 
030 

030 
880 
830 
930 
4,100 

2,820 
1,810 
1,810 
1,550 
1,620 

3,930 
2,670 
1,680 
1,950 
6,340 

5,050 
3,600 
2,370 
1,950 


1,680 
1,550 
1,550 
1,880 
1,810 

2,970 
2,090 
1,810 
1,950 
1,740 

1,560 
1,680 
1,680 
1,550 
14,300 

6,820 
3,290 
2,160 
2,020 
1,880 

1,810 
1,680 
1,050 
4,440 
2,900 

2,160 
1,950 
2,600 
11,000 
4,100 
2,820 


2,520 

2,370 
2,230 
2,020 
1,950 

1,880 
1,880 
1,810 
1,740 
1,680 

1,680 
1,620 
1,620 
1,620 
2,230 

8,060 
2,670 
2,090 
1,810 
1,950 

1,810 
4,440 
8,530 
2,160 
1,960 

1,810 
2,670 
2,090 
2,440 
2,740 


1,200 
1,140 
1,250 
1,880 
1,200 

1,250 
1,430 
1,310 
1,240 
1,030 

1,030 

060 

060 

4,870 

2,820 

2,090 
1,490 
1,310 
1,200 
1,080 

1,030 
1,030 
980 
1,430 
2,970 

3,290 
1,680 
1,310 
1,200 
1,140 


1,140 
1,080 
2,600 
1,620 
1,740 

1,400 
1,200 
1,140 
1,200 
1,620 

6,060 
3,290 
1,950 
1,950 
1,680 

1,370 
1,370 
2,020 
2,090 
1,550 

1,740 
1,370 
1,490 
1,430 
1,200 

1,080 
980 
980 
980 
930 
930 


1,200 
980 
930 
930 
930 


830 
1,080 
3,130 
2,090 

1,250 

1,060 

980 

930 


1,080 
1,550 
1,310 
1,080 


830 


930 
930 

880 
780 
736 
735 
600 
690 


600 
645 
645 
780 


1,250 
735 
880 
600 
646 

646 
530 
600 
600 
1,550 

1,030 
735 
600 
645 
600 


930 
3,930 
1,740 
1,030 


830 


830 
780 


735 

600 

645 

2,370 

1,370 

030 

780 
690 
690 
646 

645 
645 
600 
830 
780 

690 

645 

645 

4,180 

2,300 

1,140 
980 


780 

736 
600 
600 
600 
646 
645 


736 
735 
645 
645 
600 

646 
1,200 
880 
780 
736 

600 
645 
600 
780 
735 

690 
645 
645 
600 
600 

600 
600 
600 
680 
580 


660 
600 
600 
680 


600 
690 
735 
780 

1,030 
880 
735 
600 
645 

645 
600 
600 
600 
660 


600 
736 
600 
645 

600 

600 

830 

1,370 


780 
880 
780 
736 
880 
1,030 


Non.— Dally  dJscbarge  oomputed  from  a  well-deflned  rating  curve. 
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Monthly  dischcarge  of  Etowah  River  near  Ball  Ground^  Qa.yfar  191t, 
[Drainage  area,  466  sqoaxe  mUes.] 


Month. 


Discharge  in  seoond-feet. 


Maxlnmm. 


Mfriimnm. 


Per 
square 
mile. 


Run-off 
ondrainago 

(depth  In 


January 

February 

March.. 

April 

May 

June 

July 

August 

September 

October 

Noyember 

December 

The  year 


6,680 
6,340 
14,300 
4,440 
3,850 
4,870 
6,050 
3,130 
3,930 
4,180 
1,200 
1,370 


690 

830 

1,650 

1,630 

1,080 

080 

030 

690 

620 

600 

660 

660 


1,270 

1,970 

8,010 

2,200 

1,610 

1,560 

1,620 

1,060 

928 

075 

673 

741 


14,300 


520 


1,470 


3.73 
4.23 
6.46 
4.72 
8.45 
3.35 
3.48 
3.27 
1.99 
2.09 
1.44 
1.50 


3.15 


3.15 
4.56 

7.45 
6.27 
3.  OS 
3.74 
4.01 
3.63 
2.22 
3.41 
1.61 
1.83 


42.85 


ETOWAH    RIVER    NEAR    ROME;    GA. 

Location.— At  Freemans  Ferry,  6  miles  above  Rome,  Ga.,  "wliere  Etowah  and  Ooeta- 

naula  riveis  unite  to  form  Coofia  River;  1  mile  below  mouth  of  Dikes  Creek. 
Records  available.— August  17,  1904,  to  December  31, 1912. 
Drainage  area. — 1,800  square  miles. 
Gage. — ^Vertical  gage  in  three  sectienB,  on  left  bank  250  feet  below  the  ferry;  datum 

unchanged. 
Chazmel.— Both  banks  are  subject  to  overflow  during  high  water. 
Discharge  measurements. — ^Made  from  the  ferryboat  or  from  a  small  boat  held 

in  place  by  the  ferry  cable.    No  measurements  can  be  made  at  high  stages.    No 

dischaige  measurements  were  made  at  this  station  during  1912. 
Artificial  controL — The  operation  of  the  few  milldams  above  will  seldom  affect 

the  flow,  but  to  provide  for  possible  daily  fluctuations  the  gage  is  read  twice  a 

day. 
Accuracy. — Conditions  of  flow  are  probably  permanent,  and  an  excellent  rating  has 

been  develoi)ed  in  previous  years  for  low  and  medium  stages. 

Daily  gage  Jieight,  in  feet  ^  of  Etowah  River  near  Rome,  Ga.^for  191t, 
[R.  M.  Pattillo,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

4.7 
4.4 

4.3 
4.1 
3.4 

3.0 
2.7 
2.5 
4.4 

3.8 

3.4 
3.2 
3.1 
3.0 
2.0 

4.9 

4.0 
3.6 
3.4 
3.2 

3.1 
3.0 
8.0 
2.8 
2.8 

2.9 
3.0 
2.0 
3.1 
9.1 

4.6 
4.1 
4.0 
4.3 
4.6 

6.7 
6.1 
4.8 
4.8 
4.6 

4.2 
4.0 
4.2 
4.0 
13.6 

8.9 
7.6 
5.9 
4.5 
4.4 

4.3 
4.2 
4.2 
4.1 
4.0 

4.0 
3.9 
3.9 
3.8 
3.6 

6.4 
4.8 
4.3 
5.0 
4.5 

4.2 
7.2 
7.4 
5.2 
4.4 

4.3 
4.2 
4.0 
3.9 
3.8 

3.5 
3.3 
3.2 
4.0 
3.9 

3.6 
3.4 
3.8 
4.0 
3.6 

3.2 
3.0 
3.4 
10.1 
8.6 

3.6 
4.2 
4.2 
4.0 
5.0 

4.4 

3.9 
3.8 
4.7 
6.0 

7.3 

8.4 
6.8 
5.1 
4.6 

3.3 
3.0 
2.9 
2.8 
2.8 

2.8 
2.7 
2.9 
9.5 
6.5 

4.2 
3.5 
3.2 
3.1 
8.0 

2.5 

2.45 

2.4 

2.4 

2.4 

2.7 

2.8 

2.5 

2.45 

2.4 

2.4 

2.3 

2.3 

2.25 

3.0 

2.5 

2.5 

2.45 

3.4 

5.4 

4.0 
2.8 
2.6 
2.6 
2.5 

2.5 

2.45 

2.4 

2.35 

2.8 

2.5 
2.4 
2.4 
2.4 
2.3 

2.35 
2.6 
3.0 
2.8 
2.6 

2.6 
2.5 
2.6 
2.8 
2.8 

2.3 

2 

2.6 

3 

2  6 

4 

2.35 

5 

2.6 

6 

2.8 

7 

2.9 

8 

2.6 

9 

2.6 

10 

2.5 

11 

2.5 

12 

2.6 

13 

2.45 

14 

2.4 

15 

2.4 
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Daily  gage  height,  in/eet,  of  Etowah  River  near  Rome,  Ga.,foT  191f— Caiitiniied. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept 


Oct. 


Nov. 


Deo. 


2.8 
2.8 
2.7 
2.8 
3.2 

3.0 
3.0 
3.0 
2.0 

2.8 

2.6 
2.45 
2.4 
5.2 
11.0 
8.8 


10.4 
0.0 
4.6 
4.4 
4.0 

7.0 
0.0 
5.8 
4.9 
0.3 

14.6 
11.8 
7.5 
5.4 


19.2 

14.4 

7.2 

5.0 

4.6 

4.4 

4.2 
4.3 
7.0 
5.6 

5.0 
4.7 
5.2 
19.2 
20.2 
12.6 


5.0 
6.3 
5.4 
4.6 

4.7 

4.8 
7.2 
11.4 
8.5 
4.8 

4.4 
4.6 
6.0 
5.8 
6.6 


3.7 
3.6 
3.5 
3.4 
8.4 

3.3 
3.2 
3.2 
3.2 
3.2 

3.3 
8.3 
3.2 
8.0 
0.4 
4.4 


6.5 
5.5 
4.2 
3.6 
3.4 

3.2 
3.1 
3.0 
3.3 
3.9 

6.0 
7.9 
4.5 
3.6 
8.5 


4.1 
3.7 
4.1 
4.4 

4.7 

3.9 
3.6 
3.4 
3.2 
8.1 

3.2 
3.2 
3.0 
2.9 
2.8 
3.1 


2.0 
•8.0 
5.0 
4.2 
3.2 

3.0 
2.0 
2.8 

2.8 
2.7 

2.8 
2.0 
2.7 
2.6 
2.6 
2.5 


3.0 
2.7 
2.5 
2.4 
2.3 

2.3 
2.6 
7.0 
7.8 
4.8 

3.0 
2.8 
2.6 
2.6 
2.5 


2.7 
2.6 
2.5 
3.2 
5.6 

4.1 
3.4 
3.0 
2.8 
2.7 

2.7 
2.6 
2.6 
2.6 
2.5 
2.4 


2.6 
2.5 
2.5 
2.4 
2.4 

2.4 

2.35 

2.3 

2.3 

2.25 

2.2 
2.15 
2.4 
2.4 
2.3 


2.35 
2.7 
2.6 
2.6 
2.5 

2.5 
2.4 

2.45 
3.8 
3.4 

3.1 
2.8 
2.8 
2.7 
2.7 
2.5 


DaUy  discharge,  in  second-feet,  of  Etowah  River  near  Rome,  Qa,,for  1912. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


5,260 
4,720 
4,540 
4,180 
2,960 

2,840 
1,920 
1,660 
4,720 
3,640 

2,960 
2,640 
2,400 
2,340 
2,200 

2,060 
2,060 
1,920 
2,060 
2,640 

2,340 
2,340 
2,340 
2,200 
2,060 

1,790 
1,600 
1,540 
6,160 
18,200 
12,600 


5,620 
4,000 
3,300 
2,960 
2,640 

3,400 
2,340 
2,340 
2,060 
2,060 

2,200 
2,340 
2,200 
2,490 
13,200 

15,500 
7,600 
5,080 
4,720 
4,000 

9,400 
13,000 
7,240 
5,620 
13,500 

23,100 
18,000 
10,300 
6,520 


5,080 
4,180 
4,000 
4,540 
6,060 

8,860 
7,780 
5,4r40 
5,440 
5,080 

4,360 
4,000 
4,360 
4,000 
21,300 

31,400 
22,700 
•^9,760 
5,800 
5,060 

4,720 
4,360 
4,540 
9,400 
6,880 

5,800 
5,260 
6,160 
31,400 
33,200 
19,500 


12,800 
10,500 
7,420 
4,900 
4,720 

4,540 
4,360 
4,360 
4,180 
4,000 

4,000 
3,820 
3,820 
3,640 
3,300 

5,800 
8,140 
6,520 
5,080 
5,260 

5,440 
9,760 
17,800 
12,100 
5,440 

4,720 
5,060 
7,600 
7,240 
8,680 


6,520 
5,440 
4,540 
5,800 
4,900 

4,360 

9,760 
10,100 
6,160 
4,720 

4,540 
4,360 
4,000 
3,820 
3,640 

3,470 
3,300 
3,130 
2,960 
2,960 

2,800 
2,640 
2,640 
2,640 
2,640 

2,800 
2,800 
2,640 
11,200 
13,700 
4,720 


3,130 
3,800 
2,640 
4,000 
8,820 

3,800 
2,960 
3,640 
4,000 
3,300 

2,640 
2,340 
2,060 
15,000 
12,300 

8,500 
6,700 
4,360 
3,300 
2,960 

2,640 
2,490 
2,340 
2,800 
3,820 

7,600 
11,000 
4,900 
8,300 
8,130 


3,300 
4,360 
4,360 
4,000 
5,800 

4,720 
3,820 
3,640 
5,260 
7,600 

0,040 
11,900 
9,040 
5,960 
5,080 

4,180 
3,470 
4,180 
4,720 
5,260 

3,820 
8,300 
2,060 
2,640 
2,490 

2,640 
2,640 
2,340 
2,200 
2,060 
2,490 


2,800 
2,340 
2,200 
2,060 
2,060 

2,060 
1,920 
2,200 
13,900 
8,500 

4,360 
3,130 
2,640 
2,490 
2,340 

2,200 
2,340 
5,800 
4,360 
2,640 

2,340 
2,200 
2,060 
2,060 
1,920 

2,060 
2,200 
1,920 
1,790 
1,790 
1,660 


1,660 
1,600 
1,640 
1,540 
1,540 

1,920 
2,060 
1,660 
1,600 
1,540 

1,540 
1,420 
1,420 
1,860 
2,340 

2,340 
1,920 
1,660 
1,540 
1,420 

1,420 
1,790 
9,400 
10,800 
5,440 

2,340 
2,060 
1,790 
1,790 
1,660 


1,660 
1,660 
1,600 
2,960 
6,520 

4,000 
2,060 
1,790 
1,790 
1,660 

1,660 
1,600 
1,540 
1,480 
2,060 

1,920 
1,790 
1,660 
2,640 
6,880 

4,180 
2,960 
2,340 
2,060 
1,920 

1,920 
1,790 
1,790 
1,790 
1,660 
1,540 


1,660 
1,540 
1,540 
1,540 
1,420 

1,480 
1,790 
2,340 
2,060 
1,790 

1,790 
1,660 
1,790 
2,060 
2,060 

1,790 
1,660 
1,660 
1,540 
1,540 

1,540 
1,480 
1,420 
1,420 
1,360 

1,800 
1,260 
1,540 
1,540 
1,420 


1,420 
1,790 
1,790 
1,480 
1,790 

2,060 
2,200 
1,790 
1,790 
1,660 

1,660 
1,660 
1,600 
1,540 
1,540 

1,480 
1,920 
1,790 
1,790 
1,660 

1,660 
1,540 
1,600 
3,640 
2,960 

2,490 
2,060 
2,060 
1,920 
1,920 
1,660 


NoTK. — Daily  dJaeharge  computed  from  a  rating  curve  well  defined  below  4,000  eeoand-leet. 
10,000  •eooiiid4wt  the  estimates  are  only  approximate. 


Above 
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SUEFACB  WATER  SUPPLY,  1912,  PABT  H. 


Monthly  discharge  of  Etowah  River  near  Rome^  Ga.,for  1912. 
[Drainage  area,  1,800  square  miles.) 


Month. 


January 

February 

March 

April 

iSy 

June 

July 

August 

September 

October 

November 

December 

The  year, 


Discharge  in  second-feet. 


Maximum. 


18,200 

23,100 

33,200 

17,300 

13,700 

15,000 

11,900 

13,900 

10,800 

6,880 

2,340 

3,640 


33,200 


Iflnfmnni- 


1,540 
2,060 
4,000 
3,300 
2,640 
2,340 
2,060 
1,660 
1,360 
1,480 
1,250 
1,420 


1,250 


Mean. 


3,630 
6,750 
0,660 
6,480 
4,830 
4,620 
4,520 
3,040 
2,400 
2,350 
1,630 
1,870 


4,310 


Per 

square 
mile. 


2.02 
3.75 
5.37 
3.60 
2.68 
2.57 
2.51 
1.69 
1.33 
1.31 
.906 
1.04 


2.39 


Rim-off 

rdeptliizi 
mcbes  on 
drainage 
0- 


2.33 

4.04 

6.19 

-4.02 

3.09 

2.87 

2.89 

1.95 

1.48 

1.51 

l.OI 

1.20 


32.58 


AMICALOLA    RIVER    NEAR    POTTS    MOUNTAIN,    GA. 

Location. — ^At  a  covered  wagon  bridge,  known  as  Steeles  Bridge,  2  miles  east  of  Potta 
Mountain  post  office  and  one-fourth  mile  above  the  mouth  of  HoUey  Creek;  15 
miles  from  Ball  Ground,  Ga.,  which  is  the  nearest  railroad  station. 

Records  available.— June  21,  1907,  to  December  31, 1908;  June  7, 1910,  to  Decem- 
ber 31,  1912. 

Drainage  area. — 80  square  miles. 

Gage. — ^Vertical  staff  attached  to  a  tree  on  the  left  bank  30  feet  below  the  bridge; 
datum  imchanged. 

Channel. — Rocky  and  permanent  at  station,  but  may  shift  at  a  bar  of  small  bowldera 
a  short  distance  below. 

Discharge  measurements. — ^Made  from  the  wagon  bridge  or  by  wading  at  low  stages. 
No  discharge  measurements  were  made  at  this  station  during  1912. 

Accuracy. — ^Published  data  considered  good. 


Daily  gage  height  y  in  feet,  ofAmicalola  River  near  Potts  Mountain,  Ga.,for  1912. 
[J., A.  Whitmore,  observer.] 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8, 
9 
10 

11. 
12 
13 
14 
15 


1.8 
1.8 
1.9 
1.8 
1.8 

1.8 
1.9 
2.0 
2.0 
1.96 

1.95 
2.0 
1.9 
1.85 
X.8 


2.1 
2.0 
1.9 
1.9 
1.85 

1.8 
1.8 
1.8 
1.8 
1.8 

1.85 
1.85 
1.86 
1.95 
3.0 


2.3 
2.3 
2.2 
2.2 
2.1 

8.2 
2.5 
2.4 
2.4 
2.4 

2.36 
2.3 
2.2 
2.2 
10.5 


3.0 
2.9 
2.8 
2.75 
2.7 

2.7 
2.5 
2.4 
2.3 
2.25 

2.2 
2.2 
2.2 
2.2 
2.2 


2.5 
2.4 
2.4 
2.3 
2.3 

2.3 
3.0 
2.4 
2.3 
2.3 

2.25 
2.25 
2.2 
2.2 
2.1 


1.9 
1.9 
1.9 
2.1 
2.0 

1.95 

1.95 

1.95 

1.9 

1.85 

1.85 
1.8 
1.8 
1.75 
3.5 


1.85 
1.9 
2.0 
1.9 
L9 

2.1 
1.9 
1.85 
1.0 
1.9 

e.4 

2.9 
2.5 
2.2 
2.2 


1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.0 
2.0 
2.1 

2.0 
1.9 
1.0 
1.8 
1.76 


1.55 

1.5 

1.5 

1.5 

1.7 

1.55 
1.5 
1.56 
1.5 
1.5 

1.6 

1.5 

1.56 

1.5 

1.5 


1.6 
1.5 
1.6 
1.9 
1.6 

1.5 
1.5 
1.5 
1.5 
L45 

1.46 
1.46 
1.45 
1.6 
1.5 


1.5 
1.6 
1.5 
1.5 
1.5 

1.6 

1.6 

1.55 

1.6 

1.6 

1.5 

1.66 

1.6 

1.5 

L6 


1.5 
1.5 
1.6 
L6 
1.5 

1.6 
1.5 
1.6 
1.5 
1.6 

1.5 
1.5 
1.5 
1.5 
L5 
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DaUy  gage  height,  in  feet,  o/Amiealola  River  near  Potts  Mountain,  Ga.,for  1912 — Con. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

16 

L8 
1.75 
1.76 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.05 

1.55 
1.55 
1.55 
4.8 
3.0 
2.4 

2.5 
2.4 
2.2 
2.1 
2.25 

2.1 
2.1 
2.1 
2.2 
2.3 

3.8 
8.5 
2.5 
2.4 

3.7 
2.7 
2.5 
2.5 
2.45 

S.35 

2.3 

2.25 

3.5 

2.7 

2.5 
2.0 
2.7 
12.0 
3.7 
8.6 

2.5 

2.4 

2.35 

2.35 

2.3 

2.3 
0.0 
2.7 
2.5 
2.4 

2.3 
2.3 
2.4 
2.9 
2.0 

2.1 
2.1 
2.1 
2.1 
2.0 

2.0 
1.05 
1.05 
1.05 
1.0 

1.0 
1.9 
2.0 
2.0 
1.05 
1.05 

2.0 
1.9 
1.85 
1.8 
L8 

1.8 
1.75 
1.75 
1.75 
2.4 

2.8 
2.0 
1.9 
1.85 
L85 

2.1 
2.1 
2.0 
2.0 
L9 

1.9 
L9 
L9 
L8S 
1.85 

1.85 
1.8 
1.8 
1.75 
1.75 
1.7 

1.76 
L75 
2.0 
1.8 
L8 

1.75 
1.75 
1.7 
1.05 
1.05 

1.05 
1.0 
1.0 
1.55 
1.55 
L65 

1.5 

1.5 

1.5 

1.45 

1.45 

1.5 
t5 
8.9 
2.3 
1.9 

1.0 
1.5 
1.5 
1.5 
1.5 

1.5 

L5 

1.45 

4.0 

L8 

LO 

1.55 

L55 

L5 

1.5 

1.5 

1.5 

1.5 

L5 

L45 

1.45 

1.6 

1.6 

1.5 

1.45 

L45 

1.46 
1.45 
1.45 
1.45 
1.45 

1.45 

1.5 

1.5 

1.5 

1.5 

1.5 

17 

1.5 

18 

1.6 

W 

1.0 

20 

1.0 

21 

1.55 

22 

1.55 

23 

LO 

24 

1.0 

25 

1.0 

26 

1.55 

27 

1.55 

28 

1.5 

29 

1.5 

30 

L5 

31 

L6 

Daily  discharge,  in  second-feet,  ofAmioalola  River  near  Potts  Mountain,  Oa.,for  1912. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

220 
220 
200 
220 
220 

220 
200 
290 
290 
278 

278 
290 
260 
243 
220 

220 
210 
210 
194 
194 

194 
194 
194 
194 
180 

180 
180 
180 
1,740 
760 
465 

834 
290 
200 
200 
243 

220 
220 
220 

220 
220 

243 
243 
243 

278 
700 

510 
405 
875 
834 
398 

834 
334 
334 
375 
420 

1,190 

1,020 

510 

405 

420 
420 
375 
375 
334 

800 
510 
405 
405 
406 

442 

420 

375 

375 

5,150 

1,140 
010 
500 
510 
488 

442 
420 

398 

1,020 

010 

500 

500 

010 

0,050 

1,140 

1,020 

700 
710 
000 
835 
010 

010 
610 
405 

420 
398 

375 
375 
875 
375 
875 

510 
405 
442 
442 
420 

420 
2,450 
010 
510 
405 

420 
420 
405 

710 
560 

510 
405 

465 
420 
420 

420 
700 
405 

420 
420 

398 
396 
375 
375 
334 

834 

334 
334 
334 
290 

290 
278 
278 
278 
200 

200 
260 
206 
296 
278 
278 

260 
200 
260 
834 
290 

278 
278 
278 
260 
243 

243 
220 
226 
210 
1,020 

290 
260 
243 
220 
220 

220 
210 
210 
210 
405 

060 
296 
260 
243 
243 

243 
260 
290 
260 
260 

334 
260 
243 
260 
260 

2,600 
710 
510 
375 
875 

334 
834 
290 
290 
260 

260 
260 
260 
243 
243 

243 
226 
220 
210 
210 
194 

194 
194 
194 
194 
194 

194 
194 
200 
290 
334 

290 
260 
260 
220 
210 

210 
210 
290 
220 
220 

210 
210 
194 
180 
180 

180 
105 
105 
152 
152 
152 

152 
138 
138 
138 
194 

152 

138 
152 
138 
138 

138 
138 
152 
138 
138 

138 
138 
138 
120 
120 

138 
138 
1,250 
420 
260 

105 
138 
138 
138 
138 

138 
138 
138 
260 
165 

138 

138 
138 
138 
126 

126 
120 
126 
165 
138 

138 
138 
126 
1,300 
226 

165 
152 
J52 
138 
138 

138 
138 
138 
138 
126 
126 

138 
138 
138 
138 
138 

138 
165 
152 
138 
138 

138 
152 
138 
138 
138 

138 
138 
138 
126 
126 

126 
126 
126 
126 
126 

126 
138 
138 
138 
138 

T38 

2 

138 

3 

105 

4 

105 

5 

138 

6 

138 

138 

8 

138 

9               

138 

10               

138 

11 

138 

12 

138 

13 

138 

14 

138 

li 

138 

16 

138 

17 

138 

18 

138 

19 

106 

20 

105 

21 

152 

22 

152 

23 

105 

24 

105 

25 

105 

26 

152 

27 

152 

28 

138 

29 

138 

30 

138 

31 

138 

NoTB.— DaOy  discharge  computed  from  a  rating  curve  fiairly  well  defined  below  300  seoond-fieet. 
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80  SUBFAOE  WATBB  SUPPLY,  1912,  PABT  H. 

Monthly  discharge  o/Amicalola  River  near  Potts  Mountain,  Ga.yfor  191t, 
[Drainage  area,  80  square  miles.] 


Month. 


Discharge  in  seoond-feet. 


Maziinuin. 


luDiiiiiini* 


Mean. 


Per 
square 
mile. 


Run-off 
(deptb  in 
inobes  on 
drainage 
0- 


January 

February 

March 

April 

}*ay 

June 

July 

August 

September... 

October 

November. . . 
December... 

The  year 


1,740 
1,190 
6,060 
2,450 

760 
1,020 
2,690 

334 
1,250 
1,300 

165 

165 


180 
226 
334 
375 
260 
210 
194 
152 
126 
126 
126 
138 


801 
392 
890 
665 
866 
298 
369 
213 
192 
183 
137 
146 


3.76 
4.90 
11.1 
7.06 
4.58 
3.72 
4.61 
2.66 
2.40 
2.29 
1.71 
1.82 


6,050 


126 


338 


4.22 


4.34 
5. 28 
12.80 
7.88 
5.28 
4.15 
5.32 
3.07 
2.68 
2.64 
1.91 
2.10 


57.46 


TALLAPOOSA    RIYEB    AT    STUBDEVANT,   ALA. 

Location. — At  the  Central  of  Georgia  Railway  bridge,  one-fourth  mile  west  of  Stur- 
devanty  Ala.,  and  5  miles  below  the  mouth  of  Hillabee  Creek. 

Records  available.— July  19,  1900,  to  December  31,  1912. 

Drainage  area. — ^2,460  square  miles. 

Gage. — A  vertical  staff  gage  on  the  right  bank  of  the  river  about  2,000  feet  above 
the  bridge.  The  original  gage  was  a  staff  in  two  sections  attached  to  the  pier  of 
the  railroad  bridge.  A  standard  chain  gage,  installed  July  10,  1905,  was  read 
until  the  summer  of  1906,  when  the  present  gage  was  installed.  The  readings  of 
the  new  staff  gage  are  all  corrected  to  agree  with  the  readings  of  the  standard 
chain  gage,  referred  to  its  original  datum  at  the  railroad  bridge. 

Channel. — Rocky  and  permanent;  one  side  deep  and  sluggish  at  low  stages.  Both 
banks  overflow  for  about  200  feet  at  extreme  high  stages. 

Discharge  measurements. — ^Made  from  a  plank  walk  resting  on  the  lower  members 
of  the  decked  railroad  bridge.  Some  low- water  measurements  made  from  boat. 
No  discharge  measurements  were  made  at  this  station  during  1912. 

Artificial  control. — ^The  flow  is  under  no  artificial  control  except  at  a  number  of 
small  mills  a  great  distance  upstream. 

Accuracy. — A  good  rating  has  been  developed  in  previous  years  and  excellent  results 
are  obtained  from  this  station.    Estimates  for  1912  are  based  on  1911  rating. 

Daily  gage  height,  in  feet,  of  Tallapoosa  River  at  Stwrdevant,  Ala.,  for  1912. 
[C.  J.  Stowe,  observer.] 


Day. 

Jan. 

Feb. 

Har. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct, 

Nov. 

Dec. 

1 

5.0 
4.7 
4.3 
4.0 
3.8 

3.6 
4.3 
9.8 
7.2 
5.9 

6.7 
5.6 
4.3 
4.0 
3.9 

3.8 
8.6 
3.5 
3.4 
3.6 

4.8 
4.5 
4.5 
4.9 
6.6 

7.1 
6.6 
5.8 
5.6 
5.1 

8.5 
6.1 
5.4 
5.0 
4.9 

4.7 
4.6 
4.6 
4.5 
4.4 

6.1 
5.4 
4.9 
4.8 
5.3 

4.5 
5.8 
7.1 
6.5 
5.4 

8.4 
3.2 

3.3 
3.0 
4.0 

4.0 
4.5 
4.1 
8.7 
8.3 

8.2 
4.0 
3.8 
3.9 
4.1 

4.0 
4.3 
8.6 
5.2 
5.2 

2.3 
2.2 
2.4 
3.3 
3.0 

2.7 
5.6 
5.0 
5.5 
6.1 

2.1 
2.0 
2.0 
1.9 
1.9 

1.9 
1.8 
1.8 
1.7 
1.6 

2.3 
2.2 
2.2 
2.2 
3.9 

5.8 
4.0 
8.0 
2.4 
2.2 

2.0 
1.9 
1.9 
1.8 
1.8 

1.9 
1.8 
1.8 
1.7 
1.7 

1.9 

2 

1.9 

3 

2.0 

4 

3.1 

5 

4.4 

6 

4.3 

7    

3.8 

8 

3.6 

9    

3.3 

10 

3.2 
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DcHy  gage  height,  in/eet,  of  TaUapooBa  River  at  Sturdevant,  Ala,  for  1912— Contd, 


Day. 


Jan. 


Feb. 


ICar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Deo. 


U. 
12. 
13. 
14 
15 

16 
17 
18. 
19. 
20. 

21. 
22. 
23 
24. 
25 

25. 
27 
28. 
29 
SO 
31 


4.9 
4.3 
4.0 
3.6 
3.4 

3.2 
8.0 
8.0 
8.4 
3.8 

8.6 
3.2 
3.0 
2.9 
2.9 

2.8 
2.8 
3.7 
17.5 
15.6 
9.6 


4.7 
4.4 
4.1 
5.0 
6.0 

7.0 
6.3 
5.4 
4.7 
4.2 

6.0 
7.2 
6.7 
8.8 
9.2 

7.8 
7.3 
6.0 
6.3 


6.0 
5.8 
5.2 
5.9 
20.8 

17.1 
10.5 
8.8 
6.1 
5.4 

5.0 
i.S 
4.7 
8.6 

8.7 

6.8 
5.8 
5.4 
12.4 
11.9 
9.8 


4.5 
4.3 
6.0 
4.9 

4.8 

5.7 
12.1 
9.6 
6.8 
7.9 

9.4 
11.5 
12.7 
8.8 
7.2 

5.8 
5.2 
6.1 
7.6 
6.8 


5.0 
5.4 
5.0 
4.6 
4.8 

4.1 
4.0 
8.9 
8.8 
8.7 

8.6 
8.6 
3.5 
3.4 
3.8 

3.3 
3.2 
8.2 
3.2 
8.4 
3.5 


3.0 
2.9 
3.7 
13.1 
10.0 

6.8 
5.2 
4.1 
8.6 
8.4 

8.2 
8.0 
2.9 
2.7 
8.0 

4.1 
5.0 
4.4 
4.0 
3.6 


4.9 
4.0 
4.9 
4.9 
4.1 

4.5 
6.3 
4.7 
4.1 
8.6 

8.3 
8.0 
2.9 
2.9 
2.7 

3.4 
2.9 
2.6 
2.5 
2.3 
2.2 


6.5 
5.1 
4.0 
3.2 
3.1 

3.2 
3.7 
4.0 
3.8 
3.0 

2.8 
2.9 
4.7 
3.0 
8.2 

3.4 
8.0 
2.9 
2.5 
2.3 
2.2 


1.6 
1.6 
1.7 
1.8 
2.8 

2.7 
2.4 
2.2 
2.2 
2.0 

1.9 
1.8 
6.8 
6.0 
4.5 

3.8 
8.0 
2.5 
8.0 
2.6 


2.1 
2.1 
2.0 
2.0 
2.1 

2.1 
2.1 
2.1 
3.8 
4.5 

4.0 
3.3 
2.9 
S.5 
2.3 

2.2 
2.2 
2.0 
2.0 
1.0 
2.0 


1.8 
1.0 
2.0 
2.0 
2.1 

2.0 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.8 

1.8 
1.8 
1.8 
1.9 
1.9 


3.0 
2.0 
2.7 
3.5 
2.8 

X8 
2.8 
8.0 
3.0 
3.9 

X7 
3.6 
8.4 
6.0 
5.8 

4.8 
4.0 
8.8 
8.6 
8.4 
8.4 


Daily  discharge,  in  secoTid-feety  of  Tallapoosa  River  at  Sturdevant,  Ala.,  for  1912, 


Day. 


1. 

2. 
8. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

18. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


Jan. 


6,760 
6,010 
5,120 
4,510 
4,130 

8,770 
5,120 
21,300 
13,000 
9,160 

6,500 
5,120 
4,510 
3,770 
3,430 

3,110 
2,810 
2,810 
3,430 
4,130 

3,770 
3,110 
3,810 
2,670 
2,670 

3,580 
3,530 
3,950 
46,000 
39,900 
20,700 


Feb. 


11,400 
8,830 
5,120 
4,510 
4,820 

4,130 
3,770 
8,600 
3,430 
3,770 

6,010 
5,330 
4,710 
6,760 
0,440 

13,400 
10,300 
7,800 
6,010 
4,910 

9,440 
13,000 
11,400 
16,500 
19,400 

14,900 
13,300 
9,440 
7,640 


Har. 


6,350 
6,550 
5,550 
6,500 
8,880 

12,700 
11,100 
8,880 
8,330 
7,020 

6,760 
8,880 
7,280 
9,160 
54,400 

44,700 
23,600 
16,500 
9,720 
7,800 

6,760 
6,250 
6,010 
17,500 
17,800 

11,700 
8,880 
7,800 
29,600 
28,000 
21,300 


Apr. 


17,200 
9,720 
7,800 
6,760 
6,500 

6,010 
5,770 
5,770 
5,550 
5,330 

5,550 
5,120 
9,440 
6,500 
6,250 

8,600 
28,700 
20,700 
11,700 
15,200 

30,000 
26,800 
30,600 
18,100 
13,000 

8,880 
7,280 
9,720 
14,300 
11,700 


Hay. 


0,720 
7,800 
6,500 
6,250 
7,280 

5,550 
8,880 
12,700 
10,800 
7,800 

6,760 
7,800 
6,760 
5,770 
5,120 

4,710 
4,510 
4,320 
4,130 
3,950 

3,770 
3,770 
3,600 
3,430 
3,270 

3,270 
3,110 
3,110 
3,110 
3,430 
3,600 


June. 


3,430 
8,110 
3,270 
2,810 
4,510 

4,510 
5,550 
4,710 
8,950 
3,270 

2,810 
2,670 
3,960 
31,900 
22,000 

11,700 
7,280 
4,710 
3,770 
3,490 

3,110 
2,810 
2,670 
2,400 
2,810 

4,710 
6,760 
5,330 
4,510 
3,770 


July. 


3,110 
4,510 
3,270 
4,320 
4,710 

4,510 
5,120 
3,770 
7,280 
7,280 

6,500 
4,510 
6,500 
6,500 
4,710 

5,550 
10,300 
6,010 
4,710 
3,770 

8,270 
2,810 
2,670 
2,670 
2,400 

3,430 
2,670 
2,270 
2,140 
1,900 
1,780 


Aug. 


1,900 
1,780 
2,020 
8,110 
2,810 

2,400 
8,330 
6,760 
8,060 
9,720 

10,800 
7,030 
4,510 
3,110 
2,960 

3,110 
3,950 
4,510 
3,270 
2,810 

2,530 
2,670 
6,010 
3,810 
3,110 

3,430 
2,810 
2,670 
2,140 
1,900 
1,780 


Sept. 


1,670 
1,560 
1,560 
1,460 
1,460 

1,460 
1,360 
1,360 
1,270 
1,180 

1,180 
1,180 
1,270 
1,360 
1,900 

2,400 
2,020 
1,780 
1,780 
1,560 

1,460 
1,360 
11,700 
9,440 
5,560 

4,130 
2,810 
2,140 
2,810 
3,270 


Oct. 


1,900 
1,780 
1,780 
1,780 
4,820 

8,880 
4,510 
2,810 
2,020 
1,780 

1,670 
1,670 
1,560 
1,560 
1,670 

1,670 
1,670 
1,670 
4,130 
5,560 

4,510 
3,110 
2,670 
2,140 
1,900 

1,780 
1,780 
1,560 
1,560 
1,460 
1,560 


Nov. 


1,560 
1,460 
1,460 
1,360 
1,360 

1,460 
1,360 
1,360 
1,270 
1,270 

1,360 
1,460 
1,560 
1,560 
1,670 

1,560 
1,460 
1,460 
1,460 
1,460 

1,460 
1,460 
1,460 
1,460 
1,360 

1,360 
1,360 
1,360 
1,460 
1,460 


Deo. 


1,460 
1,460 
1,560 
2,960 
5,880 

4,910 
4,130 
3,770 
3,370 
8,110 

2,810 
2,670 
2,400 
3,140 
1,900 

1,900 
1,900 
3,810 
3,670 
3,670 

3,400 
3,370 
3,430 
9,440 
7,540 

5,130 
4,510 
4,180 
3,770 
3,430 
3,430 


NoTB.— Daily  djaohaige  computed  from  a  well-deflned  rating  onrve. 
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Monthly  discharge  of  Tallapoosa  River  at  Sturdevant^  Ala.  ^  for  1912, 
[Drainage  area,  3,500  square  rnOeB.] 


Month. 


Bischaiige  in  seoond-feet. 


MaTJ'^n'". 


IfhitnuiTn  - 


Mean. 


Per 

square 
mile. 


Ran-off 
(depthin 
incneson 
drainage 
area). 


January 

February 

March 

AprU 

May 

June 

July 

August 

September 

October 

November 

December 

The  year. 


46,000 
19,400 
64,400 
a0,600 
12,700 
31,000 
10,300 
10,800 
11,700 
8,880 
1,670 
0,440 


2,530 
8,430 
5,550 
5,120 
3,110 
2,400 
1,780 
1,780 
1,180 
1,460 
1,270 
1,460 


8,040 
8,310 
13,000 
11,800 
5,630 
5,740 
4,350 
4,030 
2,480 
2,530 
1,440 
3,400 


3.23 
3.32 
5.56 
4.72 
3.25 
2.30 
1.74 
1.61 

.902 
1.01 

.576 
1.36 


54,400 


1,180         5,960 


2.38 


3.n 

3.58 
6.41 
6.27 
2.59 
2.57 
2.01 
1.86 
l.ll 
1.16 
.61 
1.57 


32.48 


TOMBIOBEE   RIVER  AT  COLUMBUS,  MISS. 

Location. — At  the  county  highway  bridge  at  Columbus,  Miss.,  2  miles  above  the 
mouth  of  Luxapallila  Creek  and  about  6  miles  below  the  mouth  of  Tibbee  River. 

Records  available.— July  13,  1905,  to  December  31,  1912.  Also  for  1900  to  1904, 
using  the  gage  heights  furnished  by  the  United  States  Weather  Bureau,  some  of 
which,  especially  for  low  stages,  were  very  greatly  in  error. 

Drainage  area. — 4,440  square  nules. 

Gage. — Chain  gage  was  installed  by  the  United  States  Geological  Survey  on  July  13, 
1905,  at  the  highway  bridge  1,000  feet  above  the  original  site  of  the  gage  of  tLe 
United  States  Weather  Bureau.  The  new  gage  was  set  to  read  the  same  as  the  first 
United  States  Weather  Bureau  gage  at  low  water,  which  makes  it  practically  on 
the  same  datum,  as  the  low- water  surface  is  almost  level. 

Channel. — ^The  right  bank  is  high  and  seldom  overflows.  The  left  bank  overflows 
only  imder  the  bridge  approach  at  a  gage  height  of  about  20  feet.  The  bed  of  the 
stream  is  of  soft  limestone  or  chalk  and  conditions  of  flow  are  somewhat  changeable 
at  low  stages. 

Discharge  measurements. — Made  from  the  wagon  bridge. 

Accuracy. — Estimates  may  be  somewhat  in  error  at  low  stages,  due  to  changes  at  coo- 
trolling  section.        ^ 

The  following  discharge  measurement  was  made  by  W.  {}.  Hall: 
April  8,  1912,  gage  height,  17.78  feet;  discharge,  24,500  second-feet. 

Daily  gage  height^  in  July  of  Tombigbee  River  at  Columbus  j  Miss.,  for  1912. 
[C.  R.  Shackelford,  observer.] 


Day. 


Jan. 

Feb. 

liar. 

Apr. 

M»y 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

19.0 

13.8 

15.8 

22.8 

18.1 

-as 

5.1 

-2.0 

-2.1 

-0.5 

-X4 

19.1 

14.9 

14.6 

25.4 

19.9 

-  .9 

8.3 

-2.1 

-2.4 

-1.0 

-X5 

19.4 

14.8 

11.4 

26.6 

21.5 

-  .8 

8.9 

-2.2 

-X6 

-1.4 

-2.5 

20.4 

12.0 

9.3 

27.0 

21.3 

-  .5 

8.2 

-2.2 

-2.6 

-1.8 

-2.5 

20.9 

8.5 

8.5 

26.2 

19.4 

-  .2 

7.1 

-1.7 

-2.7 

-2.2 

-2.0 

20.5 

0.0 

11.1 

24.2 

16.2 

.1 

5.4 

-1.7 

-2.8 

-2.3 

-2.0 

18.9 

4.3 

11.2 

21.6 

14.3 

.0 

4.7 

-2.2 

-2.9 

-2.4 

-2.1 

16.1 

3.0 

11.6 

18.9 

14.4 

-  .5 

3.4 

-1.8 

-3,0 

-2.7 

-2.1 

14.9 

2.2 

13.7 

16.3 

13.9 

-  .8 

3.3 

-1.8 

-3.0 

-2.8 

-2.0 

13. « 

2.1 

14.0 

14.4 

13.8 

-1.1 

4.6 

.0 

-8.0 

-2.9 

-1.9 

Dee. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 


-2.5 

-2.4 

-  .3 

3.2 

6.5 

11.4 
13.3 
13.7 
14.8 
15.5 
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Daily  gage  height^  infeet^  of  Tombighee  River  at  Columbvs,  Miss. ,  for  1912 — Contd. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept 


Oct 


Nov. 


Dec. 


12.3 
11.8 
11.0 
9.5 

7.7 

5.8 
4.5 
3.4 
7.2 
10.1 

10.7 
11.1 
11.2 
9.4 
0.5 

♦.5 
3.5 
X9 
8.5 
12.4 
12.8 


2.1 
2.2 
2.2 
2.3 
14 

Z4 
2.2 
ZO 
1.7 
1.8 

4.7 
7.8 
8.4 
9.2 
11.0 

13.0 
13.8 
14.6 
15.5 


14.1 
15.7 
17.4 
17.2 
18.5 

19.7 
19.5 
19.3 
19.0 
17.9 

15.5 
12.6 
10.4 
11.2 
12.5 

13.3 
14.8 
16.8 
19.4 
20.8 
21.1 


1Z9 
11.4 
10.8 
11.4 
11.1 

14.8 
20.7 
23.8 
26.1 
26.7 

26.2 
25.1 
25.1 
24.3 
22.4 

20.2 
16.8 
16.0 
16.0 
16.0 


13.4 
12.3 
10.1 
8.3 
7.1 

6.0 
4.8 
4.0 
2.8 
1.8 

1.2 
.8 
.4 

.1 

-  .1 

-  .4 

-  .4 

.0 
.3 

-  .4 

-  .7 


-1;4 
-1.7 
-1.9 
-2.0 
-2.0 

-2.0 
-1.6 
-1.0 
-1.6 
-1.9 

-2.0 
-2L0 
-2.2 
-2.1 
-2L0 

-  .8 

.8 

2.7 

2.9 

2.8 


4.5 

3.7 
3.7 
3.1 
1.8 

1.0 
.4 
1.8 
4.4 
5.0 

5.0 
4.1 
2.8 
1.2 
.0 

-  .6 

-  .9 
-1.4 
-1.6 
-1.7 
-1.8 


2.0 
1.8 
1.3 
1.8 
1.8 

1.3 
.4 
.9 
.0 

-  .7 

-  .8 
-1.3 
-1.3 

1.2 
1.7 

L3 
.0 

-  .5 
-1.0 
-1.5 
-1.8 


-3.1 
-3.1 
-3.1 
-3.2 
-3.0 

-1.0 
.1 
1.3 
.9 
.6 

.5 

.7 

to 

t2 
.5 

-  .4 
-t3 
-1.8 

-  .3 

-  .2 


-2.9 
-2.9 
-3.0 
-3.1 
-3.1 

-3.2 
-3.2 
-3.0 
-2.7 
3.2 

3.4 
2.7 
t3 
1.7 

to 

.2 
-  .6 
-t3 
-t7 
-2.0 
-2.2 


-to 

-2.1 
-2.3 
-2.4 
-2.3 

-2.3 
-2.1 
-2.3 
-2.4 
-2.6 

-2.5 
-2.5 
-2.6 
-2.6 
-2.6 

2.6 
-2.6 
-2.6 
-2.6 
-2.5 


14.7 
13.0 
ItO 
9.3 
7.8 

5.4 
3.0 
2.2 
2.6 
2.7 

2.4 
t5 
2.2 
6.9 
8.8 

9.3 
10.0 
9.9 
8.4 
7.7 
8.3 


Daily  discharge,  in  second-feetf  of  Tomtnghee  River  at  Columbus,  Miss.,  for  1912. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept 


Oct 


Nov. 


Deo. 


28,900 
29,100 
29,700 
32,100 
33,300 

32,300 
28,700 
23,500 
21,500 
19,400 

17,400 
16,600 
15,400 
13,300 
10,900 

8,560 
7,030 
5,820 
10,300 
14,100 

15,000 
15,600 
15,700 
13,200 
9,400 

7,030 
5,930 
5,320 
12,000 
17,500 
18,100 


19,700 
21,500 
21,300 
16,900 
12,000 

8,800 
6,810 
5,420 
4,620 
4,520 

4,520 
4,6i0 
4,620 
4,720 
4,820 

4,820 
4,620 
4,420 
4,140 
3,760 

7,250 
11,000 
11,800 
12,900 
15,400 

18,500 
19,7t)0 
21,000 
22,500 


23,000 
21,000 
16,000 
13,000 
12,000 

15,600 
15,700 
16,300 
19,600 
20,100 

20,200 
22,800 
25,800 
25,500 
27,900 

30,400 
30,000 
29,500 
28,900 
26,700 

22,600 
17,800 
14,600 
15,700 
17,700 

18,900 
21,300 
24,700 
29,700 
33,000 
33,800 


38,000 
44,500 
47,200 
48,500 
46,500 

41,500 
35,000 
28,700 
23,900 
20,700 

18,300 
16,000 
14,400 
16,000 
15,600 

21,300 
32,800 
40,500 
46,200 
47,800 

46,500 
43,800 
43,800 
41,800 
37,000 

31,600 
24,700 
23,400 
23,400 
24,400 


27,100 
80,900 
34,800 
34,200 
29,700 

23,700 
20,500 
20,700 
19,900 
19,700 

19,100 
17,400 
14,100 
11,700 
10,100 

8,800 
7,380 
6,480 
5,220 
4,230 

8,660 
3,300 
2,940 
2,670 
2,500 

2,250 
2,250 
2,580 
2,850 
2,250 
2,020. 


1,940 
1,870 
1,940 
2,170 
2,410 

2,670 
2,580 
2,170 
1,940 
1,730 

1,620 
1,320 
1,200 
1,130 
1,130 

1,130 
1,390 
1,800 
1,460 
1,200 

1,130 
1,130 
1,010 
1,070 
1,130 

1,940 
3,300 
5,120 
5,320 
5,220 


7,720 
11,700 
12,500 
11,600 
10,100 

8,060 
7,250 
5,820 
5,720 
7,030 

7,080 
6,150 
6,150 
5,520 
4,230 

3,480 
2,940 
4,230 
6,920 
7,600 

7,600 
6,590 
5,220 
3,660 
2,580 

2,090 
1,870 
1,520 
1,390 
1,320 
1,260 


1,130 
1,070 
1,010 
1,010 
1,320 

1,320 
1,010 
1,260 
1,260 
3,390 

4,420 
4,230 
3,760 
4,230 
4,230 

3,760 
2,940 
3,390 
2,580 
2,020 

1,940 
1,500 
1,590 
8,660 
4,140 

8,760 
2,580 
2,170 
1,800 
1,460 
1,260 


1,070 
805 
840 

785 
735 

685 
635 
590 
500 
590 

545 
545 
545 
500 
590 

1,800 
2,670 
3,760 
3,390 
3,120 


3,210 
3,480 
3,660 


2,260 
1,590 
1,260 
2,330 
2,410 


2,170 
1,800 
1,520 
1,260 
1,010 

950 
895 
735 
685 
635 

635 
635 
590 
545 
545 

600 
500 
590 
735 
5,620 

5,820 
5,120 
3,760 
4,140 
3,480 

2,760 
2,090 
1,590 
1,320 
1,130 
1,010 


805 
840 
840 
840 
1,130 

1,130 
1,070 
1,070 
1,130 
1,200 

1,200 

1,070 

950 

895 

950 

960 
1,070 
950 
895 
840 

810 
840 

785 
785 
785 

785 
785 
785 
785 
840 


■  840 
895 
2,410 
5,620 
9,400 

16,000 
18,800 
19,600 
21,300 
22,500 

21,200 

18,500 
15,400 
13,000 
11,000 

8,080 
5,420 
4,620 
5,020 
5,120 

4,820 
3,940 
4,620 
9,880 
12,300 

13,000 
14,000 
13,900 
11,800 
10,900 
11,700 


Note.— Daily  discharge  computed  from  a  rating  curve  well  defined  below  4,000  seoond-feet  and  fisilrly 
well  defined  below  32,000  seoond-feet 
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Monthly  discharge  of  Tombighee  River  at  ColumJms,  Miss.  ^  for  191$. 
[Drainage  area,  4,440  square  miles.] 


HOQtll. 


Discharge  in  secx>nd-feet. 


Mfyrlfi^ntn, 


Ifftifmnit^^ 


Mean. 


Per 
square 


Rirn^nff 

(depth  In 

inches  on 

drainage 

area). 


Aod>- 
racy. 


January 

February , 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


33,300 

22,500 

33,800 

48,500 

34,800 

5,320 

12,500 

4,420 

3,7fl0 

5,820 

1,200 

22,500 


5,320 

3,760 

12,000 

14,400 

2,020 

1,010 

1,260 

1,010 

600 

500 

785 

840 


17,200 

10,600 

25,500 

32,800 

12,700 

2,040 

6,710 

2,430 

1,700 

1,770 

031 

10,800 


3.87 
2.30 
6.74 
7.80 
2.86 

.450 
1.29 

.547 


.210 
3.43 


4.46 

2.58 

6.62 

8.24 

3.30 

.51 

1.49 

.63 

.43 

.46 

.23 

2.80 


48,500 


500 


10,400 


2.34 


3L76 


TOMBIOBEE    BIVEB    AT    EPES,   ALA. 

Location.^At  the  Alabama  Great  Southern  Raiboad  bridge  just  below  the  mouth  of 

Jones  Creek,  about  half  a  mile  from  Epes,  Ala. 
Records  available. — 1900  and  1901  (dischaige  measurements  were  made  by  the 

United  States  Geological  Survey  and  a  rating  was  developed  for  these  yeais); 

November  29, 1904,  to  December  31, 1912.    A  record  of  approximate  gage  heightB, 

based  on  a  gage  painted  on  one  of  the  bridge  piers,  has  been  kept  by  the  Alabama 

Great  Southern  Railroad  for  a  number  of  years. 
Drainage  area. — 8,830  square  miles. 

Gage. — Standard  chain  gage  attached  to  the  railroad  bridge;  datum  unchanged. 
Channel. — ^At  flood  stages-^gage  heights  of  38  feet  and  over — ^the  left  bank  overflows 

for  about  seven-eighths  of  a  mile  under  the  trestle  approach  to  the  bridge.    Some 

changes  in  section  have  probably  occurred  since  the  station  was  established. 
Discharge  measuremente. — ^Made  from  the  downstream  side  of  the  railroad  bridge. 

No  discharge  measurements  were  made  at  this  station  during  1912. 
Accuracy. — Good  results  have  been  obtained  at  this  station  in  the  years  when  sufiS,- 

cient  dischaige  measurements  were  made  to  fix  the  rating  curve. 


Daily  gage  height  j  in  feet  y  of  Tombighee  River  at  Epes,  Ala.,  for  1912. 
[Qeorge  Haven,  obeerver.] 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


Hay. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Doc. 


1. 
2. 
3 
4. 
6. 

6. 
7. 
8. 
9. 
10. 

11 
12. 
13 
14 
15 


38.7 
30.4 
39.8 
40.0 
40.1 

39.8 
39.8 
39.6 
39.9 
39.8 

39.4 
38.4 
86.6 
34.5 
31.7 


28.2 
28.4 

28.6 
28.9 
28.8 

27.4 
23.8 
18.4 
13.8 
12.2 

12.4 
11.6 
10.8 
11.8 
13.3 


29.6 
30.0 
30.7 
81.2 
29.8 

28.1 
26.6 
26.8 
28.6 
29.2 

29.4 
82.6 
83.8 
84.5 
37.8 


43.8 
44.1 
44.4 
44.7 
45.2 

45.6 
46.0 
46.4 
46.5 
46.4 

46.9 
45.1 
44.1 
42.6 
41.2 


45.1 
44.2 
43.2 
42.4 
41.7 

41.8 
41.8 
41.8 
41.4 
40.4 

39.2 
37.4 
85.6 
83.8 
80.8 


4.8 
5.6 
7.6 
7.0 
6.8 

6.4 
7.2 
7.7 
6.0 
5.1 

4.6 
4.0 
4.5 

8.6 
8.0 


9.9 
11.8 
15.2 
16.7 
16.4 

15.8 
14.7 
13.1 
11.8 
10.4 

11.3 
11.6 
10.7 
9.9 
0.4 


3.4 
8.1 
2.0 

2.8 
2.7 

2.8 
3.4 
8.0 
2.9 
3.6 

8.0 
10.8 
10.6 
9.4 
8.7 


3.4 
2.5 
2.6 
2.7 
2.6 

2.4 
2.4 
2.0 
2.0 
1.8 

1.8 
1.7 
1.7 
1.7 
2.4 


4.4 
4.2 
4.0 
3.8 
3.7 

3.4 
3.1 
2.8 
2.4 
2.3 

2.1 
2.0 
2.2 
2.3 
1.8 


2.8 
2.6 
2.5 
2.4 
2.4 

2.5 
2.8 
2.8 
2.9 
3.0 

3.2 
3.2 
3.0 
3.0 
2.8 


2.3 
2.4 
2.9 
6.7 
12.6 

17.1 
19.6 
22.1 
23.2 
23.9 

24.4 

26.3 
24. » 
23.8 
21.2 
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DaUy  gage  heigM,  infeety  of  Tombighee  River  <a  EpeSj  Ala.  ^  for  i9if— Continued. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jane. 


July. 


Aug. 


Sept 


Oct. 


Nov. 


Dee. 


16. 
17. 
18. 
19. 

ao. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
81. 


27.2 
22.8 
17.6 
15.6 
17.6 

20.0 
20.9 
21.0 
21.0 
24.0 

18.0 
14.0 
11.9 
22.6 
25.9 
27.6 


12.4 
11.5 
10.9 
10.2 
9.6 

12.8 
18.4 
21.0 
22.6 
25.0 

26.8 
28.4 
29.2 
29.4 


39.6 
40.0 
40.2 
40.4 

40.4 
40.2 
40.3 
41.2 
40.6 

40.2 
89.1 
89.0 
41.0 
43.0 
43.5 


42.1 
44.2 
45.2 
46.2 
47.5 

48.4 
49.1 
49.5 
49.2 

48.8 

48.8 
47.8 
47.2 
46.7 
46.0 


26.2 
20.2 
15.1 
11.9 
10.0 

8.8 
7.8 
7.2 
6.7 
6.3 

5.8 
5.5 
5.3 
5.4 
5.6 
5.2 


5.2 
4.8 
4.2 
4.3 
4.1 

3.6 
8.3 
8.1 
8.0 
2.9 

3.0 
8.6 
5.0 
7.0 
9.1 


8.3 
7.3 
7.3 
9.0 
12.5 

13.4 
12.4 
11.6 
9.5 
7.6 

6.4 
5.4 
5.0 
4.6 
4.0 
3.6 


8.9 
8.2 
7.2 
6.7 
0.0 

5.0 
4.4 

4.0 
4.4 
5.8 

6.6 
6.4 
5.9 
5.0 
4.4 
3.9 


2.6 
2.5 
5.2 
6.4 
6.0 

5.4 
6.^ 
5.6 

5.8 
5.8 

6.0 
5.4 
4.6 
3.8 
3.4 


1.8 
1.8 
1.8 
2.0 
2.1 

5.7 
7.6 
7.6 
6.8 
6.5 

6.2 
5.6 
5.0 
4.2 
8.5 
3.0 


2.7 
2.8 
2.7 
2.7 
2.6 

2.5 
2.4 
2.4 
2.3 
2.3 

2.3 
2.2 
2.2 
2.3 
2.3 


18.0 
14.5 
11.0 
9.0 
8.0 

8.4 
8.2 
9.0 
14.2 
17.0 

18.7 
19.4 
19.6 
19.4 
19.0 
18.8 


Daily  discharge,  in  second-feet ,  of  Tombighee  River  at  EpeSj  Ala.  y  for  1912, 


Day. 


JaxL 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1. 
2. 
3. 
4. 
6. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27, 
28. 
29. 
30. 
31. 


89,100 
89,800 
40,200 
40,400 
40,500 

40,200 
40,200 
40,000 
40,300 
40,200 

39,800 
88,800 
86,900 
34,700 
31,800 

27,100 
22,500 
17,100 
15,000 
17,000 

19,600 
20,600 
20,700 
20,700 
23,800 

17,500 
13,400 
11,200 
22,300 
25,800 
27,500 


28,100 
28,400 
28,600 
28,900 
28,800 

27,300 
23,600 
18,000 
13,200 
11,500 

11,700 
10,900 
10,100 
11,100 
12,700 

11,700 
10,800 
10,200 
9,430 
8,800 

12,100 
18,000 
20,700 
22,300 
24,800 

26,700 
28,400 
29,200 
29,400 


29,600 
80,000 
80,700 
81,800 
29,800 

28,000 
26,500 
26,700 
28,600 
29,200 

29,400 
82,700 
34,000 
34,700 
88,100 

89,200 
40,000 
40,400 
40,600 
40,800 

40,800 
40,600 
40,700 
41,700 
41,000 

40,000 
89,500 
89,400 
41,600 
43,500 
44,100 


44,400 
44,700 
46.000 
45,300 
45,800 

46,200 
46,700 
47,100 
47,200 
47,100 

46,600 
45,700 
44,700 
43,100 
41,700 

42,600 
44,800 
46,800 
46,900 
48,200 

49,200 
49,900 
50,300 
50,000 
49,600 

49,100 
48,500 
47,900 
47,400 
46,700 


45,700 
44,800 
43,700 
42,000 
42,200 

42,300 
42,300 
42,300 
41,900 
40,800 

89,600 
37,700 
35,800 
34,000 
80,900 

26,100 
19,800 
14,500 
11,200 
9,220 

8,000 
7,000 
6,410 
5,940 
5,460 

5,080 
4,800 
4,600 
4,700 
4,890 
4,510 


4,130 
4,890 
6,800 
6,220 
6,030 

5,650 
6,410 
6,900 
5,270 
4,420 

3,940 
3,400 
3,850 
7,800 
7,200 

4,510 
3,670 
3,580 
3,670 
3,490 

8,040 
2,770 
2,590 
2,500 
2,420 

2,500 
3,040 
4,320 
6,220 
8,300 


9,120 
11,100 
14,600 
16,200 
15,900 

15,300 
14,100 
12,400 
10,600 
9,640 

10,600 
10,900 
9,950 
9,120 
8,600 

7,500 
6,500 
6.500 
8,200 
11,800 

12,800 
11,700 
10,800 
8,700 
6,800 

5,650 
4,700 
4,320 
8,940 
3,400 
3,040 


2,860 
2,590 
2,420 
2,330 
2,240 

2,330 
2,860 
2,500 
2,420 
3,040 

7,200 
10,100 
9,840 
8,600 
7,900 

8,100 
7,400 
6,410 
5,940 
5,270 

4,320 
3,780 
3,400 
3,760 
5,080 

5,840 
5,660 
5,180 
4,320 
3,760 
3,310 


{.860 

3. 

1,080 

3 

{.160 

3 

t,240 

3 

t,160 

3, 

1,000 

2, 

S,000 

2 

,680 

2; 

,680 

2. 

,530 

.530 

'460 

Ij 

.460 

1 

,460 

1^ 

{,000 

*» 

1,160 

1, 

{,080 

If 

,510 

1, 

».660 

1, 

,270 

*# 

1.700 

4, 

,700 

fl 

;K90 

6 

,080 

6 

►,080 

fi, 

,270 

6, 

,700 

4, 

,940 

4 

,220 

3, 

,860 

2. 



2, 

t,760 
1,580 
,400 
1,220 
1,130 

1,860 
1,590 
t,330 
t,000 
,840 

,760 
,680 
,840 
,920 
,530 

,580 
L,530 
L,530 
,680 
,760 

;,980 
1,800 
i,800 
1,030 
,740 

,460 
1,800 
1,320 
1,580 
!,050 
!,500 


2,330  1,920 


2,160 
2,080 


2,000 
2,420 


2,000  5,040 


2,000 

2,080 
2,330 


11,900 

16,600 
17,200 


2,33021,800 
2,42022,900 
2,50023,700 


2,680 
2,680 
2,500 
2.500 
2,330 

2,240 
2,330 
2,240 
2,240 
2,160 

2,080 
2,000 
2,000 
1,020 


24,200 
25,000 
24,600 
23,600 
20,900 

17,500 
13,900 
10,300 
8,200 
7,800 

7,600 
7,400 
8,200 
13,600 


1,92016,500 


1,920 
1,840 
1,840 
1, 


18,300 
17,000 
17,200 
17,000 


1,92018,600 
18,400 


NoTB.— DaUy  dbcbarge  computed  firom  a  rating  curve  Iklrly  well  defined  below  16,000  second-feet. 
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86  SURFACE  WATEE  SUPPLY,  1912,  PAKT  n. 

Monthly  discharge  of  Tombigbee  J^iver  at  Epes,  Ala. ^  for  191 1. 
[Drainage  area,  8, 830  square  miles.] 


Month. 


January 

February 

March 

AprU 

May 

June 

July 

August 

September 

October 

November 

December 

The  year. 


Discharge  in  second-feet. 


Maximum. 


40,500 
29,400 
44,100 
50,300 
45,700 
8,300 
16,200 
10,100 
5,650 
6,800 
2,680 
25,000 


50,300 


Minimum. 


11,200 
8,800 
26,500 
41,700 
4,510 
2,420 
3,040 
2,240 
1,460 
1,530 
1,840 
1,920 


1,460 


Mean. 


29,200 
19,200 
35,900 
46,600 
24,200 
4,650 
9,500 
4,860 
3,080 
3,210 
2,180 
14,900 


16,500 


Per 

square 
mile. 


3.31 
2.17 
4.07 
5.28 
2.74 
.527 
1.08 
.550 
.349 
.364 
.247 
1.69 


1.87 


ROD-Off 

rdepthln 
Incnesoo 
drainage 

area). 


3.62 

2.34 

4.69 

5.«9 

3.16 

.59 

1.24 

.63 

.39 

.42 

.28 

1.95 


25.40 


BLACK    WARRIOR    RIVER    NEAR    CORDOVA,   ALA. 

Location. — ^At  the  Kansaa  City,  Memphis  &  Birmiagham  Railroad  bridge  1  mile  east 
of  Cordova  and  just  below  the  mouth  of  Cane  Creek;  12  miles  below  junction  of 
Mulberry  and  Sipsey  forks  and  6  miles  below  the  mouth  of  Blackwater  Creek. 

Becords  available.— May  21,  1900,  to  December  31,  1912. 

Drainage  area. — 1,900  square  miles. 

Gage. — Staff  gage  in  three  sections,  the  lower  one  being  a  sloping  timber  bolted  to 
bed  rock,  graduated  from  — 0.6  to  10.0  feet;  the  other  two  sections  are  vertical 
timbers.  All  the  sections  are  on  the  right  bank  near  the  railroad  bridge.  The 
datum  of  the  gage  has  not  been  changed,  but  several  gages  at  slightly  different 
sites  have  been  used. 

Channel. — ^The  bed  is  rocky  with  a  fair  current  except  at  low  stages;  at  high  stages 
the  left  bank  overflows  under  the  bridge. 

Discharge  measurements. — ^Made  from  the  railroad  bridge.  Some  of  the  low-water 
measurements  have  been  made  by  wading  or  from  a  boat  at  other  sections  near  by. 
No  discharge  measurements  were  made  at  this  station  during  1912. 

Accuracy. — ^The  minimum  flow  is  especially  low  per  square  mile  of  drainage  area, 
and  the  rating  at  this  stage  is  subject  to  considerable  change. 

Cooperation. — Gage  heights  furnished  by  the  United  States  Engineer  Corps. 

Daily  gage  height^  infect^  of  Black  Warrior  River  near  Cordova^  Ala.,  for  1913. 


Day. 

Jan. 

18.0 
13.0 
8.7 
7.3 
3.1 

4.7 
3.8 
3.7 
13.5 
13.8 

8.5 
6.6 
5.2 
4.2 
3.6 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

9.5 
6.5 
5.1 
4.2 
3.5 

2.8 
2.7 
2.0 
2.0 
2.0 

1.8 
1.6 
1.6 
1.7 
5.0 

6.5 
5.0 
4.5 
5.5 
5.0 

8.0 
8.5 
7.0 
9.0 
9.8 

8.0 
7.5 
7.4 
6.1 
12.0 

19.6 
18.7 
13.0 
9.5 
7.2 

5.7 
5.0 
5.5 
4.5 
4.0 

4.7 
4.5 
4.5 
4.0 
3.5 

9.0 
6.0 
5.0 
4.6 
3.5 

3.0 
5.0 
5.5 
4.5 
3.5 

3.0 
2.5 
3.5 
2.0 
1.5 

-0.3 

-  .2 

-  .8 

-  .4 

-  .8 

-  .4 
.0 

-  .8 

-  .4 

-  .8 

.0 
.0 
.0 
.0 
5.0 

1.5 

1.5 

1.0 

.8 

.0 

.0 
6.0 
4.5 
4.4 
4.5 

3.6 
2.0 
2.0 
1.5 
1.0 

0.0 
.0 
.0 
.0 
.0 

.0 

.0 

.0 

2.0 

2.8 

4.0 
2.0 
1.0 
8.0 
1.0 

0.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

0.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

0.0 
.0 
.0 
.0 
.0 

.0 
.8 
.7 

.7 
.6 

.4 
.4 
.4 
.4 
.4 

0.0 

2 

.0 

3 

.0 

4 

.3 

5               .... 

1.0 

6 

5.5 

7 

4.5 

s::::::;::::::.: 

3.6 

0 

2.6 

10                 .  .. 

2.0 

11 

1.0 

12 

1.2 

13 

14 

1.2 
1.0 

16 

1.0 
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Daily  gage  height  ^  in  feet,  of  Black  Warrior  River  near  Cordova,  Ala.,  for  19  li — Contd. 


Day. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

Nov. 

Deo. 

16 

3.2 
2.6 
1.5 
2.3 
4.5 

3.7 
3.0 
2.4 
2.3 
2.7 

2.0 
1.7 
1.5 
11.0 
19.3 
13.0 

5.6 
4.9 
4.3 
3.6 
3.6 

0.6 
16.6 
11.3 
7.6 
8.7 

10.0 
19.5 
13.0 
8.7 

34.0 
16.0 
10.0 
7.0 
5.7 

5.0 
4.0 
4.0 
11.0 
18.0 

11.0 
8.0 
6.0 
22.0 
27.0 
19.0 

9.0 
34.0 
28.0 
18.0 
10.0 

8.0 
7.0 
28.0 
34.0 
8.5 

6.2 
5.0 
13.5 
13.5 
10.0 

1.5 

1.5 

1.5 

.0 

-  .2 

.6 
.7 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

-  .6 

2.0 

1.0 

.8 

.0 

.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
8.0 
1.0 

1.0 
.5 
2.0 
2.8 
8.0 

8.0 

3.0 

1.0 

.6 

.0 

.0 
.0 
.0 
.0 
.0 
.0 

.5 

1.0 

1.0 

.5 

.0 

.0 
.0 
.5 
.6 
1.0 

.5 
.6 
.7 
.3 
.0 
.0 

.0 
.0 
.0 

-  .5 

-  .3 

.0 

-  .8 
.0 
.0 
.0 

.0 
.0 
.0 

.0 
.0 
.0 
.0 
.8 

.7 
.6 
.5 
.4 
.3 

,0 
.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
,0 
.0 

.0 
.0 
.0 
.0 
.0 

.0 
.0 
.0 
.0 
.0 

1.0 

17 

1.0 

18 

19 

1.3 
1.8 

20 

21 

1.0 
1  0 

22 

1.0 

23 

1.7 

24 

3.4 

25 

3.5 

26 

27 

2.3 
2.8 

28 

2.4 

29 

2.0 

30 

2.8 

31 

6.0 

Daily  discharge,  in  second-feet,  of  Black  Warrior  River  near  Cordova,  Ala.,  for  1912. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1. 

2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11, 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30, 
31. 


25,200 
17,600 
11,200 
9,250 
3,640 

5,600 
4,520 
4,390 
18,400 
18,800 

10,900 
8,130 
6,340 
5,040 
4,260 

3,780 
3,060 
1,850 
2,720 
5,430 

4,390 
3,620 
2,830 
2,720 
3,180 

2,380 
2,060 
l,8o0 
14,600 
27,100 
17,600 


12,400 
8,130 
6,210 
5,040 
4,130 

3,290 
8,180 
2,380 
2,380 
2,380 

2,160 
1,960 
1,960 
2,060 
6,080 

6,870 
5,950 
5,170 
4,260 
4,260 

12,600 
23,000 
15,100 
9,530 
11,200 

26,600 
27,400 
17,600 
11,200 


8,130 
6,080 
5,430 
6,730 
6,080 

10,200 
10,900 
8,830 
11,600 
12,800 

10,200 
0,580 
9,390 
7,570 

16,200 

84,200 

22,200 

13,200 

8,830 

7,010 

6,080 
4,780 
4,780 
14,700 
25,200 

14,600 
10,200 
7,430 
31,200 
38,600 
26,600. 


27,600 
26,200 
17,600 
12,400 
9,110 

7,010 
6,080 
6,730 
5,430 
4,780 

5,000 
5,430 
5,430 
4,780 
4,130 

11,600 
34,200 
40,200 
25,200 
U,000 

10,200 
8,830 
32,600 
34,200 
10,900 

7,710 
0,080 
18,400 
18,400 
13,200 


11,600 
7,430 
6,080 
5,560 
4,130 

3,520 
6,080 
6,730 
5,430 
4,130 

3,520 
2,940 
4,130 
2,380 
1,850 

1,850 

1,850 

1,850 

605 

475 

1,030 

1,110 

605 

605 

605 

605 
605 
605 
605 
605 
250 


415 
475 
165 
855 
165 

355 
605 
415 
355 
165 

605 
605 
605 
605 
6,060 

9,380 

i,r- 

1,190 
605 
605 

605 
605 
605 
605 
605 

605 

606 

606 

3,520 

i,r" 


1,850 
1,850 
l,r" 
1,190 
606 

605 
7,430 
5,430 
5,300 
5,430 

4,260 
2,380 
2,380 
1,850 
1,360 

1,360 
965 
2,380 
3,200 
8,520 

3,520 
2,380 

955 
605 

605 
605 
605 
605 
605 
605 


605 
606 
605 
605 
606 

606 

606 

606 

2,380 

8,290 

4,780 
2,380 
1,360 
8,520 
1,360 

955 

1,360 

1,360 

965 

605 

605 
605 
955 

1,360 

955 

1,030 

1,110 

810 

605 


605 
605 
605 
605 
605 

605 
605 
606 
605 
605 

605 
605 
605 
606 
605 

606 
605 
605 
300 
415 

605 
415 
606 
605 
606 

606 
606 
605 
605 
605 


605 
605 
605 
605 
605 

605 
605 
605 
605 
605 

605 
605 
605 
605 
605 

605 
606 
606 
605 
1,190 

1,110 

1,030 

965 

880 
810 

605 
605 
605 
605 
605 
605 


605 
605 
605 
605 
605 

605 
1,190 
1,110 
1,110 
1,030 

880 
8^ 
880 


605 
606 
605 
605 
605 

605 
605 
605 
605 
605 

605 
605 
605 
605 
605 


605 
605 
605 
810 
1,360 

6,730 
5,430 
4,260 
3,060 
2,380 

1,360 
1,560 
1,560 
1,360 
1,360 

1,360 
1,360 
1,650 
1,650 
1,360 

1,360 
1,360 
2,060 
4,000 
4,130 

2,720 
3,290 
2,830 
2,380 
3,200 
7,430 


Note.— Daily  dbcbarge  computed  from  a  rating  curve  fairly  well  defined  between  1,400  and  19,000  second- 
feet.    Low-water  estimates  below  l/)00  aeoond-feet  are  very  uncertain. 
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SURFACE  WATEB  SUPPLY,  1912,  PART  H. 


Monthly  discharge  of  Black  Warrior  River  near  Cordovay  Ala,,  for  191t. 
[Drainage  area,  1,900  square  miliea.] 


Discharge  in  sooond-feet. 


Ifhitmnnn^ 


Mean. 


Per 
square 
mile. 


Run-off 
(depth  la 
mcaesoQ 
drainage 
area). 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


27,100 

37,400 

38,600 

40,200 

11,000 

6,060 

7,430 

4,780 

605 

1,190 

1,190 

7,430 


1,850 

1,960 

4,780 

4,130 

250 

166 

605 

605 

300 

606 

605 

605 


8,140 

8,430 

13,200 

14,500 

2,880 

928 

2,170 

1,250 

582 

681 

718 

2,430 


4.28 
4.44 

6.95 

7.63 

1.52 

.488 

1.14 

.658 

.306 

.358 

.378 

1.28 


4.93 

4.79 

8.01 

8.51 

1.75 

.54 

1.31 

.78 

.34 

.41 

.43 

1.48 


40,200 


165 


4,640 


2.44 


33.25 


PEABL  BIVEB  BASIN. 
PEARL    RIVER    AT    JACKSON,   BHSS. 

Location. — At  the  county  highway  bridge  at  Jackson,  one-eighth  mile  above  the 
Alabama  &  VickBbuig  Railway  bridge,  about  5  miles  above  the  mouth  of  Rich- 
land Creek. 

Records  available.— June  24,  1901,  to  December  31, 1912. 

DraJnag^e  area. — 3, 120  square  miles. 

Oage. — Standard  chain  gage  attached  to  the  highway  bridge;  datum  imchanged. 

Channel. — ^The  channel  is  somewhat  obstructed  by  old  piles.  The  right  bank  is 
high  and  does  not  overflow.  The  left  bank  is  of  clear  ground  'and  overflows  for 
several  hundred  feet  at  a  stage  of  aboiit  20  feet. 

Discharge  measurements. — ^Made  from  the  highway  bridge.  No  dischaige  meas- 
urements were  made  at  this  station  during  1912. 

Artiflcial  control. — ^The  flow  is  subject  to  little  or  no  artificial  control  above  or  near 
the  station. 

Accuracy. — Some  slight  changes  in  the  controlling  section  may  affect  the  accuracy 
of  low-water  estimates. 

Cooperation. — Gage  heights  are  furnished  by  the  United  States  Weather  Bureau. 

Daily  gage  height,  in  feet,  of  Pearl  River  at  Jackson,  Miss.,  for  1912. 


Day. 

Jan. 

Feb. 

Har. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

19.6 
20.0 
20.4 
20.6 
20.7 

20.5 
20.4 
20.6 
20.7 
20.6 

20.2 
19.7 
18.0 
17.8 
16.0 

13.5 
13.1 
12.6 
12.1 
12.4 

12.2 
12.3 
11.9 
11.0 
11.2 

11.0 
11.0 
11.0 
10.6 
10.6 

14.9 
15.0 
15.0 
14.8 
14.6 

14.2 
13.9 
13.9 
15.6 
16.5 

16.9 
19.2 
20.8 
21.5 
23.1 

27.4 
27.5 
27.6 
27.9 
28.2 

28.2 
28.1 
27.9 
27.4 
26.7 

26.2 
25.4 
25.4 
25.0 
24.3 

25.6 
24.6 
23.5 
22.0 
20.8 

19.3 
18.1 
16.8 
15.8 
15.0 

14.4 
13.8 
13.8 
14.1 
14.1 

9.4 
8.0 
7.3 
6.2 
6.2 

6.2 
6.1 
6.3 
6.6 
7.0 

7.2 
6.8 
6.3 
6.7 
6.0 

3.6 
3.5 
3.8 
4.2 
4.8 

5.4 
6.9 
7.8 
7.9 
9.7 

10.1 
11.0 
11.4 
11.4 
10.7 

7.4 
6.7 
4.9 
4.6 
4.2 

4.4 
4.6 
4.4 
3.6 
3.4 

5.6 
8.5 
8.8 
9.5 
9.5 

4.4 
4.2 
3.8 
3.3 
3.0 

2.6 
2.4 
2.2 
2.0 

1.9 

1.7 
1.6 
1.6 
1.5 
1.4 

3.2 
3.1 
2.9 
2.7 
2.5 

2.3 
2.1 
1.9 
1.7 
1.6 

1.6 
1.4 
1.3 
1.1 
1.1 

1.6 
1.4 
1.4 
1.2 
1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.3 
1.8 
1.3 

1  1 

2 

1.2 

3 

1  3 

4 

2  1 

5 

3.3 

6 

7  4 

7 

7.1 

8 

8  5 

9 

9  2 

10 

9.8 

11 

10  0 

13 

11  1 

13 

11  7 

14 

12.1 

15 

12.5 
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Daily  gage  height^  infeety  of  Pearl  River  at  Jacluon,  Miss,  for  19 It — Continued. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jtme. 


July. 


Aug. 


Sept. 


Oct 


Nov. 


Dec. 


14.7 
13.6 
12.8 
11.7 
13.7 

11.0 
11.4 
11.3 
11.3 
11.0 

10.0 
10.6 
9.9 
10.4 
13.0 
13.0 


10.1 
10.3 
10.2 
9.9 
9.6 

11.7 
18.3 
13.6 
13.5 
13.4 

14.1 
14.9 
16.0 
14.9 


34.0 
34.4 
24.7 
34.8 
34.8 

34.8 
34.7 
36.1 
26.0 
20.1 

26.1 
26.0 
26.0 
26.7 
26.0 
37.1 


36.1 
37.1 
38.0 
28.7 
39.8 

80.1 
81.0 
81.7 
31.6 
81.0 

80.1 
29.2 
28.2 
27.3 
36.6 


14.0 
18.6 
13.9 
13.9 

ia9 

9.7 
8.6 
7.6 
6.6 
6.6 

4.9 
4.5 
4.0 
4.5 
6.4 
8.7 


6.6 
4.6 
3.8 
3.8 
3.8 

3.7 
3.4 
3.1 
2.9 
3.7 

2.5 
2.3 
2.0 
8.5 
2.6 


9.4 
7.9 
7.1 
9.2 
12.2 

14.4 
16.3 
18.0 
19.0 
19.7 

19.9 
19.5 
18.8 
16.3 
13.1 
9.6 


9.7 
9.8 
10.1 
10.1 
9.8 

9.0 
8.2 
7.5 
6.6 
6.7 

4.8 
5.0 
4.3 
3.4 
3.5 
4.2 


1.8 
1.8 
1.3 
1.2 
2.3 

2.7 
2.9 
3.3 
3.2 
3.3 

3:8 

3.8 
3.5 
3.3 
3.2 


1.1 
1.1 
1.1 
1.1 
1.8 

1.8 
1.4 
2.1 
2.5 
2.7 

2.5 
2.4 
3.8 
2.1 
2.0 
1.8 


1.2 
1.2 
1.2 
1.2 
1.8 

1.8 
1.3 

1.2 
1.2 
1.1 

1.1 
1.1 
1.1 
1.2 
1.1 


12.7 
12.7 
12.6 
11.9 
10.8 

9.7 
9.7 
11.6 
15.6 
16.0 

10.1 
16.5 
16.7 
16.3 
16.2 
17.0 


Daily  discharge,  in  second-feet,  of  Pearl  River  at  Jackson,  Miss.,  for  1912. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jane. 


July. 


Aug. 


Sept 


Oct. 


Nov. 


Deo. 


11,600 
12,000 
12,400 
12,500 
12,600 

12,400 
13,400 
13,500 
12,600 
13,400 

13,200 
11,700 
10,300 
9,740 
8,700 

7,790 
6,950 
6,130 
5,740 
6,300 

6,870 
5,540 
5,420 
5,420 
5,280 

5,320 
4,960 
4,580 
4,900 
7,020. 
7,020. 


6,960 
6,670 
6,320 
6,000 
6,200 

6,060 
6,130 
6,870 
5,280 
5,420 

5,280 
5,280 
5,280 
5,020 
4,960 

4,700 
4,760 
4,760 
4,580 
4,340 

5,740 
6,810 
6,950 
6,950 
6,880 

7,870 
7,930 
8,000 
7,980 


7,980 
8,000 
8,000 
7,860 
7,660 

7,440 
7,230 
7,230 
8,420 
9,100 

9,420 
11,300 
12,700 
13,400 
15,100 

16,200 
16,700 
17,100 
17,200 
17,200 

17,200 
17,100 
17,600 
19,000 
19,200 

19,200 
19,000 
18,400 
20,200 
20,500 
20,900 


21,600 
21,600 
21,800 
22,400 
23,000 

23,000 
22,800 
22,400 
21,500 
20,200 

19,300 
18,100 
18,100 
17,600 
16,600 

19,200 
20,900 
22,600 
23,900 
25,100 

26,600 
28,300 
29,600 
29,200 
28,300 

26,600 
24,900 
23,000 
21,300 
19,800 


18,400 
16,800 
15,600 
13,900 
12,300 

11,400 
10,400 
9,340 
8,560 
8,000 

7,580 
7,160 
7,160 
7,376 
7,370 

7,300 
6,960 
6,530 
6,530 
5,220 

4,460 
3,800 
3,140 
2,580 
2,000 

1,720 
1,540 
1,320 
1,540 
2,530 
3,860. 


4,280 
3,440 
3,030 
2,420 
2,420 

3,430 
2,360 
2,480 
2,640 
2,860 

2,070 
2,760 
2,480 
2,140 
1,770 

2,090 
1,540 
1,220 
1,220 
1,220 

1,180 

1,040 

910 

830 

760 

670 
590 
710 
1,090 
710 


1,140 
1,090 
1,220 
1,400 
1,680 

1,960 
2,260 
8,020 
3,380 
4,460 

4,700 
5,280 
5,540 
5,540 

5,ogo 

4,280 
3,380 
2,920 
4,160 
6,060 

7,580 
8,940 
10,300 
11,100 
11,700 

11,900 
11,600 
10,900 
8,940 
6,670 
4,400 


3,060 
2,140 
1,720 
1,540 
1,400 

1,500 
1,580 
1,500 
1,140 
1,040 

2,090 
3,740 
3,920 
4,340 
4,340 

4,460 
4,520 
4,700 
4,700 
4,520 

4,040 
3,560 
3,140 
2,640 
2,140 

1,680 
1,770 
1,450 
1,040 
1,090 
1,400 


1,500 
1,400 
1,220 
1,000 
870 

710 
630 
555 

485 
450 

*380 
350 
350 
320 
290 

265 
265 
265 
240 
590 

750 
830 

1,000 
955 

1,000 

1,220 
1,220 
1,090 
1,000 
955 


966 
910 
830 
750 
670 

590 
520 
450 
380 
850 

820 
290 
265 
220 
220 

220 
220 
220 
220 
265 

265 
290 
520 
670 
750 

670 
630 
590 
5X 

485 
415 


350 

2go 
2go 

240 
240 


320 
240 
266 
520 
1,000 


240  8,080 
240  2,920 
240  3,740 
-  -  4,160 
4,520 


240 
240 


240 
240 
265 
265 
265 


4,640 
5,350 
5,740 
6,000 
6,260 


240  6,390 
240  6,390 
-  -  6,320 
5,870 
5,160 


240 
240 
265 


365 
265 
3iO 
240 
220 


4,460 
4,460 
5,680 
8,420 
8,700 


220 
220 


8,780 

9,100 

320  9,260 

2^0  8,940 

—  8,860 

9,500 


220 


Note.— Dafly  dJsoharge  computed  from  a  ftdrly  well  defined  rating  curve. 
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Monthly  discharge  of  Pearl  River  at  Jaduon^  Miss.,  for  191t. 


[Drainage  area,  3, 130  square  miles.) 

Discharge  in  seoond-feet. 

Ron-off 
(depth  in 
inches  on 
drainage 
area). 

Month. 

Minimum. 

Mean. 

Per 

square 
mfle. 

January 

12,600 

8,000 

20,000 

29, COO 

18,400 

4,280 

11,900 

4,700 

1,500 

055 

350 

0,500 

4,680 

4,340 

7,230 

16,600 

1,320 

690 

1,090 

1,040 

240 

220 

220 

220 

8,720 

6,010 

14,000 

22,600 

7,180 

1,870 

5,570 

2,640 

738 

473 

249 

5,320 

2.79 
1.83 
4.49 
7.24 
2.30 
.590 
1.79 
.846 
.237 
.152 
.060 
1.71 

3.22 

Fehniary. , 

2.08 

Mftroh                    

5.18 

Anrll  

8.06 

M^:::::;:::::::::::::::::::::::::::::::;:.:: 

2.65 

June... ..      - 

.67 

July 

2.06 

August 

.98 

September 

.26 

October 

.18 

November 

.09 

December 

1.97 

The  year 

29,600 

220 

6,280 

2.01 

27.42 

misceiiIjAneous  measurements. 

The  following  miscellaneous  discharge  measurements  were  made 
in  south  Atlantic  coast  and  eastern  Gulf  of  Mexico  drainage  basins 
during  1912: 

Miscellaneous  measurements  in  Apalachicola  River  drainage  basin  in  1912. 


Date. 

Stream. 

Tributary  to— 

Locality. 

height. 

Dis- 
chaige. 

Jan.   26 

Chattahoochee 

Chipola 

Apalachicola 

do 

Franklin,  Oa 

Feet. 
4.4 

8.3 

8ee.'ft. 
3,020 

Nov.  20 

Clarkesville,  Fla 

1,720 

Miscellaneous  jneasurements  in  Mobile  River  drainage  basin  in  1912. 


Date. 

Stream. 

Tributary  to— 

LocaUty 

Dis- 
charge. 

June  29 

Shoal  Creek.. 

Etowah  River 

Shoal  Creek 

Waleska,  Oa 

Sec.-ft. 
36 

20 

Reinhardt  Creek 

do..'. 

3 

Miscellaneous  measurements  in  south  Atlantic  ooast  and  eastern  Gulf  of  Mexico  drainage 

basins  in  191t, 


Date. 

Stream. 

LocaUty. 

Gage 
helght.a 

Dis- 
charge. 

Nov.  19 

Kast  flnme  of  Dimlon  Mills 

South  Richmond,  Va 

Feet. 
21.7 
22.6 

aee.'ft. 
168 

10 

West flnm* of  T>tinloD  Mills ,, . 

do 

171 

a  Total  head.    Effective  head  not  determined. 
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SUMMARY  OF  DISCHARGE  PER  SQUARE  MILE. 

The  following  sTunmary  of  discharge  per  square  mile  is  given  to 
allow  ready  comparison  of  relative  rates  of  nm-oflf  from  different 
areas  in  the  south  Atlantic  coast  and  eastern  Gulf  of  Mexico  drainage 
basins.  It  shows  in  a  general  way  the  seasonal  distribution  of  run-off 
and  the  effect  of  snow,  groimd,  surface,  and  artificial  storage.  But 
the  most  important  fact  worth  noting  is  the  almost  entire  lack  of 
uniformity  or  agreement  between  any  two  stations.  It  indicates 
that  the  discharge  of  each  stream  is  a  law  unto  itself  and  that  all 
projects  dependent  upon  stream  flow,  if  they  are  to  be  developed 
along  the  safest  and  most  economical  lines,  must  be  based  on  records 
of  stream  flow  collected  with  great  care  over  a  long  series  of  years  as 
near  the  location  of  the  project  under  consideration  as  possible. 

Summary  of  discharge ^  in  second-feet  per  square  miXe^  of  south  Atlantic  coast  and  eastern 
Gulf  of  Mexico  drainage  basxnsfor  1912, 


Drain- 
age area 
(square 
miles). 


James  River  at  Buchanan,  Va 

James  Rtver  at  CartersvUle,  Va 

Roanoke  River  at  Roanoke,  Va 

Roanoke  River  at  Old  Oaston.N.  C 

Yadkin  River  near  Salisbury,  N.  C 

TaUulah  River  at  TaUulah  Falls,  Qa 

Broad  River  (of  Oeorfda)  near  Carlton,  Oa 

Ocmulgee  River  near  Jackson,  Ga 

Ooonee  River  near  Greensboro,  Ga 

Oconee  River  at  Fralev's  Ferry,  near  Hilledgeville,  Oa 

Oconee  River  at  Dublm,  Ga 

Chattahoochee  River  near  Norcross.  Ga 

Chattahoochee  River  at  West  Point,  Ga 

F  lin t  River  near  W  oodbury,  Ga 

Flint  River  near  Culloden,  Ga 

Flint  River  near  Montezuma,  Ga 

Flint  River  at  Albany,  Ga 

Pea  River  at  Pera,  Ala 

Conecuh  River  at  Beck ,  Ala 

Oostanaula  River  at  Resaca.  Ga 

Coosa  River  at  Riverside,  Ala 

Alabama  River  at  Sehna,  Ala 

£  towah  River  near  Ball  Ground,  Ga 

Etowah  River  near  Rome.  Ga 

Amicalola  River  near  Potts  Mountain,  Ga 

Talapoosa  River  at  Sturdevant,  Ala 

Tombigbee  River  at  Columbus,  Miss 

Tombigbee  River  at  Epes,  Ala 

Black  Warrior  River  near  Cordova,  Ala 

Pearl  River  at  Jackson,  Miss 


2,000 
6,230 

388 
8,350 
3,400 

191 

762 
1,400 
1,100 
2,840 
4,180 
1,170 
3,300 
1,090 
2,000 
2,700 
6,000 
1,180 
1,290 
1,610 
7,060 
15,400 

466 
1,800 
80 
2,500 
4,440 
8,830 
1,900 
3,120 


Jan. 


1.28 
1.49 
.840 
.880 
1.04 
3.36 
1.22 

i.n 

1.59 
1.60 
2.33 
2.48 
2.51 
2.04 
2.02 
2.03 
3.36 
3.44 
3.15 
2.U 
2.32 
2.88 
2.73 
2.02 
8.76 
3.22 
3.87 
3.31 
4.28 
2.79 


Feb. 


1.98 
1.78 
1.60 
1.75 
1.72 
4.34 
2.66 
2.75 
2.95 
2.38 
2.92 
3.45 
3.83 
3.02 
2.67 
2.50 
2.80 
3.42 
4.58 
3.74 
4.02 
4.24 
4.23 
3.75 
4.90 
3.32 
2.39 
2.17 
4.44 
1.93 


Mar. 


4.75 
4.06 
4.48 
4.55 
4.09 
6.81 
5.55 
4.99 
4.25 
3.59 
5.10 
5.22 
5.55 
5.07 
3.88 
3.46 
4.92 
4.66 
5.20 
4.81 
5.42 
5.77 
6.46 
5.37 
11.1 
5.06 
5.74 
4.07 
6.05 
4.49 


Apr. 


1.98 
1.85 
1.65 
1.49 
1.77 
5.24 
2.02 
3.21 
2.62 
2.77 
3.78 
8.83 
3.97 
3.54 
2.94 
2.91 
4.42 
4.66 
5.69 
3.96 
4.87 
6.15 
4.72 
3.60 
7.06 
4.72 
7.39 
5.28 
7.63 
7.24 


May. 


2.77 
2.79 
3.32 
2.02 
2.51 
4.19 
1.48 
1.94 
1.59 
1.43 
1.80 
2.58 
2.01 
1.85 
1.54 
2.10 
2.12 
1.89 
1.91 
2.42 
2.32 
2.81 
3.45 
2.68 
4.58 
2.25 
2.86 
2.74 
1.52 
2.30 


June. 


0.519 
.634 
.814 
.722 
1.04 
3.45 
8.86 
8.21 
8.18 
2.63 
3.11 
3.20 
3.45 
1.97 
1.74 
1.92 
1.71 
1.01 
.723 
1.90 
1.81 
1.72 
3.36 
2.57 
8.72 
2.30 
.460 
.527 
.488 
.699 
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Summary  ofducharge,  in  tecond-fret  per  square  miUy  of  gouth  AtlanUc  coatt  and  eaHem 
Guljfof  Mexico  drainage  oasimfor  19 IX — Continued. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec.   Year. 


Jamea  River  at  BuchanaTi,  Va 

James  River  at  CartersviUe^Va.... 

Roanoke  River  at  Roanoke,  Va , 

Roanoke  River  at  Old  Gaston,  N.C 

Yadkin  River  near  Salisbury,  N.C 

TaUulah  River  at  TaUulah  Falls,  Ga. 

Broad  River  (of  Georgia)  near  Carlton,  Ga , 

Ocmulgee  River  near  Jackson,  Ga , 

Oconee  River  near  Greensboro,  Ga 

Oconee  River  at  Fraleys  Ferry,  near  HUledgevllle,  Ga. 

Oconee  River  at  Dublin,  Ga , 

Chattahoochee  River  near  Norcross.Ga 

Chattahoochee  River  at  West  Point,  Ga , 

Flint  River  near  Woodbury,  Ga 

Flint  River  near  Culloden,Oa , 

FUnt  River  near  Monteeuma,Ga 

Flint  River  at  Albany,  Ga 

Pea  River  at  Pera,  Ala , 

Conecuh  River  at  Beck,  Ala 

Oostanaula  River  at  Resaca.  Ga 

Coosa  River  at  Riverside,  Ala 

Alabama  River  at  Selma,  Ala 

Etowah  River  near  Ball  Ground,  Ga 

Etowah  River  near  Rome.  Ga 

Amicalola  River  near  Potts  Mountain,  Ga 

Tallapoosa  River  at  Sturdevant.  Ala 

Tombigbee  River  at  Columbus,  Miss 

Tombigbee  River  at  Epes,  Ala 

Black  warrlar  River  near  Cordova,  Ala 

Pearl  River  at  Jackson,  Miss. 


0.539 
.514 
.912 
.650 
1.23 
4.73 
2.28 
2.01 
2.52 
1.71 
1.99 
2.65 
2.13 
1.37 
1.23 
1.62 
1.58 
.797 
.783 
1.70 
1.93 
1.91 
3.48 
2.51 
4.61 
1.74 
1.20 
1.08 
1.14 
1.79 


0.207 
.239 
.394 
.284 
.641 
2.86 
1.40 
1.04 
1.15 
.023 
.907 
1.70 
1.31 
.819 
1.07 
1.22 
1.32 
.976 
.884 
1.30 
1.20 
1.42 
2.27 
1.69 
2.66 
1.61 
.547 
.550 
.658 
.846 


0.269 
.727 
.686 
.551 
1.21 
3.39 
1.64 
.871 
1.38 
.915 
.907 
1.47 
.991 
.628 
.600 
.848 
.916 
.958 
.640 
.752 
.741 
.955 
1.99 
1.33 
2.40 
.992 
.383 
.349 
.306 
.237 


0.217 
.334 
.330 
.327 
.656 


0.500 
.735 
.487 
.641 


a386 
.457 
.523 
.434 
.685 


1.36 
1.25 
.955 
.813 
.746 
1.68 
1.29 
.804 
.725 
.967 
1.30 
1.88 
1.62 
.652 
.783 
1.01 
2.09 
1.31 
2.29 
1.01 
.399 
.364 
.358 
.152 


.967 
.971 
.955 
.827 
1.02 
1.26 
.909 
.632 
.515 
.793 
1.25 
2.15 
2.10 
.553 
.524 
.721 
1.44 
.906 
1.71 
.576 
.210 
.247 
.378 
.080 


.958 
1.04 
.877 
.856 
1.03 
1.32 
1.22 
.991 
.910 
1.15 
1.38 
2.50 
2.46 
1.11 
1.05 
1.47 
1.59 
1.04 
1.82 
1.36 
2.43 
1.69 
1.28 
1.71 


1.28 
1.30 
1.34 
1.10 
1.46 


2.11 
2.09 
2.00 
1.60 
2.13 
2.56 
2.38 
1.89 
1.65 
1.79 
2.26 
2.36 
2.47 
2.08 
2.24 
2.58 
3.15 
2.39 
4.22 
2.38 
2.34 
1.87 
2.44 
2.01 
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A.  Page. 

Aocuracy  of  dJschaiige  measurements,  degree 

of 13-14 

Acknowledgments  to  tbose  aldJng 14 

Acre-Coot,  definition  of. 10 

Alabama  Biyer  at— 
Selma,  Ala.: 

description 72 

discharge,  daily 73 

discharge,  montbly 74,91-«2 

gagehelght 73 

Alag»,Ala., 

Chattahoochee  Biver  at: 

description 62 

gagehelght 63 

Albany,  Oa., 
flint  River  at: 

description 60 

discharge 69 

discharge,  daily 60 

discharge,  monthly 61,01-92 

gagehelght 60 

Altamaha  River  basin,  gaging  stations  in,  list 

of 16 

stream  flow  tn 37-46 

Altha,  Fla., 

Chiiwla  River  near: 

description 63 

discharge 63 

gagehelght 63 

Amicalola  River  near- 
Potts  Mountain,  Oa.: 

description 78 

discharge,  daily 70 

discharge,  monthly 80,01-92 

gagehelght 78-70 

Apalachioda  River  basin,  gaging  stations  in, 

list  of. 16 

misoellaneoas  discharge  measurements  in      90 

stream  flowin 46-63 

Approprlatians,  amount  of 6 

Atlantic  coast  (south)  drainage  basins,  gaging 

stations  in,  list  of 14-16 

misoellaneous  discharge  measurements  in      90 

stream  flow  in 18-46 

discharge  per  square  mile  in,  summary  of.  91-92 
Authority  for  investigations 6-6 

B. 
Bainbrid«e  Oa., 
Flint  River  at: 

description 61 

discharge 61 

discharge,  daily 62 

gagehelght 61-62 


Pagei 
Ball  Ground,  Oa., 

Etowah  River  near: 

description 74 

discharge,  daily 75 

discharge, monthly 76,91-02 

gagehelght 75 

Batchelder,C.  L.,workof 14 

Beck,  Ala., 

Conecuh  River  at: 

description 66 

discharge,  daily 67 

discharge,  monthly 68,91-92 

gagehelght 67 

Black  Warrior  River  near- 
Cordova,  Ala.: 

description 86 

discharge,  daily 87 

discharge,  monthly 88,91-92 

gagehelght 86-87 

Bolster,  R.  H.,  work  of 14 

Broad  River  (of  Geoigia)  near^ 
Carlton,  Oa.: 

description 35 

discharge,  daily 36 

discharge,  monthly 37,91-92 

gagehelght 36 

Buchanan,  Va., 
James  River  at: 

description .' 18 

discharge 18 

discharge,  daily 19 

discharge,  monthly 19,91-W 

gagehelght 18 

C. 

Cape  Hear  River  basin,  gaging  stations  in, 

list  of 16 

Carlton,  Oa., 

Broad  River  (of  Georgia)  near: 

description 35 

discharge,  dally 36 

discharge,  monthly 37,91-92 

gagehelght 36 

Oartersville,  Va., 
James  River  at: 

description 20 

discharge 20 

discharge,  daily 21 

discharge,  monthly 22,91-92 

gagehelght 21 

Chattahoochee  River  at  or  near— 
Alaga,A]a.: 

desoriptian 62 

gagehelght 62 
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Ghftttaboochee  RiT«r  at  or  near— Continued. 

Columbus,  Qa.:  Pace. 

deacrlptloD 61 

discharge 51 

discharge,  daily. 61 

gage  height 61 

Fnmklin,  Qa.: 

discharge 90 

Norcross,  Oa.: 

descrlptlan 48 

discharge 46 

discharge,  dally 47 

discharge,  monthly 48,91-02 

gage  height 47 

West  Point,  Ga.: 

description 48 

discharge 49 

discharge,  daily 50 

discharge,  monthly 50,91-92 

gagehelght 49 

Cheraw,  S.  C, 

Peedee  River  at: 

description 81 

discharge,  dally 82 

gagehelght 82 

Chipola  River  at  or  near— 
Altha,F]a.: 

description 63 

discharge 63 

gagehelght 63 

Clarkesville,Fla.: 

discharge 90 

Chootawhatchee  River  basin,  gaging  stations 

ln,llstof 17 

stream  flow  in 63-66 

Chootawhatchee  River  near- 
Newton,  Ala.: 

description 63 

gagehelght 64 

ClarkesviUe,  Fla.,  . 
Chipola  River  at: 

discharge 90 

Columbus,  Qa., 

Chattahoochee  River  at: 

description 61 

discharge 51 

discharge,  daily 51 

discharge,  monthly 51 

gagehelght 61 

Columbus,  Miss., 

Tombigbee  River  at: 

description 82 

discharge 82 

discharge,  daily 83 

discharge,  monthly 84,91-92 

gagehelght 82-83 

Conecuh  River  at— 
Beck,  Ala.: 

description 66 

discharge,  dally 67 

discharge,  monthly 68,91-92 

gage  height 67 

Congaree  River  basin,  gaging  stations  in,  list 

of. 15 

Cooperation,  credit  for 14 


Coosa  River  at— 

Riverside,  Ala.:  Page. 

description 70 

discharge,  daily 71 

discharge,  monthly 73,91-92 

gagehelght 71 

Cordova,  Ala., 

Black  Warrior  River  near: 

description 86 

discharge,  daily 87 

discharge,  monthly 88,91-92 

gage  height 86-87 

Culloden,  Ga., 

Flint  River  near: 

description 55 

discharge 55 

discharge,  daily 56 

discharge,  monthly 56,91-92 

gagehelght 55 

Current  meters,  views  of. 13 

Current-meter  stations,  views  of 12 

D. 

Data,  explanation  of 1 1-12 

Definition  of  terms 9-10 

Discharge,  definition  of 9 

Discharge  measurements,  accuracy  of 13-14 

measurements,  mlsocJlaneous,  in— 

Apalachicola  River  basin 90 

Atlantic  coast  (south)  basins 90 

Gulf  of  Mexico  (eastern)  basins 90 

MobUe  River  basin 90 

tables  of,  explanation  of 11-12 

Discharge  per  square  mile,  summary  of,  for 
stations  in— 

Atlantic  coast  (south)  basins 91-92 

Gulf  of  Mexico  (eastern)  basins 91-92 

Drainage  basins,  list  of 8 

Dublin,  Ga., 

Oconee  River  at: 

description 44 

discharge 44 

discharge,  dafly 45 

discharge,  monthly 46,91-92 

gagehelght 45 

Dunlop  Mills,  east  and  west  flumes  of,  at^- 
South  Richmond,  Va.: 

discharge 90 

E. 
Eastern  Gulf  of  Mexico  basins.    See  Gulf  of 

Mexico  basins  (eastern). 
£l)es,  Ala., 

Tombigbee  River  at: 

description 84 

discharge,  daily 85 

discharge,  monthly 86,91-92 

gagehelght 84-85 

Equivalents,  list  of 10-11 

Escambia  River  basin,  gaging  stations  in, 

listof 17 

stream  flow  in 66-68 

Etowah  River  near- 
Ball  Ground,  Ga.: 

description 74 

discharge,  daily 75 
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Bbnrah  RlTer  near-Oontiniied.  Page. 

Ball  Qnand,  Qa.— Oontinaed. 

diBchazse,  montfaly 76,01-03 

gage  height 75 

fiame^Ga.: 

<tecrtptioD........... 70 

discharga,  daily 77 

disebarge,  montlily 78,01-03 

gagaheight 76-77 

F. 

FUddata^aoeiiracyaiidreUablUtyof 13-14 

Flint  RiTer  at  or  near- 
Albany,  Ga.: 

dflBCriptian M 

disdiarge 50 

cUseharge,  daily 60 

discharge,  monthly 61,01-03 

gage  height 00 

Bainbridge,Ga.: 

dflGcription 01 

discharge 01 

discharge,  daily 03 

gage  height 61-03 

Colloden,  Ga.: 

disciiption 55 

discharge 55 

discharge,  daily 50 

discharge,  monthly 50,01-03 

gagehelght 55 

Mootexuma,  Ga.: 

description 57 

discharge 57 

discharge,  daily 58 

discharge,  monthly 58,01-03 

gageheight 57 

Woodbury,  Ga.: 

description 53^63 

discharge 53 

discharge,  daily 54 

discharge,  monthly 54,01-03 

gage  height 53 

FnJeys  Ferry.   5m  HlUedgeville,  Ga. 
ftank]in,Ga., 

Chattahoochee  River  at: 

discharge 00 

G. 

Oage  heights,  table  of,  explanation  of 13 

<3sging  BtaUons,  Ust  of.  In  Altamaha  Biver 

basin 10 

Ust  of,  in  Apalachioola  River  basin 16-17 

Atlantic  ooast  (sooth)  basins 14-10 

Gape  Fear  River  basin 15 

Choetawhatchee  River  basin 17 

Congaree  River  basin 15 

Escambia  River  basin 17 

GolfofMezioo  (eastern)  basins 16-17 

James  River  basin. 14 

Mobile  River  basin 17 

Mease  River  basin 15 

Ogeechee  River  basin 10 

Pearl  River  basin 17 

Peedee   River  basin.   See  YadUn 
River  basin. 


Gaging  stations— Gontinned.  Page, 

list  of,  in  Roanoke  River  basin 15 

Bt  John  River  basin 10 

Santee  River  basin 15 

Savannah  River  basin. 15-10 

Buwannee  River  basin 10 

TarRiverbasin 15 

Yadkin  River  basin 15 

views  of 12 

Gaston,  N.C.   5m  Old  Gaston. 
Greensborb,  Ga., 

Ooonee  River  n^r: 

description 40 

discharge 41 

discharge,  daily 41-42 

discharge,  monthly 43,01-03 

gageheight 41 

Gulf  of  Mezioo  (eastern)  drainage  basins,  gag- 
ing stations  in,  list  of 10-17 

misoeUaneons  discharge   measurements 

in 00 

stream  flowin 40-00 

discharge  per  square  mile  (summary  oO 

In 01-03 

H. 

HaU,M.R.,workof. 14 

Hall,  W.E.,  work  of 14 

Hoioomb  Rook,  Va., 
James  River  at: 

description 10 

gageheight 3D 

I. 

Investigations,  authority  for 5-6 

scope  of 5-6 

J. 

Jackson,  Ga., 

Ocmulgee  River  near: 

description 87 

discharge 87 

discharge,  daily 38 

discharge,  monthly 30,01-02 

gageheight 38 

Jackson,  H.  J.,  work  of 14 

Jackson,  Miss., 
Pearl  River  at: 

description 88 

discharge,  daily 80 

discharge,  monthly 00,01-^ 

gageheight 88-80 

James  River  at— 
Buchanan,  Va.: 

description 18 

discharge 18 

discharge,  daily 10 

discharge,  monthly 19,01-92 

gageheight 18 

Cartersville,  Va.: 

description 20 

discharge 20 

discharge,  daily 21 

diteharge,  monthly 22,91-02 

gageheight 31 
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James  River  ftt— Contlniied. 

Holcomb  Rock,  Vm.:  Page. 

deBcription 10 

Jamea  Kiver  basin,  gaging  stations  in,  list  of. .     U 

stream  ilow  in 18-22 

M. 

ICaoon,  Qa., 

Oonmlgee  River  at: 

descr^tion 39 

gage  height 40 

Mathis,  Oa., 

Tallulah  River  at: 

description 36 

gage  height 35 

ICilledgeville  (Fraleys  Ferry),  Oa., 

Oconee  River  near: 

description 42 

discharge,  daily 43 

discharge,  monthly 44,91-02 

gage  height 43 

Mobile  River  basin,  gaging  stations  in ,  list  of.  17 

miscellaneous  discharge  measurements  in  90 

stream  flow  in 68-88 

Montezuma,  Ga., 

Flint  River  near: 

description 67 

discharge 57 

discharge,  dally 58 

discharge,  monthly 58,91-92 

gage  height 67 

N. 
Nofcross,  Ga., 

Chattahoochee  River  near: 

description 46 

discharge 46 

discharge,  dally 47 

discharge,  monthly 48,91-92 

gage  height 47 

Neose  River  basin,  gaging  stations  In,  list  of.       15 
Newton,  Ala., 

Choctawhatchee  River  near: 

description 63 

gage  height 64 

O. 

Ocmulgee  River  at  or  near- 
Jackson,  Ga.: 

description 37 

discharge 37 

discharge,  dally 38 

discharge,  monthly 89,91-02 

gage  height 38 

Macon,  Oa.: 

description 30 

discharge 40 

gage  height 40 

Oconee  River  at  or  near- 
Dublin,  Oa.: 

description 44 

discharge 44 

discharge,  daily 45 

discharge,  monthly 46,01-02 

gage  height 45 

Fraleys  Ferry.    See  MiUedgeville,  Ga. 


Ooonee  River  at  or  near— Oontiniied. 

Greensboro,  Ga.:  Paca 

descr^tion 40 

discharge 41 

discharge,  daily 41-42 

discharge,  monthly 42,01-02 

gage  height 41 

MiUedgeviUe  (Fraleys  Ferry),  Ga.: 

description 42 

discharge,  daily 43 

discharge,  monthly 44,01-02 

gageheight 43 

Ogeechee  River  basin,  gaging  stations  in, 

listof 16 

Old  Gaston,  N.  C, 
Roanoke  River  at: 

description 24 

discharge 21 

discharge,  dally 25 

discharge,  monthly 28,01-02 

gageheight 25 

view  of ,  at  mediom  stage 24 

during  flood  of  March,  1012 24 

Oostananla  River  at— 
Resaca,  Oa.: 

descr^tion 68 

discharge,  daily 60 

discharge,  monthly 70,01-02 

gageheight 60 

P. 

Pea  River  at— 
Pera,  Ala.: 

description 64 

discharge,  dally 65-66 

discharge,  monthly 66,01-02 

gageheight 65 

Pearl  River  at— 
Jackson,  Miss.: 

description 88 

discharge,  daily 80 

discharge,  monthly 00,01-02 

gageheight 88-89 

Pearl  River  basin,  gaghig  stations  in,  list  of. .       17 
stream  flow  in 88-00 

Peedee,  N.  C, 

Yadkin  River  near 

description 30 

discharge,  dafly 31 

gageheight 30 

Peedee  River  at— 
Cheraw,  8.  C: 

descr^tion 31 

discharge,  daily 32 

gageheight 32 

Peedee  River  basin.   5m  Yadkin  River  basin. 

Pera,  Ala., 

Pea  River  at: 

description 64 

discharge,  daily 65-66 

discharge,  monthly 66,01-02 

gageheight 1 65 

Pierce,  C.H.,  work  of 14 

Porter,  E.  A.,  work  of 14 
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Fagi. 
Fotts  Mountain,  Oft., 
Amioalola  River  near: 

docription 78 

discharge,  daily 79 

discharge,  monthly 80,91-02 

gageheight 78-79 

Price  meters,  Tiewe  of 18 

Pablioatkina  of  United    States    Geological 

Sorrey  on  stream  measorement.     6-8 

bow  to  obtain 9 

llbrariM  and  offices  containing 9 

R. 
Ralnhardt  Creek  at— 
Wale8ka,0a.: 

discharge 90 

Resaoa,  Oa., 

Oostananla  River  at: 

descr^tion AS 

discharge,  dafly 09 

discharge,  monthly 70,91-93 

gageheight 69 

Tticbmond,  Va.    See  South  Richmond. 
Riverside,  Ala., 
Coosa  River  at: 

description 70 

discharge,  daily 71 

discharge,  monthly 72,91-93 

gageheight 71 

Roanoke,  Va., 

Roanoke  River  at: 

description 22 

discharge 22 

discharge,  daily 23 

discharge,  monthly 34,91-92 

gage  height 23 

Roanoke  River  at— 
01dOaston,N.C.: 

description 24 

discharge 24 

discharge,  daOy 36 

discharge,  monthly 26,91-92 

gageheight 35 

view  of ,  at  medium  stage 24 

during  flood  of  March,  1912 24 

Roanoke,  Va.: 

description 22 

discharge 22 

discharge,  dafly 23 

discharge,  monthly 24,91-92 

gageheight 23 

Weldon,N.C.: 

description 36-27 

discharge 28 

Roanoke  River  basin,  gaging  stations  in,  list 

of 16 

stream  flow  in 22-28 

Rome,  Oa., 

Etowah  River  near: 

description 76 

discharge,  daily 77 

discharge,  monthly 78,91-92 

gageheight 76-77 

Runoff  in  depth  in  inches 10 

Run-off ,  temu  used  in  expressing 9-10 

14940*»— W8P  322—14 7 


8.  Page. 

St  John  River  basin,gaging  stations  in,li8t  of.       16 
8ali8bary,N.C., 

Yadkin  River  near: 

description 28 

discharge 28 

discharge,  daily 29 

discharge,  monthly 30,91-93 

gageheight 29 

Santee  River  basin,  gaghig  stations  in,Iist  of.       15 

stream  flow  in 35-3T 

Savannah  River  basin,  gaging  stations  in, 

list  of. 15-15 

stream  flow  in 33-35 

Scope  of  investigations 6-6 

Seoond-feat  per  square  mile,  definition  of. ... .       10 

Second-foot,  definition  of. la 

Selma,  Ala., 

Alabama  River  at: 

description 72 

discharge,  dally 73 

discharge,  monthly 74,91-92 

gageheight 73 

Shoal  Creek  at— 
Waleska,  Oa.: 

discharge 90 

South  Atlantic  coast  basins.    Ste  Atlantic 

coast  basins  (south). 
South  Richmond,  Va., 

Dunlop  Mills,  east  and  west  flumes  of,  at: 

discharge 90 

Stream  measurement,  accuracy  of. 13 

publications  on,  by  United  States  Oeo- 

logieal  Survey 6-g 

howtoobtain ^ 

libraries  and  offices  containing » 

Sturdevant,Ala., 

Tallapoosa  River  at: 

description 80 

discharge,  daOy 81 

discharge,  monthly 82,91-92 

gageheight 80-81 

Suwannee  Rhrer  basin,  gaging  stations  in, 

listof 16 

T. 

Tables,  explanation  of 12 

Tallapoosa  Rhrer  at— 
Sturdevant,Ala.: 

description go 

discharge,  dafly 81 

discharge,  monthly 82,91-92 

gageheight 80-81 

TaUulahFaUs,Oa., 
Tallulah  River  at: 

description 33 

discharge 33 

discharge,  daOy 34 

discharge,  monthly 34,91-^92 

gageheigfat..i 33 

Tallulah  River  at— 
Mathis,Oa.: 

description 35 

gageheight 35 
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Tallnlah  Rfrer  at-Continaed. 

TaUulah  Falls,  Oa.:  Page. 

deacr^tioQ 33 

discharge 33 

discharge,  daOy 34 

discharge,  monthly 34,9l>92 

gage  height 33 

Tar  River  basin,  gaging  stations  in,  list  of. . .       15 

Terms,  definitions  of 9-10 

Tombigbee  River  at— 
Columbus,  Miss.: 

description 82 

discharge 82 

discharge,  dafly 83 

discharge,  monthly 84,91-92 

gage  height 82-83 

Epes,Ala.: 

description 84 

discharge,  daily 85 

discharge, monthly 86,91-93 

gage  height 84-85 

W. 
Waleska,  Oa., 

Reinhardt  Creek  at: 

discharge 90 

8hoal  Creek  at: 

discharge 90 

Wallace,  O.  A.,  work  of 14 

Walters,  M.  L,  work  of 14 

Weldon,N.C., 

Roanoke  River  at: 

description 26-27 

discharge 28 

view  of ,  at  medium  stage 25 

during  flood  of  March,  1912 23 


West  Point,  Oa.,  Pa^eL 

Chattahoochee  River  at: 

description 48 

discharge 49 

discharge,  daily 50 

discharge,  monthly 50,91-02 

gagehei^t 49 

Wood,  B.  D.,  work  of 14 

Woodbury,  Oa., 
Flint  River  near: 

description 53-^ 

discharge 53 

discharge,  daily 54 

discharge,  monthly 54,91-92 

gage  height 53 

Work,  subdivision  of 14 


Y. 


Yadkin  or  Peedee  River  basin,  gaging  stations 

in,  list  of 15 

stream  flow  In 28-^ 

Yadkin  River  near— 
Peedee,  N.C.: 

description ^ 30 

discharge,  daily si 

gageheight 30 

Salisbury,  N.C.: 

deaerlption 28 

discharge 28 

discharge,  daily 29 

discharge,  monthly 30,91-92 

gageheight 29 
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Bluestone  River  near  True,  W.  Va 64 
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SURFACE  WATER  SUPPLY  OF  OHIO  RIVER  BASIN,  1912. 


By  A.  H.  HoBTON,  W.  E.  Hall,  and  H.  J.  Jackson. 


AUTHORIZATION  AND  SCOPE  OF  WORK. 

This  volume  Is  one  of  a  series  of  twelve  reports  presenting  results 
of  measiu'ements  of  flow  made  on  streams  in  the  United  States 
during  the  calendar  year  1912. 

The  data  presented  in  these  reports  were  collected  by  the  United 
States  Geological  Survey  under  authority  implied  in  the  organic 
law  (20  Stat.  L.,  p.  394)  which  contains  the  following  paragraph: 

Provided,  That  this  officer  [the  Director]  shall  have  the  direction  of  the  geological 
survey  and  the  classilication  of  public  lands  and  examination  of  the  geological  struc- 
ture, mineral  resources,  and  products  of  the  national  domain. 

The  work  was  begun  in  1888  in  connection  with  special  studies  of 
water  supply  for  irrigation.  Since  the  fiscal  year  ending  June  30, 
1895,  successive  sundry  civil  bills  passed  by  Congress  have  carried 
the  following  item  and  appropriations: 

For  gaging  the  streams  and  determining  the  water  supply  of  the  United  States, 
and  for  the  investigation  of  underground  currents  and  artesian  wells,  and  for  the 
preparation  of  reports  upon  the  best  methods  of  utilizing  the  water  resources. 
Annual  appropriations  for  the  fiscal  year  ending  June  30 — 

1895 112, 500 

1896 20,000 

•      1897  to  1900,  inclusive 50, 000 

1901  to  1902,  inclusive 100, 000 

1903  to  1906,  inclusive 200, 000 

1907 150,000 

1908  to  1910,  inclusive 100, 000 

1911  to  1913,  inclusive 150, 000 

In  the  execution  of  the  work  many  private  and  State  organizations 
have  cooperated,  either  by  furnishing  data  or  by  assisting  in  collecting 
data.  Acknowledgments  for  cooperation  of  the  first  kind  are  made 
in  connection  with  the  description  of  each  station  affected,  and  of 
the  second  kind  on  page  13. 
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6  SURFACE  WATER  SUPPLY,  1912,  PART  HI, 

Measurements  of  stream  flow  have  been  made  at  about  2,000  points 
in  the  United  States,  and  also  at  many  points  in  small  areas  in  Seward 
Peninsula  and  the  Yukon-Tanana  region,  Alaska,  and  in  the  Hawaiian 
Islands.  During  1912  gaging  stations  were  maintained  by  the 
Survey  and  the  cooperating  organizations  at  about  1,500  points, 
and  many  discharge  measmrements  were  made  at  other  points.  In 
conneotion  with  this  work  data  were  also  collected  in  regard  to 
precipitation,  evaporation,  storage  reservoirs,  river  profiles,  and 
water  power  in  many  sections  of  the  country  and  will  be  made 
available  in  the  regular  water-supply  papers  from  time  to  time. 

PUBMCATIONS. 

A  report  has  been  prepared  for  each  calendar  year  embodying  the 
stream-flow  data  collected  during  that  year.  An  index  to  the  reports 
containing  stream-flow  measmrements  prior  to  1904  has  been  pub- 
lished as  Water-Supply  Paper  119.  Circulars  are  also  available 
giving  complete  lists  of  the  gaging  stations  maintained  by  the  Survey 
to  date,  and  a  list  of  the  reports  relating  to  the  water  supply  of  the 
country. 

Prior  to  1902  gage  heights  and  discharge  measurements  were 
published  in  water-supply  papers  or  bulletins  and  estimates  of 
monthly  discharge  in  annual  reports;  since  1902  both  classes  of 
data  have  been  published  in  water-supply  papers  and  they  are  now 
being  published  in  twelve  parts,  as  shown  in  the  following  table: 

Papers  on  surface  water  supply  of  the  United  StateSy  1912. 


Part.« 

No. 

Title. 

I 

321 

North  Atlantic  oout  iMsins. 

II 

322 

South  Atlantic  coast  and  eastern  Oulf  of  Mexico  basins. 

in 

323 

Ohio  River  hasin. 

IV 

324 

St.  Lawrence  River  basin. 

V 
VI 

325 
326 

Upper  Mississippi  River  and  Hudson  Bay  basins. 

VII 

827 

Lower  Mississippi  River  basin. 
Western  Oulf  of  IfexJoo  basins. 

vni 

328 

IX 

829 

Colorado  River  basin. 

X 

330 

Great  Basin. 

XI 

331 

Padflc  coast  baafais  In  Califomia. 

XIT 

332 

a  For  the  purpose  of  uniformity  in  the  presentation  of  reports,  a  general  plan  has  been  Bgned  upon  by 
the  United  States  Reclamation  Service,  the  United  States  Forest  Service,  the  United  States  Weather 
Bureau,  and  the  United  States  Geological  Survey,  according  to  which  the  area  of  the  United  States  ha^ 
been  divided  into  12  parts,  whose  boundaries  coincide  with  natural  drainage  lines  Indicated  by  the  parts 
of  the  report. 

A  list  of  reports  containing  stream-flow  data  is  presented  in  the 
following  table: 
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PUBUCATIONS, 

Stream-flow  data  in  reports  of  the  United  States  Geological  Survey. 
[A-Aimual  Report;  B-Bulletfn;  WS- Water-Supply  Paper.] 


Report. 


Chatacter  of  data. 


Year. 


10th  A,  pt.  2. 
llthA,pt.2. 

12th  A,  pt.  2. 

13th  A,  pt.  3. 

UthA,pt.2. 


B131 

16th  A,  pt.  2. 
B140 


WSll 

lSthA,pt.4. 

WS15 


W8W. 


19th  A,  pt.  4. 
W8  27 


W8  28 

20th  A,  pt.  4.. 
WS  85 to 30... 
21st  A,pt.4... 
WS  47  to  52... 
22dA,pt.4... 

WS65,  66 

WS76 

W3  82to85... 
WS  97  to  100. . 
W8  124  to  135. 
WS  165  to  178. 
WS  201  to  214. 
WS  241  to  252. 
WS  261  to  272. 
WS  281  to  292. 
WS  301  to  812. 
WS  321  to  332. 


Deaortption  inlbrmatioii  only. 
Monthly  discharge 


.do. 


Mean  discharge  in  seoond-f eet 

Monthly  discharge  (long-time  records,  1871  to  1883) 

Pescrlptions,  measurements,  gage  heights,  and  ratings 

D  escriptive  inlOrmation  only 

Descriptions,  measurements,  gage  heights,  ratings,  and  monthly 

disobarffe  (also  many  data  covering  earlier  years). 

Gage  heiffhts  (also  gage  heights  for  earlier  years) 

Descriptuns,  measurements,  ratings,  and  monthly  discharge 

(also  similar  data  for  some  earlier  years). 
Descriptions,  measurements,  and  gage  heights,  eastern  United 

States,  eastern  Mississippi  River,  and  Missouri  River  above 

junction  with  Kansas. 
Descriptions,  meosuremtfits,  and  gage  heights,  westwn  Missis- 
sippi River  below  Junction  of  Missouri  and  Platte,  and  western 

United  States. 
Dewriptions,  measurements,  ratings,  and  monthly  discharge 

(also  some  long-time  records). 
Measurements,  ratings,  and  gage  heights,  eastern  United  States, 

eastern  Mississippi  River,  and  Missouri  River. 
Measurements,  ratbgs,  and  gage  heights,  Arkansas  River  and 

western  United  States. 

Monthly  dlicharge  (also  for  many  earlier  years) 

Pescriptions,  measurements,  gage  heights,  and  ratings 

Monthly  discharge 

Descriptions,  measurements,  gage  heights,  and  ratinp 

Monthly  discharge 

Descriptions,  measurements,  gage  heights,  and  ratings 

Month  ly  discharge 

Compete  data 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


1884  to  Sept., 

1800 
1884  to' June  30, 

1891. 
1884  to  Deo.  31, 

1892. 
1888  to  Dec.  31, 

1893. 
1803  and  1894. 

1805. 

1896. 

1805  and  1896. 

1807. 


1897. 


1897. 

1888. 

1888. 

1898. 

1899. 

1899. 

IOOOl 

1900. 

1901. 

1901. 

1902. 

1903. 

1901. 

1905. 

1906i 

1907-8L 

1900. 

1910. 

1911. 

1912. 


Ncyne.— No  data  regarding  stream  flow  are  given  in  the  15th  and  17th  annual  reports. 

The  table  on  page  8  gives,  by  years  and  drainage  basins,  the 
numbers  of  the  papers  on  surface-water  supply  published  from  1899 
to  1911,  The  data  for  any  particular  station  will  be  foimd  in  the 
reports  covering  the  years  during  which  the  station  was  maintained. 
For  example,  data  for  any  station  in  the  area  covered  by  Part  I  are 
published  in  Water-Supply  Papers  97,  124,  165,  201,  241,  261,  281, 
301,  and  321,  which  contain  records  for  the  New  England  streams 
from  1903  to  1912.  The  year  covered  by  the  report  is  indicated  at 
the  head  of  the  column  in  which  the  paper  is  listed. 
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Numbers  of  vxUer-supply  papers  containing  results  of  stream  measvrements,  1899-1912. 


a  1899         »  1900 


1901 


1903 


1904 


North  Atlantic  coast  (St.  John 
River  to  York  River) 

South  Atlantic  coast  and  east- 
am  Qulf  of  Mexico  (James 
River  to  the  Mississippi) 

Ohio  River  basin. 

St.  Lawrence  River  and  Great 
Lakes 

Hadson  Bay  and  upper  Missis- 
sippi River 

Missouri  River 

Lower  Mississippi  River 

Western  Gulf  ofMexico 

Colorado  River 

Great  Basin 

Pacific  coast  in  California 

North  Pacific  coast 


9  35,36 


36 
Ifc  36,37 
37 
37 
"37,38 
38,e39 
38,9  39 


47,  «48 


48,  A  49 

49 

49 
49, '50 
50 
50 
50 
51 
51 
51 


65,75 

65,75 
65,75 

65,75 


9  82,83 


i  65, 66, 75 

66,75 

i  66, 66, 75 

y83,85 

84 

y83,84 

66,75 

84 

66,75 

85 

66,75 

85 

66,75 

85 

66,75 

85 

97 


9  97,98 
98 

97 

i  08, 99, 100 
99 
/98,99 
99 
100 
100 
100 
100 


d  124, « 125,/ 128 


/ 126, 127 

128 

129 

/ 128, 130 

130, »  131 

/ 128, 131 

132 

133 

133,P134 

134 

135 


1905 


1906 

1907-8 

1909 

1910 

1911 

d201,«2Q2,/203 

241 

261 

281 

301 

/203,204 

242 

262 

282 

303 

205 

243 

263 

283 

308 

206 

244 

264 

284 

304 

207 

245 

265 

285 

305 

208 

246 

266 

286 

306 

y205,209 

247 

267 

287 

307 

210 

248 

268 

288 

308 

211 

249 

269 

288 

300 

212,  P  213 

250,  P  251 

270,  P  271 

290 

310 

213 

251 

271 

291 

311 

214 

252 

272 

292 

312 

1912 


North  Atiantic  coast  (St. 
John  River  to  York 
River) 

South  Atlantic  coast  and 
eastern  Gulf  of  Mexico 
(James  River  to  the 
Mississippi) 

Ohio  River  basin 

St.  Lawrence  River  and 
Great  Lakes 

Hudson  Bay  and  upper 
Mississippi  River 

Missouri  River 

Lower  Mississippi  River. . 

Western  Gulf  ofMexico. . , 

Colorado  River 

Great  Basin 

Pacific  coast  in  California. 

North  Pacific  coast 


rfl65,*166,/167 


/ 167, 168 
169 

170 

171 

172 
/ 160,173 

174 
176,  r  177 
176.  P 177 

177 
•  177,178 


321 


322 
323 


323 

326 
327 
32S 
329 

aio 

331 
332 


a  Rating  tables  and  index  to  Water-Supply  Papers  35-39  contained  in  Water-Supply  Paper  39.  Esti- 
mates for  1899  hi  Twenty-flist  Annual  Report,  part  4. 

b  Rating  tables  and  index  to  Water-Supply  rapers  47-52  and  data  on  prectoitation,  wells,  and  irrigation 
in  Califorma  and  Utah  contained  in  Water-Supply  Paper  52.  Estimates  for  1900  in  Twenty-second  Annual 
Report,  part  4. 

c  Wissahickon  and  Schuylkill  ilveis  to  James  River. 

d  New  England  rivers  only. 

•  Hadson  River  to  Delaware  River,  inclusive. 

/  Susquehanna  River  to  Yadkin  River,  inclusive. 
9  32me&  River  only, 
k  Scioto  River. 

i  Lake  Ontario  and  tributaries  to  St.  Lawieoce  River  proper. 
i  Tributaries  of  Mississippi  from  east. 
»  GaUatin  River. 

I  Loop  and  Platte  rivers  near  Cdumbos,  Nebr.,  and  all  tributaries  below  Junction  with  Platte. 
«  Plane  and  Kansas  rivers. 

•  Green  and  Gunnison  rivers  and  Grand  River  above  Junction  with  Gunnison. 

•  Mobave  R  iver  only. 

V  Great  Basin  in  California,  excepting  Truokee  and  Carson  drainage  basins, 
g  Kings  and  Kern  rivers  and  south  Pacific  coast  drahiage  bashis. 
r  Below  Junction  with  Gila. 

•  Rogue,  CTmpqua,  and  Siletz  rivers  only. 

Water-supply  papers  and  other  publications  of  the  United  States 
Geological  Survey  containing  data  in  regard  to  the  water  resources 
of  the  United  States  may  be  obtained  or  consulted  as  indicated  below: 

1.  Copies  may  be  obtained  free  of  charge  by  applying  to  the 
Director  of  the  Geological  Survey,  Washington,  D,  C.  The  edition 
printed  for  free  distribution  is,  however,  small  and  is  soon  exhausted. 

2.  Copies  may  be  purchased  at  nominal  cost  from  the  Superin- 
tendent of  Documents,  Government  Printing  OflBce,  Washington, 
D.  C,  who  will  on  application  furnish  lists  giving  prices. 
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3.  Sets  of  the  reports  may  be  consulted  in  the  libraries  of  the 
principal  cities  in  the  United  States. 

4.  Complete  sets  are  available  for  consultation  in  the  local  of&ces 
of  the  water-resources  branch  of  the  Geological  Survey,  as  follows: 

Albany,  N.  Y.,  room  18,  Federal  Building. 

Atlanta,  Ga.,  Poet  Office  Building. 

Newport,  Ky.,  Federal  Building. 

St.  Paul,  Minn.,  Old  Capitol  Building. 

Helena,  Mont.,  Montana  National  Bank  Building. 

Denver,  C!olo.,  302  Chamber  of  Commerce  Building. 

Salt  Lake  City,  Utah,  Brooks  Arcade. 

Boiae,  Idaho,  615  Idaho  Building.  ^ 

Portland,  Oreg.,  416  Couch  Building. 

San  Francisco,  Cal.,  505  Customhouse. 

Santa  Fe,  N.  Mex.,  Capitol  Building. 

Honolulu,  Hawaii,  Kapiolani  Building. 

A  list  of  the  Geological  Survey's  publications  will  be  sent  on  appli* 
cation  to  the  Director  of  the  United  States  Geological  Survey, 
Washington,  D.  0. 

DEFINnTON  OF  TERMS. 

The  volume  of  water  flowing  in  a  stream — the  "run-oflf"  or  "dis- 
charge"— ^is  expressed  in  various  terms,  each  of  which  has  become 
associated  with  a  certain  class  of  work.  These  terms  may  be  divided 
into  two  groups — (1)  those  which  represent  a  rate  of  flow,  as  second- 
feet,  gallons  per  minute,  miner's  inches,  and  discharge  in  second-feet 
per  square  mile,  and  (2)  those  which  represent  the  actual  quantity 
of  water,  as  run-off  in  depth  in  inches,  and  acre-feet.  The  units  used 
in  this  series  of  reports  are  second-feet,  second-feet  per  square  mile, 
run-off  in  depth  in  inches,  and  acre-feet.  They  may  be  defined  as 
follows: 

"Second-foot"  is  an  abbreviation  for  cubic  foot  per  second  and  is 
the  unit  for  the  rate  of  discharge  of  water  flowing  in  a  stream  1  foot 
wide,  1  foot  deep,  at  a  rate  of  1  foot  a  second.  It  is  generally  used  as 
a  fundamental  unit  from  which  others  are  computed  by  the  use  of  the 
factors  given  in  the  following  table  of  equivalents. 

"Second-feet  per  square  mile"  is  the  average  number  of  cubic  feet 
of  water  flowing  per  second  from  each  square  mile  of  area  drained, 
on  the  assumption  that  the  run-off  is  distributed  uniformly  both  as 
regards  time  and  area. 

"Run-off  (depth  in  inches)"  is  the  depth  to  which  the  drainage 
area  would  be  covered  if  all  the  water  flowing  from  it  in  a  given 
period  were  conserved  and  uniformly  distributed  on  the  surface.  It 
is  used  for  comparing  run-off  with  rainfall,  which  is  usually  expressed 
in  depth  in  inches. 

An  "acre-foot"  is  equivalent  to  43,560  cubic  feet,  and  is  the  quan- 
tity required  to  cover  an  acre  to  the  depth  of  1  foot.  The  term  is 
commonly  used  in  connection  with  storage  for  irrigation. 
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CONVENIENT  EQUIVAJLENTS. 


The  following  is  a  list  of  convenient  equivalents  for  use  in  hydraulic 
computations: 

Table  for  converting  discharge  in  second-feet  ver  square  mile  into  rvn-ojfin  depth  in  inches 

over  Ae  area. 


Seoond-feet 

per  square 

mile. 

Run-off  in  inches. 

Iday. 

28  days. 

20  days. 

30  days. 

31  days. 

1 

0.03719 
.07438 
.11157 
.14876 
.18505 
.22314 
.26083 
.29752 
.33471 

1.041 
2.083 
3.124 
4.165 
5.207 
6.248 
7.280 
8.331 
9.372 

1.079 
2.157 
3.236 
4.314 
5.393 
6.471 
7.550 
8.628 
9.707 

1.116 
2.231 
3.347 
4.463 
5.578 
6.604 
7.810 
8.926 
10.041 

1.153 
2.306 
8.460 
4.612 
5.764 
6.017 
8.070 
9.223 
10.376 

2 

3 

4 

5 

6 

7 

8 

9 

KoTE.— For  partial  month  multiply  the  values  for  one  day  by  the  number  of  days. 

Table  for  converting  discharge  in  second-feet  into  run-off  in  acre-feet 


Second- 
feet. 

Run-off  in  acre-feet. 

Iday. 

28  days. 

29  days. 

30  days. 

31  days. 

1 

1.083 
3.987 
5.950 
7.934 
9.917 
11.90 
13.88 
15.87 
17.85 

55.54 
111.1 
166.6 
222.1 
277.7 
333.2 
388.8 
444.3 
409.8 

57.52 
115.0 
172.6 
230.1 
287.6 
346.1 
402.6 
460.2 
617.7 

50.60 
119.0 
178.5 
238.0 
297.5 
357.0 
416.6 
476.0 
535.6 

61.40 
123.0 
184.6 
246.0 
307.4 
368.9 
43a4 
491.9 
653.4 

2 

3 

4 

5 

6 

7 

8 

9 

Nor.— For  partial  month  multiply  values  for  one  day  by  the  number  of  days. 

1  Becond-foot  equals  40  California  miner's  inches  (law  of  March  23, 1901). 

1' second-foot  equals  38.4  Colorado  miner's  inches. 

1  second-foot  equals  40  Arizona  miner's  inches. 

1  second-foot  equals  7.48  United  States  gallons  per  second;  equals  448.8  gallons  per 
minute;  equals  646,317  gallons  for  one  day. 

1  second-foot  for  one  year  covers  1  square  mile  1.131  feet  or  13.572  inches  deep. 

1  second-foot  for  one  year  equals  31,536,000  cubic  feet. 

1  second-foot  equals  about  1  acre-inch  per  hour. 

1  second-foot  for  one  day  equals  86,400  cubic  feet. 

1,000,000,000  (1  United  States  billion)  cubic  feet  equals  11,570  second-feet  for  one 
day. 

1,000,000,000  cubic  feet  equals  414  second-feet  for  one  28-day  month. 

1,000,000,000  cubic  feet  equals  399  second  feet  for  one  29-day  month. 

1,000,000,000  cubic  feet  equals  386  second-feet  for  one  80-day  month. 

1,000,000,000  cubic  feet  equals  373  second-feet  for  one  31-day  month. 

100  California  miner's  inches  equals  18.7  United  States  gallons  per  second. 

100  California  miner's  inches  for  one  day  equals  4.96  acre-feet. 

100  Colorado  minor's  inches  equals  2.60  second-feet. 

100  Colorado  miner's  inches  equals  19.5  United  States  gallons  per  second. 

100  Colorado  miner's  inches  for  one  day  equals  5.17  acre-feet. 
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100  United  States  gallons  per  minute  equals  0.223  second-foot. 

100  United  States  gallons  per  minute  for  one  day  equals  0.442  acre-foot. 

1,000,000  United  States  gallons  per  day  equals  1.55  second-feet. 

1,000,000  United  States  gallons  equals  8.07  acre-feet. 

1,000,000  cubic  feet  equals  22.95  acre-feet. 

1  acre-foot  equals  325,850  gallons. 

1  inch  deep  on  1  square  mile  equals  2,323,200  cubic  feet. 

1  inch  deep  on  1  square  mile  equals  0.0737  second-foot  per  year. 

1  foot  equals  0.3048  meter. 

1  mile  equals  1.60935  kilometen. 

1  mile  equals  5,280  feet. 

1  acre  equals  0.4047  hectare. 

1  acre  equals  43,560  square  feet. 

1  acre  equals  209  feet  square,  nearly. 

1  square  mile  equals  2.59  square  kilometers. 

1  cubic  foot  equals  0.0283  cubic  meter. 

1  cubic  foot  of  water  weighs  62.5  pounds. 

1  cubic  meter  per  minute  equals  0.5886  second-foot. 

1  horeepower  equals  550  foot-pounds  per  second. 

1  horsepower  equals  76.0  kilogram-meters  per  second. 

1  horsepower  equals  746  watts. 

1  horsepower  equals  1  second-foot  falling  8.80  feet. 

1|  horsepower  equal  about  1  kilowatt. 

m        1     1  ♦        ♦  •  VI      Sec.-ft.Xfallinfeet        ^  , 

To  calculate  water  power  quickly: fi =«net  horsepower  on  water 

wheel  realizing  80  per  cent  of  theoretical  power. 

EXPIiANATION  OF  DATA. 

For  each  regular  current-meter  gaging  station  the  following  data, 
so  far  as  availahle,  are  given:  Description  of  the  station,  list  of  dis- 
charge measurements,  table  of  daily  gage  heights,  table  of  daily  dis- 
charge, table  of  monthly  and  yearly  discharge  and  run-off.  For 
stations  located  at  weirs  or  dams  the  gage-height  table  is  omitted. 

In  addition  to  statements  regarding  the  location  and  installation 
of  current-meter  stations,  the  descriptions  give  information  in  regard 
to  any  conditions  which  may  affect  the  constancy  of  the  relation  of 
gage  height  to  discharge,  covering  such  points  as  ice,  logging,  shifting 
channels,  and  backwater;  also  information  regarding  diversions 
which  decrease  the  total  flow  at  the  measuring  section.  Statements 
are  also  made  regarding  the  accuracy  and  reliability  of  the  data. 

The  table  of  daily  gage  heights  records  the  daily  fluctuations  of  the 
surface  of  the  river  as  found  from  the  mean  of  the  gage  readings  taken 
each  day,  usually  in  the  morning  and  in  the  evening.  The  gage  height 
given  in  the  table  represents  the  elevation  of  the  surface  of  the  water 
above  the  zero  of  the  gage.  All  gage  heights  affected  by  the  presence 
of  ice  in  the  streams  or  by  backwater  from  obstructions  are  published 
aa  recorded,  with  suitable  footnotes.  The  rating  table  is  not  appli- 
cable for  such  periods  unless  the  proper  corrections  to  the  gage 
heights  are  known  and  applied.    Attention  is  called  to  the  fact  that 
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the  zero  of  the  gage  ia  placed  at  an  arbitrary  datum  and  has  no  rela- 
tion to  zero  flow  or  the  bottom  of  the  river.  In  general  the  zero  is 
located  somewhat  below  the  lowest  known  flow,  so  that  negative 
readings  shall  not  occur. 

The  discharge  measurements  and  gage  heights  are  the  base  data 
from  which  rating  tables,  daily  discharge  tables,  and  monthly  dis- 
charge tables  are  computed. 

The  rating  table  gives,  either  directly  or  by  interpolation,  the 
discharge  in  second-feet  corresponding  to  every  stage  of  the  river 
recorded  during  the  period  for  which  it  is  applicable.  It  is  not  pub- 
lished in  this  report,  but  can  be  determined  from  the  tables  of  daily 
gage  heights  and  daily  discharge  by  plotting  gage  heights  in  feet  as 
ordinates  and  discharge  in  second-feet  as  abscissas. 

The  table  of  daily  discharges  gives  the  discharges  in  second-feet 
corresponding  to  the  observed  gage  heights  as  determined  from  the 
rating  tables. 

In  the  table  of  monthly  diacharge  the  column  headed  "Maximum" 
gives  the  mean  flow,  as  determined  from  the  rating  table,  for  the 
day  when  the  mean  gage  height  was  highest.  As  the  gage  height  is 
the  mean  for  the  day,  it  does  not  indicate  correctly  the  stage  when 
the  water  surface  was  at  crest  height  and  the  corresponding  discharge 
was  consequently  larger  than  given  in  the  maximum  column.  Like- 
wise in  the  column  at  '^ Minimum"  the  quantity  given  is  the  mean 
flow  for  the  day  when  the  mean  gage  height  was  lowest.  The  column 
headed  "Mean"  is  the  average  flow  in  cubic  feet  for  each  second  dur- 
ing the  month.  On  this  the  computations  for  the  remaining  columns, 
which  are  defined  on  page  9,  are  based. 

The  base  data  presented  in  this  report,  imless  otherwise  stated  in 
description  of  station,  have  been  collected  by  the  methods  conunonly 
used  at  current-meter  gaging  stations  and  described  in  standard 
textbooks. 

Plate  I  shows  typical  gaging  stations.  Plate  II  shows  current 
meters  used  in  the  work. 

ACCURACY   AND   RELIABILITY   OF  FIELD   DATA  AKD 
COMPARATIVE  RESUIiTS. 

The  accuracy  of  stream-flow  data  depends  primarily  on  the 
natural  conditions  at  the  gaging  station  and  on  the  methods  and 
care  with  which  the  data  are  collected.  Errors  of  the  first  group 
depend  on  the  d^ree  of  permanency  of  channel  and  of  permanency  of 
the  relation  between  discharge  and  stage. 

Errors  of  the  second  class  are  due,  first,  to  errors  in  observation  of 
stage;  second,  to  errors  in  measurements  of  flow;  and,  third,  to 
errors  due  to  misinterpretation  of  st^e  and  flow  data. 

In  order  to  give  engineers  and  others  information  regarding  the 
probable  accuracy  of  the  computed  results,  footnotes  are  added  to  the 
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daily  discharge  tables,  stating  the  probable  accuracy  of  the  rating 
tables  tised,  and  an  accuracy  column  is  inserted  in  the  monthly  dis- 
charge table.  For  the  rating  tables,  "well  defined"  indicates,  in  gen- 
eral;  that  the  rating  is  probably  accurate  within  6  per  cent;  '^ fairly 
well  defined,"  within  10  per  cent;  "poorly  defined"  or  '  approxi- 
mate," within  15  to  25  per  cent.  These  notes  are  very  general  and 
are  based  on  the  plotting  of  the  individual  measurements  with  refer- 
ence to  the  mean  rating  curve. 

The  accuracy  column  in  the  monthly  discharge  table  does  not 
apply  to  the  maximum  or  minimum  nor  to  any  individual  day,  but  to 
the  monthly  mean.  It  is  based  on  the  accuracy  of  the  rating,  the 
probable  reliability  of  the  observer,  and  knowledge  of  local  conditions. 
In  this  column,  A  indicates  that  the  mean  monthly  flow  is  probably 
accurate  within  5  per  cent;  B,  within  10  per  cent;  C,  within  16  per 
cent;  D,  within  25  per  cent.  Special  conditions  are  covered  by  foot- 
notes. 

!Even  though  the  monthly  means  for  any  station  may  represent 
with  a  high  degree  of  accuracy  the  quantity  of  water  flowing  past  the 
gSLge,  the  figures  showing  discharge  per  square  mile  and  depth  of  run- 
off in  inches  may  be  subject  to  gross  errors  which  result  from  includ- 
ing in  the  measured  drainage  area  large  noncontributing  districts  or 
omitting  estimates  of  water  diverted  for  irrigation  or  other  use,  and 
they  should,  therefore,  be  considered  as  only  approximate,  particu- 
larly for  periods  of  irrigation  or  of  low  water.  For  these  errors  it  is 
as  a  rule  not  feasible  to  make  adequate  correction. 

In  general,  the  base  data  collected  each  year  by  the  Survey  engi* 
neers  are  published,  not  only  to  comply  with  the  law,  but  also  to 
afford  any  engineer  the  means  of  examining  and  adjusting  to  his  own 
needs  the  results  of  the  computations.  The  table  of  monthly  dis- 
charge is  so  arranged  as  to  give  only  a  general  idea  of  the  flow  at  the 
station  and  should  not  be  used  for  other  than  preliminary  estimates. 
The  determinations  of  daily  discharge  allow  more  detailed  studies  of 
the  variation  in  flow  by  which  the  period  of  deficiency  may  be  deter- 
mined. 

It  should  be  borne  in  mind  that  the  observations  in  each  succeeding 
year  may  be  expected  to  throw  new  light  on  data  already  collected 
and  published,  and  the  engineer  who  makes  use  of  the  figures  pre- 
sented in  these  papers  should  verify  all  ratings  and  make  such  adjust- 
ments for  earlier  years  as  may  seem  necessary. 

COOPERATION, 

The  State  of  Illinois  has  paid  for  the  stream  gi^:ing  work  in  that 
State,  the  appropriation  being  in  charge  of  the  Rivers  and  Lakes 
Commission,  Robert  R.  McCormick,  chairman. 
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DIVISION  OF  WORK. 

The  field  data  for  Allegheny  River  at  Red  House,  N.  Y.,  have  been 
collected  and  the  estimates  prepared  under  the  direction  of  C.  C. 
Covert,  district  engineer,  assisted  by  C.  S.  De  Golyer  and  Frank 
Weber. 

The  field  data  for  the  Ohio  River  drainage  basin,  with  the  excep- 
tion of  Allegheny  River  at  Red  House,  N.  Y.,  and  the  Tennessee 
River  drainage  basin,  have  been  collected  under  the  direction  of  A.  H. 
Horton,  district  engineer,  assisted  by  C.  T.  Bailey,  P.  S.  Monk,  and 
L.  S.  Carr. 

Stations  in  Pennsylvania  are  now  maintained  and  the  stream-flow 
data  collected  and  furnished  to  the  Survey  by  the  Water  Supply 
Commission  of  Pennsylvania. 

The  field  data  in  the  Tennessee  River  drainage  basin  have  been 
collected  by  W.  E.  Hall,  district  engineer. 

The  ratings  and  studies  of  the  completed  data  were  made  by  A.  H. 
Horton,  W.  E.  Hall,  and  H.  J.  Jackson.  The  completed  data  were 
prepared  for  publication  and  the  estimates  of  discharge  during 
periods  when  the  relation  of  gage  height  to  discharge  is  believed  to 
have  been  affected  by  ice  (except  for  Allegheny  River  at  Red  House, 
N.  Y.)  were  made  by  H.  J.  Jackson,  assistant  engineer.  The  com- 
putations were  made  by  J.  G.  Mathers,  H.  D.  Padgett,  C.  L.  Batchel- 
der,  B.  E.  Jones,  M.  I.  Walters,  and  G.  A.  Wallace. 

The  report  was  edited  by  Mrs.  B.  D.  Wood. 

STATION  RECORDS. 

AiLLEQSENY  BIVER  BASIN. 
ALLEGHENT  BIVEB  AT  BED  HOUSE,   N.   T. 

Location. — ^At  highway  bridge  at  Red  Hoiise,  N.  Y.,  on  the  road  leading  from  the 
Pennsylvania  Railroad  station  to  the  Erie  Railroad  station;  about  5  miles  below 
Salamanca  and  13  miles  above  the  State  line  between  New  York  and  Pennsyl- 
vania. Ck>newango  Creek,  the  outlet  of  Chautauqua  Lake,  enters  the  Alle^eny 
in  the  State  of  Pennsylvania. 

Becords  available.--September  4,.  1903,  to  December  31,  1912. 

Drainage  area — 1,640  square  miles. 

Gage.— Standard  chain,  attached  to  the  upstream  side  of  bridge  near  left-hand  end; 
datum  imchanged. 

Channel. — Practically  permanent  since  establishment  of  station;  broken  by  three 
bridge  piers.  Bed  of  stream,  coarse  gravel.  Current  good  for  medium  and  high 
stages;  rather  slow  at  low  stages. 

Discharge  xneaaurements. — Made  from  downstream  side  of  bridge. 

Winter  flow. — Ice  affects  the  relation  of  gage  height  to  discharge  for  periods  during 
December,  January,  February,  and  March. 

Artificial  control. — Low-water  flow  may  be  slightly  affected  by  the  operation  of 
several  small  power  plants  above  Salamanca.  At  Olean,  N.  Y.,  a  wasteway  from 
Cuba  reservoir  enters  the  river  through  Olean  Creek.    This  reservoir  is  on  the 
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divide  between  Oil  Creek,  tributary  to  Allegheny  River,  and  Genesee  River, 
tiibatary  to  Lake  Ontario.  The  stored  water  is  conunonly  turned  into  Genesee 
River  through  the  abandoned  summit  level  of  Genesee  River  canal,  but  may  be 
diverted  into  Oil  Greek  through  a  guard  lock  at  the  head  of  the  canal. 

Di$eharge  meaturementB  of  Allegheny  River  at  Red  House,  N.  Y.,  in  19 li. 


Date. 


Hydrograplier. 


Oaee 


Dis- 
oharge. 


Feb.  15 

July   15 

Dec.     6 

6 


C.  8.  De  Oolyer, 
Frank  Weber... 
C.  8.  De  Oolyer 
do 


Feei. 
4.87 
8.30 
6.67 
6.72 


atc-ft. 

a509 

542 

6,670 

7,190 


•  IfearareiDfliit  made  under  complete  ioe  ooTer. 

DaHjf  gage  height,  in  feet,  of  Allegheny  River  at  Red  Howe,  N.  Y.,for  1912. 

(W.  E.  Coe,  obMrrer.] 


Day. 

Jan. 

Ftob. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

5.4 
5.5 
5.4 

5.4 
5.5 

4.9 
4.9 
4.9 
4.9 
4.9 

4.9 
4.9 
4.9 
4.9 
4.9 

4.9 
4.9 
4.9 
4.9 
4.9 

4.9 
4.9 
4.9 
4.9 

4.7 

4.7 
4.7 
4.7 
4.7 
4.7 
4.7 

**4.*85' 

4.35 
4.36 
4.35 
4.30 
4.30 

4.30 
7.30 
4.30 
4.30 
4.35 

4.36 
4.30 
4.30 
4.30 

4.25 
4.35 
4.60 
4.6 
4.8 

4.8 
6.0 
5.0 
5.0 
4.9 

5.0 
5.0 
5.2 
5.2 
6.2 

7.8 
7.0 
7.8 

as 

9.5 

8.7 
7.3 
6.4 
6.1 
5.5 

5.0 
5.0 
5.4 
7.9 
9.6 
9.8 

10.4 
11.0 
10.6 
9.9 
9.8 

9.5 
9.0 
8.6 
8.7 
8.1 

7.9 
7.5 
6.6 
6.5 
6.4 

6.0 
6.0 
5.8 
5.6 
5.4 

5.3 
5.2 
6.1 
5.0 
5.1 

5.2 
5.2 
5.4 
5.8 
7.4 

7.2 
6.7 
6.2 
5.4 
5.0 

4.9 
4.8 
4,7 
4.6 
4.5 

4.5 
4.6 
4.8 
5.0 
5.0 

5.4 
6.3 
6.8 
6.6 
5.4 

6.0 
5.2 
4.8 
4.5 
4.6 

4.4 

4.25 
3.96 
3.9 
3.96 
3.9 

3.7 

3.66 

3.85 

8.56 

3.65 

3.56 
3.40 
3.35 
3.30 
3.25 

3.20 
3.20 
3.20 
3.20 
3.20 

3.25 
3.20 
3.10 
3.15 
3.10 

3.10 
3.05 
3.00 
8.00 
2.90 

2.96 
2.90 
2.90 
2.90 
2.90 

2.90 
2.90 
2.96 
2.90 
2.90 

2.95 
3.00 
3.00 
3.15 
3.10 

3.25 
3.30 
3.30 
3.85 
3.30 

8.36 
3.45 
3.40 
8.60 
3.76 

3.60 
3.35 
3.30 
8.25 
3.20 

3.20 
3.20 
3.20 
3.20 
3.10 
3.10 

3.15 
3.25 
3.60 
3.30 
3.20 

3.20 
3.10 
3.30 
3.10 
3.06 

3.06 
3.05 
3.10 
3.40 
3.30 

3.25 
3.15 
3.66 
3.46 
3.66 

3.56 
3.60 
3.66 
3.70 
3.66 

4.10 
4.00 
4.20 
4.20 
4.40 
4.15 

4.60 
5.00 
6.60 
6.20 
6.80 

5.60 
6.00 
4.80 
4.60 
4.10 

4.60 
5.00 
5.00 
5.40 
6.40 

4.35 
4.10 
4.10 
4.00 
4.00 

3.90 
3.96 
4.00 
4.00 
4.40 

4.46 
4.70 
4.60 
4.80 
4.70 

4.70 
6.00 
5.80 
6.40 
5.00 

4.00 
3.00 
3.95 
3.90 
3.80 

4.10 
4.20 
3.80 
3.90 
3.80 

3.80 
3.66 
3.60 
3.60 
3.60 

3.66 
3.60 
4.30 
6.20 
5.80 

5.70 
5.40 
5.00 
4.80 
4.60 
4.50 

4.40 
4.60 
4.40 
4.40 
4.35 

4.46 
6.20 
6.80 
5.80 
6.60 

6.50 
6.50 
6.60 
5.00 
5.80 

6.60 
6.20 
5.20 
4.80 
4.20 

4.20 
4.00 
4.00 
4.20 
4.00 

3.96 
3.90 
8.95 
3.90 
8.90 

4.45 

2 

4.80 

8 

6.90 

4 

6.86 

5 

6 

5.80 
6.70 

7 

8 

6.20 
6.20 

9 

6.60 

10 

11 

6.10 
5.20 

12 

5.40 

13 

14       

6.60 
5.40 

15 

16 

17 

18        

4.80 

4.40 
4.40 
4.26 

19 

20 

21 

4.20 
4.10 

4.00 

22 

23 

24 

25 

26     

4.10 
4.00 
4.20 
4.10 

4.00 

27 

28 

29 

30 

31 

4.20 
4.60 
4.60 
4.55 
4.66 

Korx.— Relation  of  gage  height  to  discharge  affected  by  Ice  about  Jan.  4  to  Mar.  16. 
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Daily  discharge,  in  second-feei,  of  Allegheny  River  at  Red  House,  N.  Y.,for  19 IS. 


Day. 


1. 
2. 
S. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
IS. 

16. 

17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 


26. 
27. 
28. 
29. 
30. 
81. 


Jan. 


4,060 
4,310 
4,060 


Mar. 


8,060 
10,850 
12,860 
18,300 

14,660 
9,100 
6,190 
5,360 
8,910 

2,860 
2,860 
8,690 
11,250 
18,800 
19,800 


Apr. 


22,900 
26,200 
24,000 
20,300 
17,300 

18,300 
15,900 
14,100 
14,550 
12,060 

11,250 
9,800 
6,780 
6,480 
6,190 

5,100 
5,100 
4,610 
3,910 
3,690 

3,470 
3,260 
3,060 
2,800 
3,060 

3,260 
3,260 
8,690 
4,610 
9,450 


May. 


8,760 
7,080 
5,630 
3,690 
2,860 

2,670 
2,490 
2,320 
2,160 
2,000 

2,000 
2,160 
2,490 
2,860 
2,860 

3,690 
5,910 
7,390 
6,780 
3,690 

2,860 
3,260 
2,490 
2,000 
2,160 

1,860 
1,640 
1,240 
1,180 
1,240 
1,180 


Jnne. 


040 
884 
1,120 
775 
776 

776 
626 
583 
540 
500 

460 
460 
460 
460 
460 

500 

460 
386 
423 
386 

386 
352 
318 
318 
256 

287 
256 
256 
256 
256 


July. 


266 
256 
287 
256 
256 

287 
318 
318 
423 
386 

500 
540 
540 
683 

540 


674 

626 

722 

1,000 


540 
500 
460 

460 
460 
460 
460 
386 
386 


Aug. 


423 

500 
722 
540 
460 

460 
386 
540 
386 


352 
352 
386 
626 
540 

500 
423 
775 
674 

775 

775 


040 


1,440 
1,300 
1,670 
1,670 
1,850 
1,500 


Sept. 


2,160 
2,860 
6,780 
5,630 
4,610 

4,140 
2,860 
2,490 
2,000 
1,440 

2,160 
2,860 
2,860 
3,090 
8,600 

1,780 
1,440 
1,440 
1,300 
1,300 

1,180 
1,240 
1,300 
1,300 
1,860 

1,920 
2,320 
2,160 
2,490 
2,320 


Oct. 


2,320 
2,860 
4,610 
3,600 
2,860 

1,300 
1,180 
1,240 
1,180 
1,060 

1,440 
1,670 
1,060 
1,180 
1,060 

1,060 


884 

828 
1,710 
5,630 
4,610 

4,370 
8,690 
2,860 
2,490 
2,160 
2,000 


Not. 


1,860 
2,000 
1,850 
1,850 
1,780 

1,020 
8,280 
4,610 
4,610 
3,910 

3,910 
3,910 
4,140 
4,8^ 
4,610 

3,010 
3,200 
3,280 
2,490 
1,570 

1,570 
1,300 
1,300 
1,570 
1,300 

1,240 
1,180 
1,240 
1,180 
1,180 


Dec. 


1,920 
2,490 
7,720 
7,560 

4,610 

7,080 
5.630 
5,630 
4,140 
3,060 

3,260 
3,6^J0 
3,910 
3,690 
2,490 

1,S50 
1,850 
1,640 
1,570 
1,440 

1,300 
1,440 
1,300 
1,570 
1,440 

1,300 
1,570 
2,160 
2,160 
2.0S0 
2,0W 


NoTE.~Di8cliarge  Jan.  4  to  Mar.  16  estimated  because  of  Ice. 

Monthly  discharge  of  Allegheny  River  at  Red  House,  N,  Y.,for  1912. 
[Drainage  area,  1,640  square  miles.] 


Month. 


Discharge  in  seoond-feet. 


Maximum. 


Minlmam. 


Mean. 


Per 
square 
mile. 


Run-off 
(depth  in 
Inches  on 
dratnage 

ansa). 


Aocti- 
recy. 


January  a... 
February  o.. 

Marrha 

April 

May 

June 

July 

August 

September.. 

October 

November.. 
December... 


4,310 


19,800 
26,200 
8,750 
1,120 
1,000 
1,860 
6,780 
6,630 
4,850 
7,720 


2,860 

1,180 

256 

256 

352 

1,180 

828 

1,180 

1,300 


1,610 

554 

5,520 

9,480 

3,240 

497 

480 

765 

2,520 

2,070 

2,550 

8,020 


0.962 
.338 
8.37 
5.78 
1.98 
.303 
.293 
.466 
1.54 
1.26 
1.56 
1.84 


1.13 

.36 

8.88 

6.45 

2.28 

.34 

.34 

.54 

1.72 

1.45 

1.73 

2.12 


The  year. , 


26,200 


256 


2,600 


1.64 


22.34 


a  Discharge  Jan.  4  to  Mar.  16  estimated  because  of  ice. 
ALLEGHENY  BIVEB  AT   KIITANNING,  PA. 

Location. — At  the  Market  Street  Bridge  in  the  city  of  Kittanning,  Pa.,  about  4 
miles  above  the  mouth  of  Crooked  Biver  and  over  12  miles  above  the  mouth  of 
Kiflkiminitas  Biver. 
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Records  available.— August  18, 1904,  to  December  31, 1912. 

I>raiiiage  area.— 9,010  square  miles. 

d-A^e. — Ghain  gage  attached  to  bridge;  datum  imchanged. 

dianneL — Probably  permanent. 

I>ijicharg^e  xneasurexnenta. — ^Made  from  downstream  side  of  bridge. 

Wiziter  flow.— Ice  may  affect  the  relation  of  gage  height  to  discharge  for  short  periods 
during  December,  January,  and  February. 

Accuracy. — Conditions  of  flow  are  practically  constant  and  an  excellent  low  and 
medium  stage  rating  curve  has  been  developed.  At  high  stages  numerous  meas- 
urements have  been  made.  There  is,  however,  a  marked  difference  between  the 
discharge  at  a  given  high  gage  height  for  rising  and  for  falling  stage,  due  to  increase 
and  decrease  of  slope.  The  difference  at  times  amounts  to  as  much  as  15  per 
cent,  and  as  the  variation  differs  for  each  flood  it  is  difficult  to  determine  accu- 
rately the  daily  discharge  at  high  stages. 

Cooperation. — ^This  station  is  now  maintained  by  the  Water  Supply  Commission  of 
Pennsylvania,  which  has  furnished  all  the  records  for  1912. 
The  following  discharge  measurement  was  made  by  the  subsurface  method  by 

R.  A.  Boehringer,  an  engineer  of  the  Pennsylvania  Water  Supply  Commission: 
December  8,  1912:  Gage  height,  9.93  feet;  discharge,  34,400  second-feet. 

Daily  gage  height^  tn/eetj  of  Allegheny  River  at  KUUmning^  Pa.  ^  for  191t» 
[Blaine  Mast,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jtme. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

DW. 

1 

10.15 
9.03 
8.05 
7.46 
6.75 

6.20 
6.40 
7.05 
6.80 
6.55 

6.85 
6.75 
6.55 
6.50 
6.30 

6.35 
6.60 
7.25 
7.80 
9.06 

10.85 
10.60 
9.75 
9.60 
9.45 

9.15 
9.00 
8.85 
8.90 
8.75 
8.80 

8.85 
8.90 
8.80 
8.85 
8.75 

8.60 
8.35 
8.20 
8.05 
7.90 

7.80 
7.65 
7.56 
7.50 
7.50 

7.60 
7.50 
7.70 
8.06 
8.30 

8.40 
8.40 
8.30 
8.30 
8.40 

9.20 

iil3.26 

9.90 

9.30 

8.90 
8.60 
8.10 
7.30 
6.60 

6.80 
6.60 
6.70 
6.90 
6.90 

6.70 
6.50 
6.40 
7.20 
9.05 

9.50 
16.40 
13.70 
14.10 
15.50 

17.20 
14.90 
12.60 
12.10 
11.80 

iao5 

9.55 
9.10 

11.30 
«17.35 

17.50 

15.60 
18.50 
■23.00 
17.80 
16.10 

13.80 
13. 10 
12.40 
12.30 
11.60 

11.06 
10.60 
10.40 
9.70 
8.95 

9.30 
9.30 
9.05 
8.60 
7.75 

7.20 
6.90 
6.60 
6.40 
6.10 

6.90 
6.80 
5.70 
6.00 
10.75 

11.60 
10.40 
9.20 
8.00 
7.30 

6.80 
6.60 
6.60 
6.40 
6.40 

6.20 
6.10 
6.20 
6.30 
6.90 

7.40 

7.80 
8.30 
8.10 
7.85 

7.60 
7.20 
6.75 
6.20 
6.70 

6.25 
4.80 
4.40 
4.00 
8.90 
4.05 

3.96 
8.70 
3.36 
3.20 
3.15 

3.40 
3.65 
8.50 
3.20 
2.96 

2.80 
2.65 
2.50 
2.45 
2.60 

4.20 
3.80 
8.65 
3.40 
3.20 

2.95 
2.80 
2.60 
2.90 
2.86 

2.60 
^40 
2.25 
2.15 
2.10 

2.00 
1.90 
1.90 
1.80 
1.85 

2.40 
2.35 
2.25 
2.10 
2.00 

2.06 
2.40 
3.30 
3.10 
2.80 

2.70 
3.15 
«8.30 
5.55 
6.10 

5.30 
6.50 
6.10 
6.40 
4.90 

4.05 
8.70 
8.45 
8.20 
8.06 
2.95 

3.10 
8.00 
2.95 
2.80 
2.66 

2.35 
2.20 
2.45 
2.60 
2.80 

8.20 
8.30 
3.25 
3.10 
2.90 

2.70 
2.65 
2.40 
2.45 
3.80 

8.65 
8.60 
8.20 
2.85 
2.40 

6.90 
10.40 
8.20 
7.40 
8.40 
8.70 

9.30 
11.20 
M6.20 
12.10 
9.30 

8.20 
7.80 
7.30 
7.05 
6.40 

5.90 
6.30 
4.00 
4.10 
8.90 

4.20 
4.00 
4.60 
4.35 
4.20 

4.10 
8.95 
8.85 
4.30 
6.70 

6.50 
5.60 
4.95 
4.  SO 
4.65 

6.25 
5.10 
4.»i 
4.00 
4.40 

4.10 
8.90 
3.70 
3.45 
8.20 

3.30 
8.90 
4.30 
4.99 
4.06 

8.90 
4.20 
4.60 
4.26 
4.10 

4.80 
6.40 
6.30 
8.10 
12.10 

13.60 
12.06 
10.20 
9.00 
8.10 
7.40 

6.66 
6.80 
5.40 
6.16 
4.90 

4.60 
6.80 
6.60 
7.90 
&60 

8.90 
8.00 
7.80 
6.60 
6.10 

6.90 
6.40 
6.70 
5.20 
4.90 

4.70 
4.45 
4.20 
8.96 
8.80 

8.70 
8.55 
8.45 
8.30 
8.20 

4.60 

2 

6.10 

3 

5.80 

4 

8.80 

5 

9.25 

6 

9.10 

7 

8.20 

8 

7.46 

9 

7.40 

10 

7.80 

11   

6.90 

12 

6.40 

13  

6.95 

14 

6.00 

15 

6.26 

16  

5.05 

17 

6.40 

18  

6.80 

19 

5.60 

20  

5.26 

21   

4.85 

22 

4.60 

23 

4.30 

24 

4.20 

25 

4.06 

26 

8.90 

27 

8.80 

28     

4.00 

29 

4.80 

30 

5.40 

31 

9.60 

a  Mazimom,  23.4  feet  at  9  a.  m.;  dlscUarge,  169/)00  seoond-feet. 
b  Maximum,  16.9  feet  at  10  a.  m.;  diseba^,  95/00  second-feeL 
e  Mazimom,  9.2  feet  at  11  a.  m.;  dlacharge,  ZAfiOO  eeoomd-feet. 
a  Mazimnm,  15.7  feet  at  6  a.  m.;  dlaobarge,  84,200  seoood-feet. 
•  Maximum,  17.0  feet  at  6  p.  m.;  discbarge,  106,000  second-feet. 


KoxB.— RlTV  reported  "frozen*'  Jan.  8  to  Feb.  26. 
2980©o—w8P  32a-14 2 


Floating  ice  Dec.  24  and  25. 
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Daily  discharge^  in  sectrnd-feeti  of  Allegheny  River  at  KUUmning,  Pa.  y  for  1912. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


8ept. 


Oct, 


Nov. 


jyc 


1... 
2... 
3... 
4... 
5... 


6... 
7... 
8... 
9... 
10... 


89,700 
31,900 
25,600 
21,700 
17,600 

14,800 
15,800 


11.. 
12.. 
13.. 
14.. 
15.. 

16.. 
17.. 
18., 
19. 
20.. 

21.. 
22., 
23. 
24. 


26.. 

27.. 
28.. 
29.. 
30.. 
31.. 


(•) 
62,800 
37,900 
33,700 


31,000 
29,000 
25,800 
20,800 
16,800 

12,800 
11,900 
12,400 
13,300 
13,300 

12,400 
11,400 
11,000 
20,200 
32,000 

35,100 
90,800 
66,500 
70,000 
82,400 

98,600 
77,100 
57,600 
53,800 
51,500 

39,000 
35,400 
32,400 
47,900 
100,000 
102,000 


82,400 
112,000 
164,000 
105,000 

78,800 

67,400 
61,600 
56,100 
55,300 
50,000 

46,100 
42,900 
41,400 
36,600 
31,400 

33,700 
33,700 
8^,000 
28,400 
23,600 

20,200 
18,400 
16,800 
15,800 
14,300 

13,300 
12,800 
12,400 
13,800 
43,900 


60,000 
41,400 
33,000 
25,200 
20,800 

17,800 
16,800 
16,800 
15,800 
15,800 

14,800 
14,300 
14,800 
15,300 
18,400 

21,400 
23,900 
27,100 
25,800 
24,200 

22,600 
20,200 
17,600 
14,800 
12,400 

10,300 
8,380 
6,960 
6,840 
6,580 
5,970 


6,710 
5,080 
4.280 
3,940 
3,830 

4,390 
4,740 
4,620 
3,940 
3,380 

3,060 
2,740 
2,440 
2,350 
2,640 

6,380 
5,340 
4,960 
4,390 
3,040 

8,880 
3,060 
2,640 
3,270 
3,160 

2,640 
2,260 
2,000 
1,840 
1,760 


1,600 
1,460 
1,460 
1,340 
1,400 

2,260 
2,170 
2,000 
1,700 
1,600 

1,680 
2,260 
4,160 
3,720 
3,060 


3,720 
3,400 
3,380 
3,060 
2,540 

2,170 
1.920 
2,350 
2,640 
8,060 

3,940 
4,160 
4,050 
3,720 
3,270 


2,860 

2,850 

3,830 

2,540 

27,100 

2,260 

11,700 

2,350 

9,640 

5,340 

10,600 

4,960 

16,200 

4,850 

14,300 

3,940 

11,000 

3,160 

8,780 

2,260 

6,970 
6,080 
4,500 
3,940 
3,600 
3,380 


18,400 
41,400 
26,400 
21,400 
27,800 
29,700 


83,700 
47,100 
88,900 
53,800 
33,700 

26,400 
23,900 
20,800 
19,300 
15,800 

13,300 
10,600 
7,600 
6,100 
6,680 

6,380 
5,840 
7,600 
6,810 
6,380 

6,100 
6,710 
6,460 
6,660 
17,300 

16,200 
11,900 
8,990 
8,380 
7,790 


10,800 
9,640 
8,580 
7,600 
6,960 

6,100 
5,580 
6,080 
4,500 
8,940 

4,160 
6,580 
6,660 
6.380 
6,970 

6,580 
6,380 
7,600 
6,520 
6,100 

8,380 
11,000 
15,300 
25,800 
53,800 

65,700 
63,400 
40,000 
31,700 
25,800 
21,400 


16,800 
12,800 
11,000 
9,860 
8,780 

7,600 
12,800 
16,800 
24,500 
20,000 

31,000 
25,200 
20,800 
16,200 
14,300 

18,400 
15,800 
12,400 
10,100 
8,780 

7,980 
7,110 
6,380 
6,710 
6,340 

6,060 
4,740 
4,500 
4,160 
3,940 


7,600 
14,300 
12.800 
30.400 
33,400 

32,400 
26.400 
21,700 
21,400 
20,800 

18,400 
15,800 
13,600 
11.900 
10,300 

9,420 
11,000 
12.800 
11.900 
10,300 

8,580 
7,260 
6,660 
6,380 
5,970 

5,580 
5,340 
5,840 
6,660 
11,000 
85,800 


•  Dischuve  Jan.  8  to  Feb.  26  estimated  because  of  ice  from  the  flow  of  West  Branch  of  { 
River  at  WiUiamsport,  Blackllck  Creek,  and  Brokenstraw  Creek,  and  from  cllmatol<»ic  records.    Mean 
dischaise  Jan.  8-31  estimated  9,900  second-feet.    Mean  discharge  Feb.  1-26  estimated  8,100  second-feet. 

Note.— Below'gage  height  15.0  feet,  the  rating  curve  used  by  the  commission  differs  slightly  from  that 
used  by  the  Siuvey  in  computation  for  1911  published  In  Water-Supply  Paper  303.  See  footnotes  to  table 
of  daily  gage  height  for  crest  discharges. 

Monthly  discharge  of  Allegheny  River  at  Kittanning,  Pa.  ^  for  191B, 

[Drainage  area,  9,010  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum  .A 


Minimum. 


Mean. 


Per 
square 
mile. 


Ron-off 
(depth  in 
inches  on 
drainage 
area). 


January 

February 

March 

ADril 

May 

June 

July 

August 

September 

October 

November 

December 

Thejrear 


39,700 
84,200 
106,000 
109,000 
50,000 
6,380 
33,000 
41,400 
95,600 
65,700 
31,000 
351800 


13,100 
11,900 
42,894 
45,467 
18,840 
3,605 
6,623 
7,970 
17,799 
16,532 
12,585 
14,671 


1.464 

1.821 

4.706 

5.046 

2.091 

.400 

.624 

.885 

1.975 

1.724 

1.397 

1.617 


1.676 
1.425 
6.424 
5.680 
2.411 
.446 
.719 
1.020 
2.204 
1.987 
1.550 
1.864 


160,000 


17,400 


1.937 


26.366 


a  Crest  discharge  where  available. 
NoxB.'—flae  fDotnotes  to  table  of  daily  discharge. 
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KTfiKTMTyiTAS   BIYEB  AT   AYONMOBE,   PA. 

lioeation. — ^At  the  highway  bridge  near  Avonznore  station  on  the  Pennsylvania 

Rail  road,  about  4  miles  below  the  mouth  of  Blacklegs  Creek,  about  1  mile  above 

the  mouth  of  Long  Run,  and  about  5  miles  below  the  junction  of  Conemaugh 

River  with  Loyalhanna  Creek  to  form  the  Kiskiminitas. 
BeoordB  available.— June  11, 1907,  to  December  31,  1912. 
Drainage  area. — 1,720  square  miles. 
Qag^e. — Chain  gage  attached  to  bridge;  datum  unchanged. 
Channel. — Probably  permanent. 

Biaeharge  meaaarements. — ^llade  from  the  downstream  side  of  the  bridge. 
Floods.— The  flood  of  March  19,  1908,  reached  a  height  of  30.8  feet  on  the  gage,  and 

its  discharge  was  estimated  at  80,500  second-feet,  or  about  47  second-feet  per 

square  mile  from  a  drainage  area  of  1,720  square  miles. 
^mnter  flow. — Ice  may  affect  the  relation  of  gage  height  to  discharge  for  short  periods 

during  December,  January,  and  February. 
CooperatLon.— This  station  is  now  maintained  by  the  Water  Supply  Commission 

of  Pennsylvania,  which  has  furnished  all  the  records  and  data  for  1912. 

The  following  dischaige  measurement  was  made  by  R.  A.  Boehiinger,  an  engineer 
of  the  Water  Supply  Commission  of  Pennsylvania: 
December  6,  1912:  Gage  height,  6.43  feet;  discharge,  3,310  second-feet. 

DaUy  gage  height^  in/eety  of  KisHininUas  River  at  Awmmore,  Pa.  ^  for  191t, 
[Ralph  Flckes,  observw.] 


Day. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

Jmia. 

July. 

Aug. 

sept. 

Oct. 

Not. 

Dec. 

f 

1 

9.66 
8.40 
7.22 
6.60 
6.02 

»6.00 
6.80 
6.80 
6.60 
6.40 

6.40 
6.40 
6.36 
6.06 
5.90 

6.90 
6.7B 
6.88 
12.40 
16.12 

16.66 
14.80 
13.90 
15.02 
1420 

13.22 
12.96 
11.96 
11.78 
12.70 
11.96 

11.24 
11.29 
10.78 
10.51 

iao6 

10.16 
10.25 
10.86 
10.01 
9.70 

9.40 
9.38 
9.40 
9.56 
9.48 

9.86 
9.35 
9.45 
9.92 
12.46 

14.18 
16.18 
13.18 
12.68 
12.45 

no.  70 

•17.72 
12.27 
8.62 

7.86 
6.16 
5.80 
4.90 
464 

444 

420 
484 
6.70 
6.06 

6.30 
5.22 
7.56 
6.69 
11.70 

16.66 
10.80 
10.68 
10.45 
11.70 

e28.87 
19.74 
12.46 
12.80 
13.35 

laso 

9.00 
9.36 
11.68 
12.68 
9.80 

8.52 
8.85 
10.08 
8.54 
7.50 

6.92 
6.45 
7.08 
6.35 
5.90 

5.52 
5.20 
5.45 
5.60 
5.38 

5.46 
5.40 
8.85 
8.90 
7.45 

6.66 

6.10 
6.10 
6.04 
6.82 

5.20 
5.28 
6.26 
5.83 
9.12 

9.00 
7.70 
6.98 
6.14 
5.70 

5.40 
5.65 

6.80 
6.62 
5.85 

6.40 
5.20 
5.60 
6.04 
5.38 

6.86 
12.90 
9.62 
7.81 
6.90 

6.14 
5.52 
5.12 
475 
443 

416 
3.90 
3.78 
3.76 
3.85 
3.90 

8.58 
8.41 
8.30 
8.35 
3.24 

8.15 
8.15 
3.15 
2.96 
2.72 

&79 
i76 
Z68 
2.62 
2.68 

8.46 
16.25 
9.52 
7.18 
5.86 

5.32 
496 
466 
432 
420 

3.90 
8.68 
8.52 
3.72 
420 

488 
8.68 
8.45 
3.88 
8.74 

8.80 
3.50 
8.12 
2.92 
2.80 

3.16 
3.32 
3.04 
2.88 
2.62 

3.20 
482 
6.82 
9.65 
6.72 

12.10 
16.60 
9.88 
11.75 
13.06 

9.35 
7.60 
6.29 
5.94 
6.94 
6.05 

5.94 
5.21 
5.40 
5.32 
468 

430 
3.96 
3.77 
3.69 
3.65 

8.98 

482 
460 
4  80 
482 

440 
3.90 
3.62 
422 
9.46 

7.68 
6.33 
6.75 
6.75 
5.55 

470 
488 
5.11 
5.32 
488 
480 

0.04 
10.84 
•19.06 
15.46 
10.06 

8.88 
7.35 
7.31 
6.18 
5.20 

475 
438 
415 
3.90 
3.80 

3.98 
480 
408 
480 
406 

420 
3.72 
8.68 
7.40 
9.00 

7.70 
11.63 
9.88 
7.55 
6.80 

6.02 
5.35 
492 
465 
422 

406 
3.78 
3.70 
3.61 
3.92 

5.60 
445 
8.90 
3.60 
8.40 

3.39 
3.30 
3.25 
3.42 
3.52 

3,72 
8.44 
5.80 
8.46 
9.54 

<I10.60 
8.55 
7.20 
6.26 
5.65 
5.22 

492 
480 
455 

424 
8.96 

8.92 
470 
8.66 
6.96 
6.20 

5.70 
5.20 
408 
496 
5.25 

470 
5.02 
426 
416 
3.94 

3.96 
3.86 
8.76 
8.74 
3.60 

8.68 
3.58 
8.51 
3.40 

3.15 

3.38 

2 

3.30 

3 

3.68 

4 

430 

5 

3.80 

6 

5.94 

7 

7.00 

8 

5.95 

9 

5.30 

10 

462 

11 

475 

12 

442 

13 

3.62 

14 

3.65 

15 

406 

16 

402 

17 

400 

18 

3.86 

19 

406 

20 

442 

21 

402 

22 

8.70 

23 

3.40 

24 

8.55 

25 

3.74 

26 

8.70 

27 

3.60 

28    

422 

20 

400 

30 

4  75 

31 

9.82 

a  Mairinmin,  22.S  fcet  at  5  p.  m.:  discfaane,  47,400  aeoond-faet. 

b  FroieD  Jan.  6  to  Feb.  26.   loeDrokeandgoreMl  Jan.  19aBdgoiKei«niaiDedi]ntJIFeb.27,whanltwent 
oat  at  1.30  a.m. 
c  Maximum,  28X)  faet  darfnx  night;  discbarge,  60,400  seoond-fBet 
d  ICaxtmnm,  11.0  fBet  at  8.30  a.  m.;  discharge,  12,200  seoond-llDet. 
..    -^   ^  i9^|Mtat8.aoa.m.;diaehaige,86,600seoood-ltot. 
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SURFACE  WATEB  SUPPLY,  1912,  PART  HI. 


Daily  discharge,  in  second-feet ,  of  KishiminiUu  River  at  Avonmore,  Pa.,  for  1912, 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec 


1.. 
2.. 
3. 
4. 
6.. 

e.. 

7.. 
8.. 
9.. 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 

10.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


9,360 
7,150 
5,810 
4,830 
3,580 

(•) 


31,600 

15,500 

7,520 


6,2G0 
3,880 
2,800 
2,330 
2,050 

1,860 
1,710 
2,260 
4,600 
3,780 
2,800 
2,700 
6,810 
4,4i30 
14,000 

25,000 
11,800 
11,300 
11,000 
14,000 

53,300 
38,400 
1G,000 
15,600 
18,400 

10,700 
8,180 
8,810 
13,900 
16,300 
9,660 


7,350 
7,920 
10,200 
7,390 
5,800 

4,890 
4,260 
5,110 
4,140 
8,550 
8,070 
2,680 
2,980 
3,170 
2,900 

3,000 
2,02(( 
7,920 
8,000 
5,640 

4,530 
3,810 
3,810 
3,730 
3,070 

2,680 
2,780 
4,020 
3,450 
8,390 


8,180 
6,020 
4,970 
3,860 
3,300 

2,920 
3,230 
4,S50 
4,490. 
3,480 

2,920 
2,680 
3,040 
3,730 
2,900 
3,480 
17,200 
9,310 
6,200 
4,860 

3,860 
3,070 
2,580 
2,160 
1,830 

1,600 
1,380 
1,270 
1,250 
1,330 
1,380 


1,110 
978 
900 
935 
861 

802 
802 
802 
602 
640 

575 
560 
520 
490 
520 

7,240 
26,800 
9,120 
5,250 
3,480 

2,820 
2,400 
1,960 
1,740 
1,630 

1,380 
1,100 
1,060 
1,220 
1,630 


1,790 
1,190 
1,010 
1,360 
1,240 

1,290 

1,040 

783 

653 

580 

809 

914 

731 

628 

400 

835 

2,240 

4,760 

9,370 

4,620 

15,000 
27,900 
9,820 
14,100 
17,600 

8,810 
5,870 
4,060 
3,600 
4,920 
3,740 


3,600 
2,600 
2,920 
2,820 
2,090 

1,720 
1,430 
1,260 
1,200 
1,160 

1,440 
2,240 
2,010 
2,220 
2,240 

1,810 
1,380 
1,140 
1,650 
9,010 
5,990 
4,110 
4,660 
4,660 
3,110 

2,110 
2,310 
2,570 
2,820 
2,310 
2,220 


3,730 
11,800 
36,000 
24,400 
10,200 

7,120 
5,500 
5,440 
3,910 
2,680 

2,100 
1,790 
1,500 
1,380 
1,290 
1,440 
2,220 
1,530 
2,220 
2,390 
1,630 
1,220 
1,190 
5,570 
9,280 

6,020 
13,800 
9,820 
5,800 
4,730 


3,710 
2,860 
2,350 
2,060 
1,650 

1,500 
1,270 
1,200 
1,130 
1,390 

3,040 

1,860 

1,380 

1,120 

070 

963 

900 

868 

985 

1,060 

1,220 
1,000 
3,420 
7,2SO 
9,160 

11,800 
7,400 
5,280 
4,000 
3,230 
2,700 


2,350 
2,220 

1,960 
1,670 
1,430 
1,390 
2,110 
7,590 
4,950 
3,940 

3,300 
2,680 
2,420 
2,390 
2,740 

2,110 
2,470 
1,680 
1,600 
1,410 

1,440 
1,340 
1,260 
1,240 
1,120 

1,190 

1,110 

1,050 

970 

802 


966 

900 
1,190 
1,730 
1,290 

3,600 
5,000 
3,620 
2,800 
2,030 

2,160 
1,830 
1,140 
1,160 
1,510 

1,480 
1,460 
1,330 
1,530 
1,830 

1,480 
1,200 
970 
1,060 
1,240 

1,200 
1,120 
1,650 
1,540 
2,160 
9,700 


«  Discharge  Jan.  6  to  Feb.  26  estimated  because  of  ice  ftom  flow  of  Blacklick  Creek  at  Blacklick,  Pa., 
and  from  cmnatolMic  records.  Mean  discbarge  Jan.  6-31  estimated  2,700  second-feet.  Mean  dlacharKe 
Feb.  1-26  esttmatea  2.800  second-feet.  The  rating  curve  used  by  the  water  Bupply  Commission  of  Penn- 
sylvania differs  slightly,  below  gage  height  13.0  feet,  from  that  used  by  the  Survey  in  oomputfaig  values  for 
1911  published  hi  w  ater-SuppIy  Paper  308.   See  footnotes  to  table  of  daily  gage  height  for  crest  dlsdiargee. 

Monthly  discharge  of  Kishiminitas  River  at  Avonmore,  Pa.,  for  1912. 
[Drainage  area,  1,720  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum.* 


Mean. 


Per 
square 


Run-off 

(depth  in 

mcneaon 

drainage 

ana). 


January.... 
February.. 

March 

April 

May 

June 

July 

August 

September.. 

October 

November.. 
December.. 


36,600 
69,400 
10,200 
17,200 
26,800 
27,900 
9,010 
47,400 
12,200 
7,590 
9,700 


The  year. 


1,710 

2,680 

1,250 

490 

490 

1,140 

1,190 

868 

802 

900 


3,220 
4,390 
11,100 
4,770 
3,980 
2,670 
4,900 
2,670 
6,260 
2,850 
2,130 
2,000 


1.872 
2.552 
6.453 
2.773 
2.314 
1.552 
2.849 
L552 
3.640 
1.657 
L238 
1.163 


2.158 
2.753 
7.440 
3.094 
2.668 
1.731 
3.285 
1.789 
4.061 
1.910 
1.381 
1.341 


4,240 


2.468 


33.610 


a  Crest  discharge  used  when  available.    Bee  footnotes  to  table  of  daOy  gage  hali^t. 
BLACKLICK   CREEK   AT   BLACKLICK,    PA. 

Looatioii. — ^At  highway  bridge  about  one-fourth  mile  from  the  lailioad  Btation  at 
Blacklick,  Pa.,  about  1  mile  below  the  junction  of  Blacklick  and  Two  lick 
creeks  and  about  6  miles  above  the  jimction  of  Blacklick  Creek  with  Conemaugh 
River. 

Becords  available.— August  16,  1904,  to  July  15,  1906;  January  8,  1907,  to  Decem- 
ber 81, 1912. 
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Drainage  area. — 386  square  mileB. 

Gage. — Chain  gage  attached  to  bridge;  datum  unchanged. 

ChanneL — Fairly  permanent. 

Discharge  measuremexxts. — ^At  high  and  medium  stages  made  from  the  upstream 
side  of  the  highway  bridge;  at  low  stages  made  by  wading  at  a  section  just  above 
the  bridge.  Extreme  high-water  measurements  are  made  from  the  coal  tipple 
one-fourth  mile  above  the  bridge,  but  no  measurements  have  been  made  from  it 
in  the  last  few  yean. 

Winter  flow. — Ice  may  affect  the  relation  of  gage  height  to  discharge  for  short  periods 
during  December,  January,  and  February. 

Cooperation. — Since  January  8,  1907,  station  has  been  maintained  by  the  Water 
Supply  Commission  of  Peimsylvania,  which  supplied  all  the  records  for  1912. 

Bemarks.— Changes  in  rating  curves  necessitated  by  the  reconstruction  of  the  high- 
way bridge  were  discussed  in  Water-Supply  Paper  263,  page  43.  The  rating  curve 
used  in  1912  differs  above  1,800  second-feet  from  that  used  in  previous  years  as  a 
restdt  of  5  dischaiige  measurements  made  during  1912  and  1913  (before  the  prep- 
aration of  this  report). 

Disduarge  mea$ure7nents  o/Blacklick  Creek  cU  Blacklich,  Pa,,  in  19 It. 


DRte. 

Ilydrographer. 

he^t 

Db. 
obarge. 

Feb.     1 

R.  A.  Boehrlngero ^ 

Feei. 
3.96 
6.80 

B€e.-ft. 
»d06 

Dec.    0 

do 

^2,870 

a  An  engineer  of  the  Water  Supply  Commission  of  Pcnnsylyania. 
b  Mettnirement  made  by  the  subsurfaoe  method. 


Daily 

gage  height, 

in  feet,  ofBlacklick  Creek  at  Blacklick,  Pa,, 

for  1912. 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

S^t. 

Oct. 

Nov. 

Dee. 

1 

2 

4-»7 
4.29 
4.07 
8.78 
8.28 

58.39 
8.39 
8.37 
8.89 
8.44 

8.31 
8.23 
8.09 
8.16 
8.01 

3.97 
8.97 
8.03 
/4.47 
4.53 

4.13 
8.77 
8.79 
4.06 
8.84 

3.01 
2.99 
2.96 
2.82 
2.76 

3.74 
3.72 
2.70 
2.98 
2.84 

»2.77 
X02 
3.66 
2.56 
2.60 

X48 
2.44 
2.46 
2.72 
/94.42 

4.56 
4.98 
4.18 
3.82 
3.80 

8.97 
8.64 
8.86 
8.32 
3.26 

8,16 
3.13 
3.42 
4.38 
8.80 

8.66 
8.62 
4.56 
3.96 
7.89 

6.91 
5.44 
6.48 
5.40 
5.63 

*ia30 
7.36 
6.48 
6.39 
6.16 

4.68 
5.49 
5.80 
4.78 
4.44 

4.14 

4.08 
4.33 
3.92 
3.72 

8.68 
8.48 
3.94 
8.74 
3.60 

8.64 
3.61 
«5.99 
4.74 
4.89 

4.06 
3.76 
8.88 
8.70 
3.55 

4.88 
4.42 
4.05 
3.82 
3.68 

8.64 
8.60 
4.10 
3.94 
8.71 

8.46 
3.42 
3.76 
8.61 
3.38 

e6.84 
6.04 
6.08 
4.46 
4.12 

3.76 
8.52 
3.32 
3.17 
3.06 

3.67 
3.62 
2.67 
3.61 
3.56 

3.65 
3.65 
3.48 
3.40 
3.38 

3.26 
3.33 
2.22 
2.20 
2.56 

dS.10 
6.46 
4.70 
3.97 
3.58 

8.39 
8.38 
8.20 
3.25 
8.11 

2.62 
2.46 
2.48 
2.46 
3.60 

3.63 
3.57 
3.40 
3.31 
3.63 

3.76 
3.60 
3.60 
3.44 
3.90 

3.86 
3.53 
6.70 
4.32 
3.68 

<6.00 
6.38 
4.62 
4.80 
4.78 

3.44 
3.24 
3.50 
3.22 
2.98 

2.86 
2.78 
2.72 
2.68 
2.84 

2.96 
8.63 
3.48 
3.37 
3.28 

3.09 
2.88 
2.80 
2.82 
4.01 

3.90 
3.84 
8.83 
3.64 
3.30 

3.46 
8.17 
all.  86 
7.96 
5.49 

4.66 

4.20 
8.96 
3.56 
3.32 

8.16 
8.06 
2.96 
2.88 
2.86 

8.11 
3.99 
3.87 
3.18 
8.06 

3.80 
3.70 
3.10 
4.28 
4.00 

3.48 
3.26 
3.16 
3.06 
3.96 

3.87 
2.78 
2.69 
8.16 
3.24 

3.93 
3.80 
3.74 
3.72 
2.70 

3.63 
2.60 
2.58 
2.82 
3.06 

2.84 
2.72 
5.89 
5.31 
y6.60 

3.48 
3.44 
3.28 
8.14 
3.04 

3.96 
3.58 
4.14 
8.09 
3.60 

3.63 
3.46 
3.41 
8.40 
8.31 

8.30 
8.10 
3.04 
8.00 
3.96 

3.94 
3.88 
3.83 
3.80 
3.82 

2.68 
2.82 

3 

8.68 

4 

3.18 

5 

8.04 

6 

4.9B 

?:.... 

4.88 

s:::::;:;:::.::: 

4.11 

9 

8.73 

10 

3.44 

11 

168 

12 

8.83 

13 

53.78 

14 

3.51 

15 

8.16 

16 

3.14 

17 

3.10 

18 

3.16 

19 

3.28 

20 

3.16 

21 

8.18 

22 

8.19 

23 

8.08 

21 

25 

3.93 
ft3.86 

a  Maximum,  13.9  feet  at  noon;  diaofaarge,  21,000  seoond-feet. 

5  Creek  froxen  across. 

e  Maximum,  7.36  at  6  p.  m. ;  discharge,  6,240  seoond-feet. 

d  Maximum,  0.6  feet  at  2  p.  m.;  discharge,  11,200  second-feet. 

«  Mftxlmum,  6.43  feet  at  1  p.  m.;  discharge,  4.300  second-feet. 

/Ioen»ingout. 

§  On  Feb.  30  Ice  gorge  about  15  feet  high  formed  one-half  mOe  above  gage;  wentout  on  Feb.  26. 

h  Maximum,  11.1  feet  at  1  p.  m.;  discharge,  15,200  second-feet. 

i  Maximum,  7.9  feet  at  7  p.  m.;  discharge,  7,370  second-feet. 

/  Maximum,  7.1  feet  at  6  p.  m.;  discharge,  5,090  second-feet. 

Jkica  aU  out  of  creek. 
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Daily  gage  height,  in/eet,  o/Blaekliek  Creek  at  BlaMiek,  Pa.,  for  iWf— Oontinued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jona. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Dec. 

as 

8.55 
8.36 
3.18 
8.18 
8.25 
3.13 

a6w09 

bS.iO 

6.58 

4.54 

5.14 

4.n 

5.40 
«.96 
5.74 
5.16 

8.54 
8.50 
8.48 
8.91 
5.02 

2.92 
3.82 
3.78 
3.81 
3.03 
3.82 

3.88 
3.83 
3.M 
3.83 
3.58 

4.02 
8.68 
8.38 
8.50 
3.40 
3.14 

3.30 
3.88 
8.49 
3.43 
8.33 
3.39 

8.66 
4.38 
8.78 
8.66 
3.73 

6.30 
6.04 
4.45 

4.06 
3.78 
8.56 

i79 
3.76 
2.73 
2.W 
3.66 

2.80 

37 

2.92 

28 

2.91 

39 

2.75 

80 .• 

3.76 

81 

5.38 

a  On  Feb.  20  ice  eorge  aboat  15  feet  hldli  formed  one-half  mfle  above  gage;  went  oat  on  Feb.  26. 
ft  Maximum,  9.6  ieet  at  7  a.  m.;  disohaise,  11,200  seoond-feet. 

Daily  discharge,  in  second-feet,  o/Blacklick  Creek  at  Blaekliek,  Pa.,  for  191t. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

t^X. 

Oct. 

Nov. 

Dec 

1 

1,980 

1,230 

1,020 

752 

450 

464 
464 
508 
520 
551 

476 
432 
360 
395 
324 

308 

308 

334 

1,390 

1,450 

1,080 
782 
798 

837 

625 
498 
405 
405 
442 
380 

824 
316 
312 
248 
226 

219 
212 
205 
312 

256 

230 
179 
192 
150 
140 

119 
122 
128 
212 
1,340 

1,480 

1,940 

1,120 

821 

805 

4,840 
8,440 
2,810 
1460 

941 
688 
503 
481 
448 

305 
380 
538 
1,300 
805 

625 
674 

1,480 
925 

7,350 

5,290 
2590 
2,650 

2,870 

12,700 
6  240 
2,650 
4  240 
3,800 

2,150 
1,630 
2,520 
5,440 
3,070 
2,170 

1,600 
2,660 
3,160 
1,710 
i;360 

1,090 

1,030 

1260 

901 

745 

646 
677 
917 
760 
660 

688 

667 

3,490 

1,660 

1,310 

1,030 
775 
860 
730 
635 

618 
653 
577 
893 
2,870 

1,820 

1,340 

1,010 

821 

646 

618 
660 
1,060 
917 
738 
564 
588 
775 
667 
614 

3,230 
3  680 
2,060 
1,380 
1,070 

775 
604 
481 
400 
347 

288 

248 
233 
244 
292 

248 

196 
179 
196 
175 
159 

156 
156 
134 
110 
91 

73 
64 
64 
59 
159 

7,790 

4380 

1,620 

941 

646 

620 
614 
415 
442 

370 

272 
248 
192 
179 
166 

146 
128 
134 
128 
172 

179 
162 
110 
86 
146 

236 
173 
140 
123 
380 

364 

611 

3,000 

1,350 

646 

3,510 
4,320 
1,540 
1,730 
1,710 

982 
716 
614 
500 
523 
385 

651 
437 
690 
436 
812 

364 

333 
313 
198 
356 
313 
681 
677 
508 
459 

860 
373 
340 
348 
974 

885 

837 
839 
688 
470 
416 
860 
684 
538 
481 
464 

558 

7,940 
17,800 
7,540 
3,660 

1,570 

933 
633 
481 

396 
847 
804 
273 
364 

370 
316 
368 
405 
356 

240 
305 
366 
1,310 
966 

702 
1,300 
790 
703 
745 

577 
448 
805 
847 
804 

368 
333 
208 
896 
487 

288 

240 
219 
212 
205 

179 
173 
166 
348 
356 

256 

212 

3,320 

2,390 

4;660 

3,880 
2,010 
1,870 
1,020 
790 
682 

677 
561 
459 
386 

838 

818 
646 
1,000 
723 
660 

611 
564 

532 
525 

476 

415 
365 
338 

320 
312 

296 
272 
253 
340 

348 

336 
826 
816 
103 
193 

198 

2 

348 

8 

611 

4 

405 

5 

338 

6 

1,940 

7 

1,820 

8 

1,060 

0 

745 

10 

551 

11 

716 

12 

829 

18 

790 

14 

507 

15 

395 

16 

385 

17 

365 

18 

395 

19 

459 

20 

395 

21 

405 

82 

410 

83 

356 

24 

288 

25 

264 

26 

240 

27 

288 

28 

284 

29 

222 

30 

775 

31 

2,500 

NoTX.— Open-water  dieeharge  rating  curve  used  througtiout  year.    See  footnoUa  to  table  of  daily  gage 
height. 

Monthly  discharge  of  Blaekliek  Creek  at  Blaekliek,  Pa.,  far  191 1. 
[Drainage  area,  386  square  miles.] 


Month. 


Discharge  in  second-feet. 


MazJmum,^ 


ft  fniiPTi***  I 


Per 

square 
mile. 


Run*ofl 
(dmthin 
lu^eson 
drainage 
area). 


January 

February. 

March... 

^:::::::::: 

June 

July 

August 

September 

Ootober 

November 

December 

The  year 


1,930 
11,300 
15,200 
4,300 
6,340 
11.200 
7,370 
974 
21,000 
6,690 
1,090 
2,500 


306 
119 
880 
677 
233 
69 
86 
198 
206 
166 
192 
198 


675 

1,006 

2,683 

1,817 

906 

689 

701 

480 

1,716 

8S3 

419 

622 


L749 
2.606 
6.602 
3.168 
2.353 
L785 
2.049 
1.267 
4.446 
2.210 
1.065 
1.611 


2.017 
2.811 
7.n5 
3.51tl 

%m 

1.992 
3.362 
1.461 
4.961 
3.548 
L210 
1.857 


21,000 


997 


2.584 


85.163 


a  Crest  discharge  used  where  available.    See  footnotes  to  table  of  daily  gage  height. 
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KONONGAHBI^A  BIVSB  BASIN. 
TYGAET  RIVER  AT  BELINGTON,  W.  VA. 

lioeation.— At  highway  bridge  at  Belington,  W,  Va.,  one-fourth  mile  above  the 

mouth  of  Mill  Creek. 
BeoordB  available.—June  5,  1907,  to  December  31,  1912. 
I>rai2iage  area. — 390  square  miles. 
Ga^e.— ^Standard  chain  gage  attached  to  bridge;  datum  imchanged.    The  elevation 

above  sea  level  of  the  zero  of  the  gage  is  1,679.89  feet. 
ChanneL — ^Practically  permanent. 

Diaeharge  measurexnexxts. — ^Made  from  upstream  side  of  the  bridge. 
Floods. — ^The  flood  of  July,  1912,  reached  a  stage  of  20.3  feet  referred  to  the  present 

gage. 
Winter  flow. — Ice  may  affect  the  relation  of  gage  height  to  discharge  for  short  periods 

during  December,  January,  and  February. 
Aceoraoy. — ^The  dischaige  rating  curves  for  this  station  are  poorly  defined  above 

2,500  second-feet,  being  simply  extensions,  and  all  discharge  values  above  that 

point  should  be  used  with  due  regard  for  this  fact. 

The  following  discharge  measurement  was  made  by  C.  T.  Bailey: 
September  4,  1912:  Gage  height,  2.98  feet;  dischaige,  194  second-feet. 

Daily  gage  height ,  in  feet,  of  Tygart  River  at  Belington,  W.  Va.,/or  1912, 
[S.  A.  Campbell,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Dec 

1 

8.8 
6.4 
5.2 
4.6 
4.1 

3.9 
3.<3 
2.94 
2.  S3 

4.7 

4.2.') 
4.25 
4.25 

6.6 

4.8 

4.25 

4.9 

4.9 

*4."3" 
4.0 

3.9 
3.85 

6.0 

4.4 

4.0 

3.95 

8.8 

3.7 

3.65 

3.76 

4.46 

4.6 

4.7 
4.35 
5.0 
6.9 
6.3 

12.2 
8.4 
6.0 
6.1 
6.4 

6.7 
7.9 
7.0 
7.0 
9.0 

7.2 
7.5 
4.9 
5.0 

8.4 
7.6 

5.7 
6.0 
6.4 
6.6 
6.1 

4.7 

4.45 

4.2 

4.3 

4.15 

4.0 

3.8 

3.44 

3.42 

3.47 

3.38 
4.45 
4.45 
6.9 
4.8 

4.35 
4.0 
4.0 
4.7 
4.3 

4.0 

3.86 

3.75 

3.75 

3.80 

3.95 
3.96 
3.85 
3.60 
3.55 

3.49 
3.44 
4.8 

6.7 
4.8 

4.2 
6.6 
10.3 
7.3 
6.8 

6.4 
12.0 
7.1 
6.7 
6.0 

4.46 

4.0 

3.7 

3.5 

3.34 

3.19 
3.08 
2.98 
2.93 

2.a'> 

2.88 

2.73 
2.69 
2.03 
2.C2 
2.58 

2.64 
2.53 
2.60 
2.46 
2.40 

2.44 
2.28 
2.18 
2.19 
2.18 

2.28 

2.62 

3.6 

4.0 

4.0 

4.06 
3.5 
3.56 
3.6 
4.6 

6.6 
4.4 
3.8 
3.6 
3.39 

3.24 
3.0 
3.0 
3.43 
4.3 

4.6 
3.11 
3.23 
3.38 
3.9 

3.56 
3.85 
3.42 
3.28 
3.23 

3.7 
3.76 
3.8 
11.1 
6.3 

6.2 
8.9 

11.7 
5.7 

17.4 

13.8 
6.0 
6.2 
4.05 
6,0 
4.7 

4.1 

4.5 

3.96 

8.6 

3.37 

3.19 
3.07 
2.97 
2.87 
2.82 

2.78 
2.75 
2.68 
2.67 
2.62 

2.67 
2.54 
2.53 
2.52 
2.67 

3.40 
3.38 
3.19 
3.17 
2.99 

2.06 
2.87 
3.39 
2.97 
2. 88 
3.21 

8.41 
3.76 
3.21 
3.00 
2.82 

2.70 
2.64 
2.62 
2.51 
2.46 

2^37 
2.30 
2.30 
2.23 
2.20 

2.46 
2.67 
2.67 
2.57 
2.42 

2.44 
2.38 
2.31 
4.6 
6.6 

4.46 
3.65 
3.34 
3.21 
3.05 

2.99 
2.90 
2.82 
2.72 
2.64 

2.61 
2.48 
2.48 
2.44 
2.40 

2.36 
2.36 
2.30 
2.27 
2.26 

2.23 
2.23 
2.22 
2.22 
2.22 

2.22 
2.44 
2.50 
2.50 
2.04 

2.87 
2.86 
2.78 
2.70 
2.62 
2.56 

2.60 
2.63 
2.63 
2.53 
2.52 

2.49 

2.64 

6.7 

6.6 

4.6 

3.7 

4.45 

3.28 

8.20 

3.22 

3.15 
8.06 
3.00 
2.92 
2.86 

2.84 
2.80 
2.73 
2.64 
2.67 

2.70 
2.64 
2.61 
2.60 
2.60 

2.64 

2 

2.61 

3 

2.80 

4 

2.81 

5 

8.20 

6 

4.1 

7 

4.8 

8      

4.0 

9 

3.86 

10 

8.65 

11       

3.40 

12 

3.27 

13 

3.27 

14                   

3.20 

15 

2.91 

16 

3.6 

2.88 

17 

2.90 

18 

2.92 

ig 

9.9 
9.1 

7.6 
6.1 
4.6 
4.6 
4.4 

4.0 

3.76 

3.9 

5.0 

9.7 

7.4 

o6."5" 

6.3 
7.8 
6.3 
6.9 
6.4 

6.2 
11.6 
9.2 
6.9 

2.95 

20 

2.86 

21 

2.82 

22 

2.81 

23 

2.80 

24 

2.90 

25 

2.80 

28      

2.75 

27 

2.89 

28 

3.12 

29 

3.66 

30 

31 

3.0 
10.2 

a  Gage  height  Feb.  20  to  top  of  ioe. 
Nois.— Relation  of  mge  height  to  discharge  affected  by  Ice  about  Jan.  9-19  and  about  Feb.  4-20.  Observer 
reported  as  follows:  "Jan.  12,  river  at  gage  and  at  control  frozen  over;  average  thickness  of  ice,  6  inches. 
Jan.  19,  ice  going  out;  average  thickness  of  ice,  8  inches.    Feb.  6  to  16  river  at  gags  and  at  control  froseo 
over;  average  tnicknem  of  ioe,  4  to  6  inches.'! 
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Daily  discharge,  in  second-feet,  of  Tygart  River  at  Belington,  W,  Va.^for  1912, 


Day. 

Jan. 

Feb. 

Mar. 

APT. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec, 

1....' 

4,210 

2.070 

1.250 

904 

644 

546 
334 
167 

1,500 

1,020 

720 

1,130 
707 
505 
570 
496 

452 

430 
475 
824 
904 

059 

771 

1.130 

2.460 

2,000 

8.070 
3.810 
1.7S0 
1.190 
1,370 

2,300 
3.320 
2.540 
2,540 
4,410 

2.700 
2.960 
1,070 
1,130 
3,810 
2.960 

1.560 
1.130 
1.370 
1.440 
1,190 

959 
824 
694 
745 
669 

595 
498 
338 
329 
350 

313 

824 

834 

1,700 

1,020 

771 
505 
595 
959 
745 

505 
522 
476 
475 
498 

570 
570 
622 
407 
385 

359 

338 

1.020 

1.560 

1,020 

694 
1.440 
5.840 
2,790 
2,380 

2,070 
7.830 
2,620 
i;560 
1.130 

824 
595 

452 
363 
298 

243 

207 
178 
164 
170 
151 

117 
108 
06 
94 
87 

80 
78 
73 
67 
59 

65 
45 
34 
35 
34 

45 

94 

407 

505 

605 

620 
363 
385 
407 
904 

1,500 
797 
498 
407 
317 

260 
183 
183 
334 
745 

904 
216 
2S7 
313 
546 

385 

622 
329 
275 
257 

452 

475 

498 

6.760 

2,000 

1,020 
4,310 
7,470 
1.500 
14,700 

10,000 
1,860 
1.320 
654 
1.200 
1,010 

679 
896 
603 
435 
333 

262 
222 
192 
164 
151 

141 
134 
119 
117 
106 

97 
91 
89 
88 
117 

346 
338 
262 
255 

107 

25 
164 
342 
192 
167 
260 

350 
505 
269 
200 
161 

123 
110 
88 
86 
73 

64 
64 
64 

45 
41 

78 
97 
07 
97 
71 

74 
65 
65 
054 
1,520 

868 
458 
321 
260 
216 

107 
172 
151 
123 
91 

86 
81 
81 
74 
68 

61 
61 
64 
60 
49 

45 
45 
44 
44 
44 

44 

74 
84 
84 
110 

164 
162 
141 
123 
106 
03 

84 
89 
89 
89 
88 

82 

110 
2.3Q0 
1.680 

054 

481 
868 
296 
2G5 
273 

248 
210 
200 
178 
162 

156 
146 
130 
110 
07 

123 
110 
104 
84 
84 

iia 

2 

S6 

3 

146 

4 

149 

6 

263 

0 

679 

7 

1,070 

8 

OS 

9 

hcA 

10 

45£ 

11 

346 

12 

292 

13 

292 

14 

265 

16 

175 

16 

167 

17 

172 

18 

178 

19 

186 

20 

4,620 

3.050 

1,190 

904 

850 

797 

595 

475 

646 

1,130 

5,170 

2,870 

2.000 
3.230 
2.000 
1,700 
1,370 

1,250 
7,350 
4,620 
1,700 

159 

21 

151 

22 

149 

23 

146 

24 

172 

25 

146 

26 

134 

27 

169 

28 

238 

29 

4^:8 

30 

578 

31 

5,720 

Note.— Dally  discharge  computed  from  two  ratJxig  curves  teJrlv  well  defined  between  40  and  2,500  aeoond- 
feet  and  poorly  defined  above  2,500  second-feet.  The  1907-1911  rating  curve  was  used  Jan.  1  to  July  25, 
1912,  and  a  new  curve  from  July  26  to  Dec.  31, 1912.  The  change  in  rating  curve  is  based  on  two  discharge 
measurements  made  Sept  4,  1912.  and  Mar.  30,  1913  (before  the  preparation  of  this  report).  The  new 
curve  was  made  to  coincide  with  the  old  above  4,900  second-feet.    See  "Accuracy.'* 

Discharge  Jan.  0-19  and  Feb.  4-20  estimated,  because  of  Ice,  from  gage  heights,  observer's  notes,  oUmato- 
logio  records,  and  discharge  of  adjacent  drainage  areas,  as  follows:  Jan.  9-19,  500  second-feet;  Feb.  4-20, 
400  second-feet.  These  estimates  of  discharge  for  periods  when  the  relation  of  gage  height  to  discharge  is 
believed  to  have  been  affected  by  ice  are  baseaon  insufficient  data  and  therefore  should  be  used  with  caiition. 

Monthly  discharge  of  Tygart  River  at  Belington,  W.  Va.,/or  1912. 
[Drainage  area,  300  square  miles.] 


Discharge  in  seoond-ftot. 

RnUHiil 
(depth  Jn 
mcnesoQ 
drainage 
area). 

Month. 

Maximum. 

M^|H  im  u  w^  t 

Mean. 

Per 

square 
mile. 

Accu- 
racy. 

January 

5,170 
7,850 
8,070 
1,700 
7830 
1,600 
14,700 

896 
1.5» 

197 
2,390 
5,720 

1,220 
1,220 
1,030 

787 
1,250 

800 
2,000 

246 

240 

00.7 

330 

466 

8  13 
3.13 
4.06 
2.02 
8.21 
.700 
6.13 
.628 
.638 
.233 
.846 
1.10 

8.61 

3.38 

6.71 

2.25 

8.70 

.86 

5.01 

.72 

.71 

.27 

.04 

1.37 

D. 

February 

D 

Mardi 

430 
313 
151 
34 
183 
26 
41 
44 
82 
86 

C. 

AprlL 

B. 

May!:::;:::::::::::::::::::::::::::::::: 

B. 

June 

B. 

July 

C. 

August 

B. 

September 

B. 

October 

C. 

November 

B. 

December. 

B. 

The  year 

14,700 

842 

2.16 

20.43 

Note.— See  footnote  to  table  of  daily  discharge. 
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TYGART    RIVER  AT   FETTERMAN,    W.   VA. 

Location. — ^At  highway  bridge  at  F^tterman,  W.  Va.,  three-fourthfl  mile  above 

mouth  of  Otter  Creek. 
Records  available.— June  3,  1907,  to  December  31,  1912. 
Brainage  area. — 1,340  square  milee. 
QsLge. — Standard  chain  gage  attached  to  bridge;  datum  unchanged.    The  elevation 

above  sea  level  of  the  zero  of  the  gage  is  957.86  feet. 
Ghannel. — Practically  permanent;  broken  by  one  pier.    Cuirent  sluggiah  at  low 


Discharge  measureznents. — ^Made  from  downstream  side  of  bridge. 

Plocxls. — No  records  of  floods  previous  to  installation  of  gage  are  available.    The 

flood  of  July,  1912,  reached  a  stage  of  29.1  feet,  the  highest  recorded  since  the 

station  was  established. 
Winter  flow. — Ice  probably  does  not  affect  the  relation  of  gage  height  to  discharge. 

It  is  said  that  the  riffle  below  the  gage  usually  remains  open. 

The  following  dischaige  measurement  was  made  by  C.  T.  Bailey: 
September  2,  1912:  Gage  height,  5.06  feet;  dischaige,  1,860  second-feet. 

Daily  gage  height,  in/eet,  of  Tygart  River  at  Fetterman,  W.  Va.,/or  1912, 
[Joseph  Qerken,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

Nov. 

Deo. 

1 

9.4 
7.4 
6  4 
5.8 
6.6 

4.9 

4.75 

4.7 

4.6 

4.95 

5,3 
6.25 
a4.9 
4.8 
4.8 

4.7 
4.6 
45 
10.7 
12.1 

8.4 
7.2 
6.0 
6.6 
6.45 

5.4 
5.1 
4. 86 

5.8 
11.7 
9.3 

7.0 
6.0 
6.7 
5.4 
5.1 

a  5.0 
6.0 
a4.7 
fl4.55 
a4.4 

4.3 
a4.3 
a4.3 

4.6 
a4.2 

a4.0 

a4.3 

a  4.6 

4.9 

6.3 

S.5 
10.0 
7.9 
7.0 
6.2 
f 
7.6 
14.0. 
10  7 
7.1 

6.1 
6.8 
6.6 
5.2 
4.9 

4.75 

4.7 

4.55 

6.0 

5.7 

6.7 
6.6 
6.7 
8.8 
12.0 

14.8 
11.6 
8.1 
6.7 
8.8 

10.2 
11.2 
9.2 
10.4 
10.8 

7.7 
6.8 
6.1 
6.0 
10.2 
9.0 

7.2 
6.4 
7.4 
7.1 
6.3 

6.8 
5.3 
6.5 
6.4 
6.3 

6.15 

4.95 

4.8 

4.6 

4.65 

4.5 
4.35 
6.3 
6.2 
5.7 

6.15 

6.05 

4.9 

4.05 

4.95 

4.75 

6.06 

6.2 

6.1 

6.15 

5.25 
6.3 
5.2 
4.95 

4.7 

4.55 

4.55 

4.7 

5.7 

5.7 

6.3 
6.16 
10.6 
8.2 
6.8 

8.9 
12.8 
9.1 
7.3 
6.3 

645 
5.1 
4.8 
4. 56 
4.4 

4.25 
4.06 
3.96 
3.93 
3.98 
3.90 

3.88 
3.83 
3.68 
3.08 
3.66 

3.70 
3.90 
3.76 
3.70 
3.56 

3.48 
3.46 
3.28 
3.13 
3.23 

3.86 

3.70 

4.0 

4.7 

4.8 

4.75 
4.65 
4.75 
4.85 
6.06 

5.8 

6.7 

5.35 

6.0 

4.65 

4.75 
4.5 
4.25 
4.15 
5.05 

58 

5.2 

4.25 

4.26 

4.35 

4.65 

4.25 

4.16 

4.1 

3.95 

8.87 

4.1 

6.6 

9.0 

7.2 

5.7 
9.7 

12.3 
7.2 

24.4 

15.4 
7.6 
5.8 
5.3 
5.7 
5.8 

5.4 
5.2 
6.0 
4.8 
4.4 

4.25 

4.1 

4.05 

8.99 

3.97 

8.95 

4.0 

4.3 

3.92 

4.0 

3.97 
3.95 
3.87 
3.87 
4.7 

4.5 

4.45 

4.45 

4.4 

4.25 

4.15 

4.5 

4.4 

4.45 

4.35 

4.2 

6.2 

6.3 

4.65 

5.05 

4.7 

4.3 

4.0 
3.95 
8.85 
8.72 

3.60 
3.58 
3.52 
3  45 
3.38 

3.35 

3.18 

3.26 

4.1 

4.1 

8.85 

3.78 

4.3 

6.2 

6.4 

5.9 
5.3 
4.8 
4.6 
4.4 

4.3 
4.3 
4.1 
4.0 
3.98 

3.78 
8.60 
3.60 
8.42 
3.40 

3.40 
3.40 
3.38 
3.35 
3.60 

3.48 
3.42 
3.40 
8.43 
3.38 

8.35 
3.30 
3.42 
3.52 
3.65 

3.68 

8.95 

4.0 

3.90 

3.82 

8.78 

8.70 
8.68 
8.68 
8.60 
3.60 

3.60 
4.2 
8.6 
7.6 
6.0 

6.25 
4.8 
4.6 
4.5 
4.4 

4.3 
4.3 
4.2 
4.1 
4.0 

4.0 

4.0 

3.98 

3.95 

3.95 

4.0 

3.98 

3.90 

3.90 

3.75 

8.68 

2 

3 

4 

5 

c    

3.73 
8.78 
8.88 
4.15 

5.6 

7 

6.1 

S    

6.7 

9 

6.5 

10 

6.4 

11 

4.6 

12 

4.3 

13 

4.1 

14 

4.0 

15 

4.0 

16 

4.0 

17 

4.05 

18 

19 

4.15 
4.05 

20 

8.95 

21 

3.9 

22 

3.85 

23 

3.95 

24 

4.0 

25 

4.05 

26 

4.1 

27 

4.35 

28 

4.6 

29 

4.8 

30 

6.6 

31 

13.3 

a  Oage  height  to  top  of  ice. 
Note.— Observer  reported  floating  Ice,  shore  ice,  river  partty  frozen  over,  and  control  section  open  Jan. 
5-17  and  Feb.  3-10;  average  thldcness  of  ice  at  gaging  section  1  to  5  inches:  and  thin  ice  on  the  river  Dec 
14-28.   The  relation  of  gage  height  to  dischaige  was  probably  not  materially  affected  by  ioe  during  1912. 
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26  subS'ace  watek  supply,  idi2,  part  m. 

Daily  discharge,  in  second-feet ,  of  Tygart  River  at  Fetlerman,  W.  Va.,for  191 1. 


"Day,         Jan.       Feb.      Mar.      Apr.     May.     Jane.     July.     Aug.    Sept.     Oct.     Nor.     Dec 


1. 
2 
3. 
4, 

5. 

6. 
7. 
8 
9 
10. 

U. 
12 
13 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22 
23. 
24. 
25. 

26. 

27, 
28. 
29. 
30. 
31. 


9,860 
6  110 
4,280 
8,210 
2.680 

1.660 
1.400 
1,320 
1.040 
1,740 

2,330 
2,250 
1,650 
1,480 
1,480 

1,320 

1,040 

1.010 

12,300 

15,300 

7,970 
5,740 
3,560 
2,850 
2,590 

2,510 
1,990 
1,570 
3,210 
14,400 
0,480 


5,370 
3,560 
8.030 
2,510 
1,990 

1,820 
1,820 
1,320 
1,110 
916 

802 
802 
802 
1,010 
699 


802 
1,180 
1,650 
4,100 

8,160 
11,000 
7,030 
5,370 
3,920 

6,290 
19.600 
12,300 

5,550 


8,740 
8  210 
2,850 
2,160 
1.650 

1,400 
1,320 
1,110 
1.820 
3,030 

3,030 
2.850 
4,820 
8.720 
15,100 

21.400 
14,200 
7,410 
4.820 
8,720 

11,400 
13,300 
9,480 
11.800 
12,500 

6,660 
5,000 
3,740 
3,560 
11,400 
9,100 


6,740 
4,280 
6,110 
5,550 
4,100 

3,210 
2,330 
2.680 
2,510 
2,330 

2.080 
1,740 
1,480 
1,180 
1,250 

1,040 
859 
4,100 
3.920 
3,030 

2,080 
1,900 
1,650 
1,740 
1,740 

1,400 
1,900 
2.160 
1,990 
2,080 


2,260 
2,330 
2.160 
1,740 
1,320 

1,110 
1,110 
1,320 
3,030 
3.030 

2,160 
2,060 
12,100 
7.590 
5,000 

8,010 
16,900 
9,200 
5,920 
4,100 

2,590 
1,990 
1,480 
1,110 
916 

750 
566 

496 
473 
510 
451 


404 
312 
812 
801 


451 
360 
823 
948 

210 
200 
128 
87 
112 

157 

323 

525 

1,320 

1,480 

1,400 
1,110 
1,400 
1,570 
1,900 

8,210 
3,030 
2.420 
1,820 
1,250 


1.400 

1.040 

750 

668 

1,900 

2.830 

2,160 

750 

750 

859 

1,250 
750 
653 
607 


431 

007 

2,850 

9,100 

5,740 

8,030 
10,400 
15,700 

5,740 
45,300 

22,900 
6,290 
3,210 
2,330 
3,030 
3,210 


2,510 
2,160 
1.820 
1.480 
916 

750 
607 
560 
518 
508 

488 

525 
699 
466 
625 

503 
488 

431 

431 

1,320 

1,040 
978 
978 
916 
750 

653 
1,040 
916 
978 
859 
609 


3,030 
2,330 
1.250 
1.900 
1,320 


525 
488 
418 
335 


258 

228 
195 
164 

153 
98 
118 
607 
607 

418 

872 

802 

8,920 

4,280 

8,880 
2,330 
1,480 
1,180 
916 


607 
625 
510 

872 

268 
218 

181 
172 

172 
172 
164 
153 
218 

209 

181 
172 
181 
164 

153 
134 
181 
228 
296 

812 
488 

525 
451 
897 
372 


312 
258 
218 
218 

218 

609 

8,840 

6.480 

3,500 

2,250 
1,480 
1,180 
1,040 
016 

802 
802 
009 
007 


525 
510 
488 

488 


510 
451 
451 
854 


312 
335 

373 
438 

633 

2,850 
3,740 
3.000 
2,680 
2,510 

1,180 
699 
607 
52S 
525 

525 
566 
653 
566 


451 
422 
4SS 
525 
566 

607 
7S0 
1,180 
1.480 
4,640 
15,500 


Note, 
(gage 
notes  to 


Dally  discharge  determined  from  a  rating  curve  well  defined  between  63  and  24,300  aeoond-feet 
"its  3.0  to  16.0  feet).    The  open-channel  rating  curve  was  implied  throoghoat  the  year.    Seefoot- 
le  of  daily  gage  height. 

Monthly  discharge  of  Tygart  River  at  Fetterman,  TF.  Va.,for  1912. 

[Drainage  area,  1,340  square  miles.] 


Month. 


Discharge  in  seoond-floet. 


if^yfr«ii^t»>- 


Mtni"^^^™, 


Mean. 


For 
square 


Run-off 
(depth  In 
inches  QQ 


Aooo- 

racy. 


January , 

February , 

March 

April 

May 

June , 

July 

August 

Beptember 

October , 

November 

December , 

The  year. 


15,300 
19,600 
21,400 

6,110 
16,900 

3,210 
45,300 

2,510 

4,280 
802 

8.340 
15,500 


1,040 
525 

1,110 
859 
451 
87 
431 
431 
98 
134 
218 
312 


4,170 
3,970 
6,820 
2,610 
3,380 

904 
6,040 

888 
1,170 

312 
1,190 
1,610 


3.11 
2.96 
5.00 
1.95 
2.52 
.675 
8.76 
.663 
.873 


1.20 


8.58 

3.19 

5.87 

2.18 

2.90 

.75 

4.84 

.76 

.07 

.27 

.90 

1.88 


45,300 


87 


2.680 


2.00 


27.18 


Non 


footnote  to  table  of  daily  discharge. 

BUCKHANNON  BIVEB   AT  HALL,  W.  VA. 


Location.— At  highway  bridge  at  Hall,  W.  Va. 

Becords  available.—June  7,  1907,  to  May  25,  1909,  when  station  was  diBContinued 

because  of  backwater  from  the  dam  at  Boulder.    Conditions  fully  deecribed  in 

Water-Supply  Paper  263,  pages  48-49. 
Gage. — Chain  gage  attached  to  bridge;  datum  unchanged. 
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Difldiarge  mea8ureinents.->On  September  3, 1912,  the  station  was  visited  and  the 
following  discharge  measurement  made  by  C.  T.  Bailey:  Gage  height,  3.60  feet; 
difichaige,  196  second-feet.    This  measurement  indicates  backwater. 

Flood  lefvels.~-On  the  same  date  (Sept.  3,  1912)  the  elevations  of  the  bench 
marks  were  checked  with  a  wye  level  and  the  elevations  of  the  floods  of  1888  and 
July,  1912,  referred  to  gage  datum  were  determined.  The  high  water  of  1888 
reached  a  gage  height  of  about  17.0  feet  and  that  of  July,  1912,  about  16.0  feet. 

WEST  FORK   RIVER   AT  ENTERPRISE,  W.  VA. 

IdOoation. — ^At  highway  bridge  at  Enterprise,  W.  Va.,  three-fourths  mile  above  the 

mouth  of  Bingamon  Creek. 
Heeords  available.— June  2,  1907,  to  December  31,  1912. 
Drainage  area. — 750  square  miles. 
Gage. — Standard  chain  gage  attached  to  bridge;  datum  unchanged.    The  elevation 

above  sea  level  of  the  zero  of  the  gage  is  869.91  feet. 
Channel. — Practically  permanent;  broken  by  one  pier;  smooth,  rock  bottom. 
IMseharge  measurementB. — ^Made  from  downstream  side  of  bridge. 
floods.— The  flood  of  1888  reached  a  stage  of  about  33  feet  referred  to  the  present 

gage  datum.    Maximum  gage  height  recorded  since  establishment  of  station,  17.6 

feet  January  30,  1911. 
Winter  flow. — Ice  may  affect  the  relation  of  gage  height  to  discharge  for  two  or  three 

weeks  at  a  time  during  December,  Janiiary,  and  February. 
Aocnracy.— The  gage  reader  stated  that  during  the  sununer  of  1908  the  only  water 

running  in  the  river  was  pumpage  from  numerous  coal  mines  along  the  stream; 

otherwise  the  records  are  good. 

The  following  dischaige  measiuement  was  made  by  G.  T.  Bailey: 
August  28,  1912:  Gage  height,  2.22  feet;  dischaige,  334  second-feet. 

Daily  gage  height  y  in  feet,  of  West  Fork  River  at  Enterprise  ^  W.  Va.^for  19  It. 
[C.  M.  Tetrick,  obserrer.l 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

7.2 
6.1 
4.3 
3.7 
4.0 

4.3 

3.7 

3.5 
3.2 
2.9 
2.7 
2.4 

2.3 
2.2 
2.1 
3.9 
3.4 

3.0 
2.7 
9.9 
9.0 
11.8 

12.2 
9.0 
6.3 
4.0 
4.8 

8.9 
7.6 
7.7 
6.5 
9.2 

7.5 
7.2 
6.1 
5.0 
8.0 
6.3 

5  5 
4.2 
7.3 
5.7 
5.2 

4,7 

4.0 

3.7 

8.25 

3.05 

2.9 

2.65 

2.65 

2.6 

2.6 

6.2 
4.2 

3.9 
3.25 
2.95 

2.9 

2.65 

2.5 

2.85 

2.2 

2.15 
2.05 
1.97 
1.97 
2.8 

2.75 
2.65 
2.6 
255 
2.5 

2.35 

2.4 

2.6 

2.55 

2.5 

2.45 
2.25 
2.3 
2.15 
2.05 

2.05 

3.6 

4.2 

3.7 

3.45 

3.15 

2.95 

2.75 

2.7 

2.45 

2.25 

2.05 
1.96 
1.96 

1.88 
1.76 

1.71 
1.66 
1.61 
1.47 
1.46 

1.36 
1.36 
1.26 
1.26 
1.26 

1.26 
1.26 
1.18 
1.06 
0.96 

.96 
1.46 
2.35 
2.35 
2.3 

2.2 

2.15 

2.1 

2.55 

2.4 

1.26 
2.2 
2.05 
1.96 
1.90 

1.96 
1.86 
1.81 
1.77 
1.74 

1.72 
1.71 
1.66 
1.67 
1.85 

1.80 
1.75 
1.70 
1.65 
1.73 

1.55 
2.25 
1.85 
1.75 
3.15 

2.95 
4.0 
6.6 
3.6 
16.6 

8.1 
6.0 
5.4 
4.1 
3.6 
3.05 

3.05 
2.65 
2.25 
1.95 
1.80 

1.70 
1.70 
1.60 
1.69 
1.67 

1.67 
1.67 
1  67 
1.66 
1.65 

1.65 
1.65 
1.85 
6.6 
5.0 

3.8 
2.55 
2.15 
2.05 
1.96 

1.90 

2.65 

2.25 

2.1 

2.0 

1.90 

2.4 

2.3 

2.2 

2.15 

2.0 

1.82 
1.72 
1.70 
1.00 
1.52 

1.40 
1.40 
1  42 
1.35 
1.31 

1.30 
1.30 
1.30 
1.26 
1.22 

1.21 

2.10 

2.6 

6.6 

5.5 

4.2 
4.6 
4.0 
3.8 
3.4 

2.5 

2.3 

1.00 

1.00 

1.90 

1.70 
1.64 
1.60 
1.55 
1.50 

1.50 
1.48 
1.45 
1.40 
1.40 

1.30 
1.60 
1.55 
1.40 
1.30 

1.35 
1.30 
1.20 
1.10 
1.90 

1.80 
1-80 
1.75 
1.72 
1.70 
1.60 

1.60 
1.52 
1.51 
1.60 
1.60 

1.55 

1.70 

3.2 

4.2 

3.3 

2.4 

2.1 
2.0 
2.0 
1.98 

1.92 
1.85 
1.80 
1.80 
1.75 

1.70 
1.70 
1.65 
1.G2 
1.60 

1.56 
1.52 
1.50 
1.48 
1.42 

1.40 

2 

1.40 

3 

4 

1.38 
1.80 

5 

2.05 

6 

3.0 

7 

5.6 

8 

4.5 

9        

3.0 

10 

2.4 

11 

3.05 

2.3 

12 

2.1 

13 

3.45 

1.90 

14 

1.85 

15 

1.80 

16 

./ 

1.70 

17 

1.70 

18 

1.80 

19 

13.8 
9.2 

6.5 
4.0 
4.2 
3.8 
3.6 

3.4 
3.3 
3.0 
2.9 
7.5 
5.4 

7.4 
11.5 
6.2 
4.4 
3.8 

4.0 
12.2 
&2 
5.3 

1.90 

20 

2.0 

21 

1.05 

22 

1.82 

23 

1.8 

24 

1.76 

25 

1.70 

26 

1.60 

27 

1.80 

28 

3.0 

29 

3.7 

30 

4.2 

31 

6.5 

NoTS.— Relation  of 
server  reported  ice  10 


height  to  discharge  affected  by  ice  about  Jan.  4-19  and  about  Feb.  2-20.    Ob- 
^ick  Jan.  13  and  7  inches  thick  Feb.  11. 
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Daily  ducharge,  in  aeoond-feetf  of  We$t  Ff^k  River  at  EnUrprise,  W.  Va.,/ar  1912. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Ao«. 

Sept. 

Oct 

Nov. 

Dec. 

1 

4,490 
3,260 
1,600 

1,600 

^'S2 
829 

649 

540 

305 

360 
307 
266 
1,300 
050 

707 

540 

7,550 

6,460 

9,000 

10,400 
6,460 
8,460 
1,380 
2,010 

6,320 
4,850 
4  060 
8,670 
6,700 

4,740 
4,420 
3,250 
2,180 
5,290 
3,460 

2,660 
1,530 
4,520 
2,850 
2;360 

1,920 

1,380 

1,160 

861 

737 

649 

514 
514 
489 
480 

8,360 

1,530 

1,300 

861 

678 

649 
514 
441 
872 

307 

286 
246 
216 
216 
503 

566 

514 
.480 
465 
441 

373 
805 
480 
466 

441 

418 
328 
350 
286 
246 

246 
1,000 
i;530 
1,160 

002 

796 
678 
566 
540 
418 

328 
246 
212 
212 
183 
143 

127 
114 
102 
74 
73 

69 
59 
48 
48 
48 

48 
48 
42 
34 
28 

28 

73 

372 

372 

850 

307 
286 
266 
465 
396 

48 
307 
246 
312 
312 

312 

176 
158 
146 
136 

130 

127 
114 
116 
172 

155 
140 
124 
112 
133 

89 
328 

172 
140 
798 

678 

1,380 

3,780 

1,090 

16,300 

5,400 
3,150 
3,550 
1,450 

737 

737 
514 
338 
308 
155 

134 
134 
123 
133 
116 

116 
116 
116 
114 
112 

113 

113 

173 

3,780 

3,180 

1,330 
465 
386 
346 

306 

190 
514 
338 
366 
327 
190 

306 
350 
807 
286 
337 

188 
130 
134 
99 
83 

64 
64 

67 
58 
53 

53 
53 
53 

48 
45 

44 

366 

489 

8,780 

3,650 

1,580 
1,840 
1,380 
1,330 
959 

441 

350 

30 

30 

190 

124 
109 
99 
80 
79 

79 
76 
72 
64 
64 

53 
99 
89 
64 

63 

58 

52 
43 
36 
190 

155 
155 
140 
130 
134 
99 

09 

83 
81 
99 

09 

89 

134 

839 

1,530 

803 

395 
366 

337 
327 
220 

197 
173 
155 
155 
140 

134 
134 
113 
104 
99 

91 
83 
79 
76 
67 

61 

2 

64 

3 

62 

4 

1&5 
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246 

6 

707 

7 

3.750 
1.760 

8 

9 

707 

10 

395 

11 

350 

12 

365 

13 

190 

14 

172 

15 

155 

16 

124 

17 

124 

18 

155 

19 

190 

20 

6,700 

3,670 
1,380 
1,530 
1,230 
1,000 

960 
803 
707 
649 

4,740 
2,550 

4,630 
0,520 
3,360 
1,680 
1,230 

1,380 
10,400 
6,510 
2,460 

227 

21 

206 

22 

163 

23 

155 

24 

143 

25 

134 

26 

99 

27 

155 

28 

707 

29 

1,160 
1.530 

30 

31 

3,670 

NoTB.— Daily  discbarge  determined  from  a  rating  curve  tbat  is  well  defined  between  0  and  2,180  second- 
fset  (gage  beignts  0.0  to  5.0  feet)  and  fairly  well  defined  above  3,370  second-feet  (gage  heigbt  5.1  feet). 

Discbarge  Jan.  4-19  and  Feb.  3-20,  estimated,  because  of  ice.  from  gage  beigbts,  o&errcr's  notes.  clim»> 
tologic  records,  and  discbarge  of  adjacent  drainage  areas,  as  follows:  Jan.  ^19, 1,000  second-feet;  Feb.  2-20, 
850  seoond-fBet.  Tbese  estimates  of  discbarge  for  periods  wben  tbe  relation  of  gage  beight  to  discharge  is 
believed  to  have  been  affected  by  ice  are  based  on  insufficient  data  and  therefore  should  bo  used  with 
caution. 

Monlhly  dUdharge  of  West  Fork  River  al  EnUrpriu,  W.  Va.,for  191t. 
[Drainage  area,  750  square  mUes.] 


Month. 


Discharge  in  second-feet. 


Haxlmam. 


Mean. 


Per 
square 
mile. 


Run-off 
(depth  m 
inches  on 
drainage 
ana). 


Accu- 
racy. 


January.... 
Februwy. . . 

March 

April 

py 

June 

July 

August 

September. 
October.... 
November.. 
December.. 


10,400 
10,400 
4,520 
1,530 
465 
16,800 
3,780 
3,780 
441 
1,530 
3,670 


216 
143 
28 
89 
112 
44 
80 
67 
62 


1,660 

2,000 

3,400 

1.140 

503 

163 

1,330 

440 

563 

111 

235 

548 


3.31 
3.67 
4.53 
1.53 
.671 
.317 
1.77 
.587 
.761 
.148 
.318 
.731 


2.55 

3.88 

5.33 

1.70 

.77 

.34 

2.04 

.68 

.84 

.17 

.35 

.84 


The  year. 


16,300 


1,010 


1.35 


18w38 


Non 


footnotes  to  table  of  dafly  dischaiKe. 
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MONONOAHEUL  BIVEB  BASIN. 


29 


ELK  CREEK  NEAB  CLABKSBUBO,  W.  YA. 

Location. — ^At  a  footbridge  about  6  miles  above  the  mouth  of  the  cxeek  and  SOO  feet 
above  Turkey  Run,  near  Clarksbuig,  W.  Va. 

Beoords  available.—October  11,  1910,  to  December  31,  1912. 

Drainage  area. — 107  square  miles  (Pittsbuigh  Flood  Commiwion). 

Ga^e. — ^Wooden  staff  gage  (during  1912)  fastened  to  a  tree  near  right  abutment  of 
footbridge.  On  November  1, 1913  (before  the  preparation  of  this  report),  a  metal 
gage  section  (0  to  3  feet)  was  attached  to  the  old  gage,  and  the  gage  was  then  lowered 
1.0  foot  to  avoid  negative  readings.  The  elevation  above  sea  level  of  the  zero  of 
the  gage  is  955.01  feet.    See  *  'Accuracy." 

Channel. — Rocky  and  practically  permanent.    Banks  are  high  and  do  not  overflow. 

Diachar^e  measurements.— Made  from  footbridge  at  high  stages;  low-water 
measurements  made  by  wading  at  section  about  200  feet  below  bridge. 

Floods. — Flood  of  July,  1912,  reached  a  height  of  15  feet  on  present  gage. 

Point  of  zero  flow.— Gage  height  at  which  flow  past  the  gage  will  cease  is  about  0.9 
foot,  as  determined  August  30, 1912. 

Winter  flow. — ^Records  may  be  affected  by  ice  for  short  periods  in  December,  January, 
and  February. 

Acscnracy. — On  November  1,  1913  (before  the  preparation  of  this  report),  when  the 
gage  was  lowered  1.0  foot  as  noted  above,  the  old  gage  was  foimd  to  be  inclined  a 
sufficient  amount  to  cause  errors  in  readings  taken  from  the  upper  portion  of  the 
gage.  The  gage  was  reset  in  a  vertical  position.  It  is  not  known  how  long  the 
gage  was  in  this  inclined  condition,  and  no  corrections  have  been  applied  to  gage 
heights  prior  to  December  31,  1912.  All  gage  heights  published  in  this  report 
refer  to  the  new  datum  and  are  therefore  1.0  foot  greater  than  those  published  in  the 
report  of  the  Pittsbuigh  Flood  Commission. 

Cooperation. — ^This  station  was  established  by  the  Pittsbuiigh  Flood  Commission. 
The  station  was  taken  over  by  the  United  States  Geological  Survey  on  July  1, 
1912.    Records  previous  to  this  date  were  obtained  from  the  commission. 

Discharge  meaauremenU  of  Elk  Creek  near  Clarksburg,  W.  Va.,  in  1910-1912. 


Date. 


Hydrognpher. 


I 


1910. 
Oct.    11 

1912. 
Aug.  28 


H.  P.Dnike&. 
C.T.Bailey... 


Oa« 
lielgnt.a 


Fta. 

I.4S 


2.26 


DlB- 
ctuurgB. 


8ee.-ft, 
&7 


CM 


a  Referred  to  new  datum. 

h  An  oQgineer  of  the  Plttsborsh  Flood  CommtasioD. 

c  Measurement  made  by  wadmg  at  section  about  400  feet  below  the  gage. 

Daily  gage  height,  in  feet,  of  Elk  Creek  near  Clarksburg,  W.  Va.,/or  1910-1912. 

[E.  H.  Smith,  obserrer.] 


Day. 

Oct. 

Nov. 

Dec. 

j  Day. 

Oct. 

Nov. 

Dec. 

Day. 

Oct. 

Nov, 

Dec, 

1010. 

1.6 
l.S 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.5 

2.3 
2.1 
2.0 
1.9 
1.9 

2.0 
2.3 
2.3 
2.3 
2.2 

1910. 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

1.6 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 
1.4 
1.4 
1.4 

1.'6 

2.1 
2.1 
2.0 
1.9 
2.1 

2.0 
1.9 
1.9 
2.8 
2.9 

i9ia 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

81 

1.4 
1.6 
1.6 
1.5 
1.6 

1.6 
1.6 
2.4 
3.7 
2.7 

2.5 

2.8 

3 1 

2.1 

4.2 

3.1 

2.6 

7'*"::r.::::::: 

2.3 

2.2 

10  1 

2.4 
3.5 

3.2 
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30  SURFACE  WATEB  SUPPLY,  1912,  PABT  HI. 

Daily  gage  height,  in  feet,  of  Elk  Creek  near  Clarkeburg,  W.  Va.,  far  1910-191t--<jOfkid. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dee. 

1911. 
1 

3.2 
3.5 
3.4 
2.8 

2.8 
2.5 
2.5 
2.8 
2.5 

2.4 
2.3 
6.0 
4.7 
3.9 

3.7 
2.9 
2.6 
2.5 
2.4 

24 
3.8 
3.3 
2.8 
2.4 

2.9 
3.5 
3.9 
3.2 
8.1 
3.5 

3.4 
2.8 
2.6 
2.4 
2.3 

2.3 
2.3 
2.3 
2.7 
2.5 

2.3 
2.2 
2.2 
2.2 

2.1 

2.1 
2.1 
2.3 
6.2 
3.3 

2.8 
2.5 
2.5 
2.5 
2.5 

2.6 
2.3 
2.3 
2.5 

3.8 
8.1 

2.9 

2.8 
2.6 
2.6 
2.6 

2.5 
2.6 
2.5 
2.6 
2.6 

2.3 
2.2 
2.2 
2.1 
2.1 

2.0 
1.9 
2.0 
2.5 
2.9 

3.1 
2.9 
2.7 
2.6 
2.6 

2.5 
2.4 
2.3 

2.8 
2.5 
2.5 
2.4 
2.6 

2.3 
2.2 

2.1 
2.0 
1.9 

1.9 
1.9 
1.9 
1.8 
1.8 

1.8 
1.8 
2.2 
2.4 
3.0 

3.1 
5.0 
3.2 
2.7 
2.6 

8.4 

6.0 
3.0 
2.7 

2.2 
2.2 
2.1 
2.0 
2.0 

2.1 
2.6 
3.4 
3.8 
8.2 

2.8 
2.6 
2.5 
2.8 
2.7 

2.6 
2.4 
2.4 
2.5 
3.6 

2.8 
2.6 
2.5 
2.3 
2.2 

2.1 
2.1 
2.1 
2.0 
2.8 
3.1 

2.5 
2.3 
2.2 
X2 
2.2 

2.2 
2.2 
2.3 

2.9 
8.0 

2.6 
2.3 
5.8 
3.9 
4.8 

4.7 
3.4 
2.8 
2.6 
3.7 

3.8 
4.3 
3.3 
4.9 
3.9 

3.4 
3.0 
2.6 
3.4 
3.7 
3.1 

2.9 
2.8 
2.7 
3.8 
4.8 

3.6 
3.2 
3.2 
4.7 
3.4 

2.8 
2.5 
2.5 
2.4 
4.3 

3.1 
2.8 
2.5 
2.4 
3.0 

2.9 
2.8 
3.4 
2.9 
2.6 

2.5 
2.4 
2.2 
2.1 
2.1 

2.8 
2.6 
3.6 
2.9 
2.6 

2.5 
2.6 
2.6 
2.4 
2.3 

2.2 
2.1 
2.0 
1.9 
1.9 

1.9 
1,9 
2.9 
2.4 
2.2 

2.1 
2.0 
2.0 
1.9 
1.9 

1.8 
2.3 
2.3 
2.2 
2.2 

2.0 
2.3 
2.1 
1.9 
1.9 

1.8 
1.8 
1.7 
1.7 
1.7 

1.7 
1.6 
1.6 
1.6 
1.5 

1.5 
1.6 
1.6 
1.5 
1.4 

1.4 
1.4 
1.3 
2.2 
1.9 

1.7 
1.6 
1.5 
1.4 
1.4 
1.4 

2.3 
2.2 
2.1 
2.0 
1.9 

1.9 
1.9 
1.9 
1.9 
1.8 

1.8 
2.1 
2.5 
2.3 
2;2 

2.3 
2.8 
2.7 
2.6 
2.3 

2.1 
2.0 
1.9 
1.8 
1.7 

1.6 
1.6 
1.6 
1.6 
1.9 
1.8 

1.6 
1.6 
1.6 

tt 

1.4 
1.4 
1.3 
1.3 
1.8 

1.3 
1.3 
1.3 
1.6 
1.6 

1.6 
1.5 
2.7 
2.6 
2L1 

1.8 
1.7 
1.6 
1.6 
L6 

1.6 
1.4 
1.6 
1.5 
1.4 

1.7 
1.7 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.4 
1.4 

1.4 
1.4 
1.3 
1.3 
1.3 

1.4 
2.1 
2.2 
2.1 
1.9 

1.8 
1.7 
1.6 
1.5 
1.5 

1.6 
1.6 
1.6 
1.6 
1.5 

1.4 
L4 
1.3 
1.3 
1.3 

1.2 
1.2 
1.3 
1.4 
1.4 

1.3 
1.3 
1.2 
L2 
1.2 

1.1 
1.1 
1.1 
1.0 
1.0 

1.0 
1.0 
1.0 
.9 
1.1 

1.1 
1.1 
1.1 
1.1 
1.0 
1.0 

1.6 
2.7 
2.0 
1.9 
2.0 

1.8 
1.6 
1.6 
1.6 
1.4 

1.4 
1.4 
1.4 
1.4 
1.8 

1.3 
1.3 
1.3 
1.4 
1.4 

2.0 
3.3 
3.0 
2.1 
15.0 

3.2 
2.6 
2.2 
2.0 
2.3 
2.3 

1.0 
1.0 
1.0 

1.1 

1.1 

1.1 
1.1 
1.1 

1.0 
LO 

1.0 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 

.8 
.8 
.8 
.8 
.9 

1.0 
1.0 
1.0 
1.1 
4.0 
4.9 

2.5 
2.2 
2.4 
2.1 
1.9 

1.8 
1.7 
1.7 
1.6 

"■i.V 

1.6 
4.2 

3.2 
2.3 
2.2 
2.1 
1.9 

1.9 
8.0 
2.4 
2.0 
1.9 
1.8 

8.3 
2.6 
2.1 

2.0 

2.0 

2.0 
2.0 
1.9 
1.9 
2.1 

3.4 
2.8 
2.5 
2.4 
6.0 

6.2 
4.0 
2.8 
2.4 
2.2 

2.1 
6.3 
3.1 
2.6 
2.2 

2.0 
1.9 
2.7 
2.4 
2.3 

^49 
2.30 
2.00 
2.00 
1.90 

1.80 
1.70 
2.90 
2.10 
1.83 

1.67 
1.60 
1.50 
1.60 
1.46 

1.60 
1.80 
1.76 
2.38 
1.92 

1.73 
1.60 
2.10 
3.75 
2.96 

2.48 
2.70 
2.38 
2.68 
2.61 

2.2 

4.7 
4.7 
8.0 
2.7 

2.3 
2.8 
4.7 
3.1 
2.7 

3.7 
3.1 
2.7 
2.4 
2.7 

2.7 
2.6 
5.2 
3.4 
2.8 

2.5 
2.3 
2.3 
2.2 
2.2 

2.1 
2.0 
2.0 
1.9 
1.9 
1.8 

2.24 
2.15 
2.0O 
1.90 
1.80 

1.70 
1.60 
1.60 
1.59 
1.68 

1.68 
1.67 
1.50 
1.60 
1.60 

1.59 
1.65 
1.62 
1.58 
1.60 

1.60 
1.58 
1.87 
1.80 
1.70 

1.75 
1.72 
1.68 
1.65 
1.62 
1.56 

1.8 
1.8 
1.7 
1.7 
1.7 

L7 
3.3 
2.6 
2.4 
2L2 

2.0 
2.0 
^5 
2.3 
2.3 

2L2 

2.1 
3.2 
3.0 
2.6 

2.4 
2.2 
2.1 
2.3 
2.9 

2.7 
2.5 
2L4 
2L4 
2.4 

LS2 
1.58 
1.54 
L62 
L60 

1.49 
1.60 
3.20 
2.60 
2.10 

1.90 
1.82 
1.80 
1.83 
1.76 

1.72 
1.68 
1.64 
1.62 
1.60 

1.59 
1.58 
1.58 
1.57 
1.56 

1.56 
1.54 
1.53 
1.52 
1.61 

X3 

2 

X2 

3 

2.1 

4 

2.1 

5 

2.1 

A 

2.0 

7 

2.0 

8 

2.0 

9 

XO 

10 

1.9 

11 

L9 

12 

1.9 

13 

1.9 

14 

2.0 

16 

2.9 

16 

4.4 

17 

3.4 

18 

2.8 

19 

Z4 

20 

Z3 

21 

2.8 

22 

2.7 

23 

2.6 

24 

2.5 

25 

2L8 

26 

17 

27 

4.8 

28 

X4 

29 

2.7 

30 

2.6 

81 

3.5 

1912. 
1 

1.50 

2 

L50 

3 

1.70 

4 

L7a 

6 

1.TI 

6 

3.10 

7 

2.69 

8 

2L40 

9 

2L20 

10 

2.00 

11 

L90 

12 

1.80 

13 

1.72 

14 

L$t 

IS 

1.63 

16 

1.65 

17 

1.68 

18 

1.68 

19 

1.80 

70 

1.75 

21 

L70 

22 

1.64 

23 

1.G0 

24 

1.60 

25 

L60 

26 

1.60 

27 

1.90 

28 

2.80 

29 

2.78 

30 

3.90 

31 

4.30 

NoTB.— Daily  on  heiAU  Oct. 
Pittsburgh  Flood  CommiBBioa, 


See 


11,  1910,  to  Dec.  31, 1911,  obtained  firom  the  pablisbad 
B  ''Gage/'  ''Accuracy/'  and  ''Goopentlai"  Inatatfan  ' 


of  the 
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MOKOKQAHELA  KEYEB  BASIN.  31 

BUFFALO  CBEBK  AT  BABBACKVILLE,  W.  YA. 

Location. — ^At  iron  highway  bridge  about  one-third  mile  above  the  covered  wooden 
bridge  at  Banackville,  W.  Va.,  2}  miles  from  Fairmont,  and  about  4  miles  above 
mouth  of  creek. 

Reconii  availaBleJ— June  3,  1907,  to  December  31,  1908,  when  station  wob  discon- 
tinued because  the  creek  goes  dry  in  summer. 

EstixnateB  ot  diocharge. — ^For  the  purpose  of  obtaining  data  to  make  esti^nates  of 
dischaige  from  the  gage-height  record  June  3,  1907,  to  December  31,  1908,  the 
station  was  visited  by  C.  T.  Bailey,  August  31,  1912,  and  the  following  dischaige 
measurement  made  by  wading  at  a  section  about  50  feet  above  the  highway 
bridge:  Gage  height  0.96  foot;  discharge  6.3  second-feet.  The  sea-level  elevation 
of  the  zero  of  the  gage  was  determined  by  wye  levels  from  Baltimore  &  Ohio 
Railroad's  permanent  bench  mark  to  be  884.40  feet,  and  the  elevation  of  the 
bench  marks  and  reference  point  at  the  gaging  station  was  checked.  The  high 
water  of  July,  1912,  reached  a  stage  of  approximately  16  feet  referred  to  the 
gage  datum.  Levels  on  August  31,  1912,  indicated  that  there  would  be  no  flow 
past  the  gage  if  the  stream  were  to  fall  to  a  stage  of  0.6  foot  ztQ-l  foot,  refeired 
to  gage  datum. 

CHEAT  RITER  NEAR  MORQANTOWN,  W.  VA. 

Loeation.^At  highway  bridge  at  Uneva,  W.  Va.,  7  miles  northeast  of  Moigantown 
and  10  miles  above  mouth  of  river.  Parallel  of  latitude  39^  40^  crosses  the  river 
at  this  bridge. 

Records  available.— July  8  to  December  30,  1899;  July  1  to  December  29,  1900; 
August  21,  1902,  to  December  31,  1905;  November  18,  1908,  to  December  31, 
1912. 

Drainage  area. — ^1,380  square  miles. 

Gage. — Standard  chain  gage  attached  to  bridge.' 

ChanneL — Probably  permanent. 

Discharge  measurements.— Made  from  upstream  side  of  bridge  or,  at  low  water, 
by  wading. 

Winter  flow. — Ice  fonns  sometimes  to  a  thickness  of  several  inches  and  large  ice 
jams  may  affect  the  relation  of  gage  height  to  dischaige  during  short  periods  in 
December,  January,  and  February. 

Aoenraej. — ^This  station  was  not  inspected  by  United  States  Geological  Siurvey 
engineers  during  1910,  1911,  and  1912.  On  November  3  and  4,  1913  (before  the 
publication  of  this  report),  the  station  was  visited  by  engineere  of  the  Survey, 
the  bench  marks  and  elevation  of  the  zero  of  the  gage  were  checked  with  a  wye 
level  and  two  dischaige  measiuements  were  nmde.  A  new  dischaige  curve 
above  3,620  second-feet  has  been  drawn  for  1912.  Discharge  values  above  7,000 
second-feet,  of  which  there  are  relatively  few,  published  in  previous  reports  are 
in  error  from  10  to  20  percent  referred  to  the  1912  rating  table,  because  of  what  now 
appears  to  have  been  an  enoneous  extension  of  the  rating  curve  based  upon  the 
discharge  measurement  made  Jime  9,  1906,  the  published  values  being  too  low 
by  these  amounts  and  the  percentage  .error  increasing  with  the  stage.  Those 
using  the  back  records  for  this  station  should  revise  them  by  means  of  the  rating 
table  here  published.  For  use  with  gage  heights  1902-1909,  published  in  Water- 
Supply  Paper  263,  the  table  must  be  converted  to  refer  to  the  second  staff  gage  by 
using  tiie  table  of  relation  of  .gages  published  in  Water-Supply  Paper  263,  page  51. 

>  Bm  Watw-Siqyply  P^MT  348,  pp.  66-6ft. 

>  Sas  hMory  of  thJi  station  in  WaterSopply  Papers  368  and  283. 
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The  new  diBchazge  rating  table  diffen  from  the  table  used  1902  to  1911  above 
3,620  second-feet  only,  the  change  being  baaed  on  4  dischaige  measurements 
made  during  1912  and  January,  1913  (before  the  preparation  of  this  report),  by 
H.  P.  Brake,  an  engineer  of  the  West  Viiginia  Development  Co.  of  Pittsbuig^, 
Pa.  The  curve  is  well  defined  between  dischaiges  115  and  47,800  second-feet. 
The  two  dischaige  measurements  made  November  3  and  4,  1913,  verify  the  new 
curve. 

Discharge  measieremenU  of  Cheat  River  near  MorgarUown,  W.  Va.,  in  191 1. 


Date. 

Hydrographer. 

he!^t. 

Dli- 
QbaifB. 

Mar.  22 

H.  P.  Drakeo 

Fttt. 

8.18 
12.27 

22.800 

July  25 

do 

42,300 

a  An  engineer  of  the  West  Virginia  Development  Ck>.  of  Pittsburg,  Pa. 

Daily  gage  height  ^  in  feet  ^  of  Cheat  River  near  Morgantown,  W,  Va.yfor  19  It. 
[C.  F.  Baker,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct, 

Nov. 

Dec. 

1 

6.7 

6.4 

4.7 

4.36 

4.05 

3.65 

8.3 

3.1 

3.35 

3.2 

8.1 

8.05 

3.0 

2.0 

2.9 

2.85 
2.8 
2.95 

4.46 

4.1 

3.75 

8.3 

2.95 

8.15 
2.95 
2.95 
2.65 

2.55 
2.65 
2.75 
2.85 
2.9 

"2.Y' 
2.75 
3.05 
8.95 

9.2 
8.8 
6.6 
5.5 
4.2 

6.7 
9.9 
6.6 
6.2 

4.5 
4.0 
3.9 
8.65 
8.45 

4.4 

3.3 
3.35 
4.0 
4.3 

3.95 

8.8 

4.15 

5.0 

7.8 

9.3 
6.3 
6.4 
6.0 
6.1 

9.4 
8.3 
6.2 
7.1 
7.0 

6.8 
5.0 
4.5 
6.0 
6.9 
6.7 

4.9 
4.6 
6.2 
6.1 
4.6 

4.3 

4.05 

4.05 

4.1 

3.85 

8.7 
3.6 
3.6 
3.6 
3.6 

3.45 
3.85 
4.6 
4.8 
4.25 

3.95 

3.75 

3.7 

3.7 

3.6 

8.45 

4.2 

4.36 

4.1 

4.2 

4.25 
4.15 
3.85 
3.7 
3.5 

3.4 
3.45 
3.6 
4.15 
3.85 

3.6 
3.6 
6.2 
5.6 
4.7 

6.0 
7.5 
5.7 
5.0 
4.45 

4.05 

3.8 

3.55 

8.4 

3.36 

3.1 

3.0 

2.96 

2.9 

3.05 

2.9 

2.75 

2.65 

2.6 

2.66 

2.6 

2.5 
2.5 
2.5 
2.6 
2.4 

2.35 
2.26 
2.15 
2.15 
2.2 

2.5 
3.0 
3.65 
4.4 

4.3 

4.05 
3.6 
3.65 
3.9 
3.7 

3.9 

3.66 

3.5 

3.5 

4.8 

3.85 
8.55 
8.26 
3.8 

4.8 

5.0 

4.1 

3.65 

3.3 

3.2 

3.1 

4.0 
3.85 
3.45 
3.3 

4.0 
4.5 
4.5 
7.2 
5.0 

4.9 
7.7 
6.0 
8.7 
12.0 

7.2 
5.3 
4.5 
4.3 
6.2 
4.9 

4.4 
4.2 
8.9 
3.7 
3.3 

3.25 
3.15 
3.05 
3.0 
8.06 

3.05 

3.1 

3.0 

2.9 

3.35 

3.2 
3.1 
2.9 

i:SS 

3.95 
3.6 
3.6 
3.35 
3.2 

8.26 
3.25 
3.4 
3.6 
4.15 
3.85 

3.75 
6.0 
4.4 

3.95 
3.6 

3.35 

3.16 

3.1 

2.95 

2.85 

2.7 

2.65 

2.65 

2.65 

2.65 

2.6 
2.65 
3.25 
3.3 
3.2 

2.9 
2.8 
3.3 
6.1 
6.2 

6.3 
6.4 
4.5 
4.1 
3.9 

3.7 

3.55 

3.35 

3.2 

3.06 

3.0 

2.9 

2.8 

2.75 

2.75 

2.7 
2.6 
2.6 
2.6 
2.55 

2.5 

2.45 

2.45 

2.45 

2.5 

2.45 
2.6 
2.65 
2.85 
3.95 

3.9 

3.65 

3.45 

3.26 

3.1 

3.0 

2.9 

2.9 

2.85 

2.85 

2.75 

2.75 

■6.*9"' 
6.4 
4.5 

4.05 

3.9 

8.65 

3.65 

3.6 

3.5 

3.35 

8.25 

3.2 

3.1 

3.05 
2.95 
2.9 
2.9 
2.9 

2.85 

2.8 

2.7 

2.65 

2.6 

2.55 

2 

2.65 

3 

3.2 

4 

33 

6 

3.85 

6 

3.5 

7 

6.0 

8 

4.4 

9 

3.9S 

10 

3.65 

11 

3.45 

12 

3.35 

13 

3.2 

14 

3.15 

15 

3.2 

16 

3.15 

17 

8.1 

18 

8.0 

19 

3.05 

20 

6.6 

4.7 

4.15 

4.0 

4.0 

3.85 

8.65 

3.65 

3.4 

8.46 

6.7 

6.1 

3.15 

21 

3.1 

22 

3.1 

23 

2.85 

24 

26 

2.8 

26 

2.8 

27 

2. 85 

28 

3.1 

29 

3.25 

30 

4.05 

31 

6.9 

NoTi.~Relatlon  of  gage  height  to  discharge  probably  not  materiaUy  affected  by  ice  during  1912.  The 
observer  reported  ice  averaging  from  1  to  8  inches  in  thickness  Jan.  4-19  and  from  1  to  6  Inches  from  Feb. 
4-21,  but  the  river  was  entirely  frozen  over  only  on  Jan.  17  and  18  and  the  control  was  reported  open  at  all 
times.   The  ice  went  out  Jan.  19  and  during  the  night  of  Feb.  21. 


Digitized  by  VjOOQ IC 


MONONOAHEUL  BIVEB  BASIN.  33 

Daily  digchargef  in  ueond-feet,  of  Cheat  River  near  Morgantown^  W.  Va.,/or  19 JS, 


Day.       Jan.       Feb.      Mar.      Apr.     May.     Jane.     July.     Aug.     Sept      Oct      Nov.     Deo. 


1. 
2. 
3. 

4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
80. 
31. 


16,700 
9,040 
6,550 
4,140 
3,150 

2,060 
1,340 
1,040 
1,430 
1,180 

1,040 
980 
915 
806 
806 

758 

no 

860 
<i5,480 
10,100 

5,550 
8,460 
3,000 
8,000 
2,580 

3,060 
2,060 
1,520 
1,620 
10,600 
7,510 


4,510 
3,300 
2,320 
1,340 
860 

1,120 
860 
860 
585 
548n 

512 
585 

668 
758 
806 

•  715 
625 
668 
960 

2,860 

28,400 
26,400 
15,200 
9,550 
8,620 

10,600 

83,000 

15,200 

8,020 


4,700 
8,000 
2,710 
3,060 
1,620 

4,3» 
1,340 
1,430 
3,000 
3,960 

3,860 
2,450 
8,460 
7,000 
21,300 

28,900 
13,600 
9,040 
7,000 
12,600 

20,400 
23,800 
13,100 
17,700 
17,200 

11,100 
7,000 
4,700 
7,000 
16,700 
10,600 


6,500 
6,110 
8,030 
7,510 
4,700 

3,960 
3,150 
3,150 
3,300 
2,580 

2,200 
1,960 
1,730 
1,730 
1,730 

1,630 
2,580 
5,110 
6,020 
3,790 

3,860 
3,330 
3,300 
3,200 
1,960 

1,630 
3,630 
4,140 
8,300 
3,630 


8,790 
8,460 
3,580 
3,200 
1,730 

1,520 
1,620 
1,960 
8,460 
3,680 

1,960 

1,960 

13,100 

10,100 

6,550 

13,100 
19,800 
10,000 
7,000 
4,510 

8,150 
3,450 
1,840 
1  530 
1,430 

1,040 
916 
800 
806 
980 
805 


668 
586 

545 
585 

545 

480 
480 
480 
645 
426 

400 
852 
810 
310 
330 

480 

915 

2,060 

4,330 

8,960 

8,150 
1,960 
3,060 
3,710 
3,200 

3,710 
3,060 
1,730 
1,730 
6,020 


3,580 
1,840 
1,360 
2,450 
6,030 

7,000 
3,300 
1,840 
1,340 
1,180 

1,040 
3,000 
3,580 
1,630 
1,340 

8,000 
4,700 
4,700 
18,300 
7,000 

6,500 
30,800 
13,100 
35,900 
43,700 

18,300 
8,580 
4,700 
3,960 

13,100 
6,500 


4,330 
8,620 

iHSl 

2,200 
1,340 

1,200 

1,120 

960 

915 

980 

960 

1,040 

915 

806 

1,430 

1,180 

1,040 

805 

960 

2,860 

2,860 
1,960 
1,960 
1,430 
1,180 

1,200 
1,260 
1,630 
1,960 
8,460 
3,580 


2,330 
7,000 
4,330 
2,860 
1,960 

1,430 

1,120 

1,040 

860 

758 

626 
585 
585 

585 
512 

545 
585 

1,260 
1,340 
1,180 

805 

710 

1,340 

12,600 

13,100 

8,580 
0,040 
4,700 
8,800 
2,710 


3,300 
1,840 
1,430 
1,180 
960 

016 
806 

710 


636 
545 
546 
646 
513 

480 
453 
453 
453 
480 

453 
545 

585 

758 

3,860 

3,710 
3,060 
1,630 
1,300 
1,040 
915 


805 
805 
758 
758 
668 

668 

48,680 

16,700 

9,040 

4,700 

8,150 
2,710 

JS£ 
3,060 

1,960 

1,730 
1,430 
1,360 
1,180 
1,040 

960 
860 
806 
805 
805 

758 
710 
635 
686 

545 


613 
586 

1,180 
1,340 
1,480 

1,730 
7,000 
4,330 
3,800 
3,060 

1,630 
1,480 
1,180 
1,130 
1,180 

1,130 

1,040 

016 

960 

1,130 

1,040 
1,040 

758 
4734 

710 

710 

758 

1,040 

1,360 

8,150 

16,700 


•  Int«q;>dlated. 
NoTB.— See  "Aeoancy"  In  station  deaeription. 

Monthly  discharge  of  Cheat  River  near  Morgantown,  W.  Va.,for  191t, 
[Drainage  area,  1,380  square  miles.] 


Discharge  in  second-feet. 

Run-off 

drainage 

area). 

Month. 

ffilfiilfyt^tw- 

Mean. 

Per 
square 
mile. 

Aooa 
raqr. 

January r 

15,700 
83,000 
29,400 

8,020 
19,800 

6,020 

4,320 
13,100 

2,860 
16,700 
16,700 

710 

512 

1,340 

1,620 

805 

310 

1,040 

805 

512 

452 

545 

512 

6,020 
9,510 
3,480 
4,110 
1,510 
7,710 
1,710 
2,940 
1,010 
2  320 
2,020 

2.57 
4.36 
6.89 
2.52 
2.96 
1.09 
5.59 
1.24 
2.18 
.732 
1.68 
1.46 

2.96 
4.70 
7.94 
X81 
8.44 
1.23 
0.44 
1.43 
2.38 
.84 
1.87 
1.68 

C. 

FebruMT 

C. 

March..! 

A. 

April 

A. 

May...:::.  :!::r. !.!:::.!.! : 

A. 

June 

A. 

July 

A. 

August 

A. 

September 

A. 

October 

B. 

November 

A. 

December. . 

A. 

The  year. , . 

42,700 

810 

3,820 

2.77 

87.71 

NoTB.— flee  "Accuracy"  In  station  description. 
29809*»— wsp  323—14 3 


Digitized  by  VjOOQ IC 


34  8UBPACB  WATER  SUPPLY,  1912,  PABT  m. 

Rating  table  for  Cheat  River  €U  chain  gage  near  Morgantown,  W.  Va,,/or  191t,^ 


Y^^U 

Dl8- 

dhargOb 

Difler- 
eDoe. 

hJS^t 

Dto- 
charge. 

Diflei^ 

heiS!t 

Dis- 
charge. 

Dtftor- 
eaoe. 

hdS^t 

Di9- 

chargB. 

Differ- 

Fut, 

'''it 

8ec-feet. 

FeeL 

8ec.-feeL 

"^1^ 

FeeL 

Sec^eeL 

8ec,-feeL 

Feet, 

Sec^eA 
24,840 

Sec-feet. 

1.60 

25 

3.80 

2,450 

6.10 

12,610 

610 

8.40 

510 

L60 

140 

25 

3.90 

2,710 

290 

0.20 

13,120 

610 

8.60 

21,850 

510 

L70 

165 

25 

4.00 

3,000 

300 

6.30 

13,630 

510 

8.00 

25,860 

510 

1.80 

190 

80 

4.10 

8,300 

320 

0.40 

14,140 

610 

8.70 

25,870 

SIO 

1.90 

220 

35 

4.20 

03,620 

340 

6.50 

14,650 

610 

8.80 

26,880 

510 

2.00 

255 

35 

4.30 

3,960 

360 

6.60 

16,160 

610 

8.90 

26,890 

510 

2.10 

290 

40 

4.40 

4,320 

380 

6.70 

15,670 

610 

9.00 

27,400 

510 

2.20 

830 

45 

4.50 

4,700 

410 

6.80 

16,180 

610 

9.10 

27,910 

510 

2.30 

375 

50 

4.60 

6,110 

440 

6.90 

16,690 

610 

0.20 

28,420 

5IO 

2.40 

425 

55 

4.70 

5,550 

470 

7.00 

17,200 

510 

9.30 

28^930 

510 

2.50 

480 

65 

4.80 

0,020 

480 

7.10 

17,710 

610 

9.40 

29,440 

510 

2.00 

545 

80 

4.90 

0,500 

600 

7.20 

18,220 

610 

9.50 

29,950 

510 

2.70 

625 

85 

5.00 

7,000 

510 

7.30 

18,730 

610 

9.60 

80,460 

510 

2.80 

710 

95 

6.10 

7  510 

510 

7.40 

19,240 

610 

9.70 

80,970 

510 

2.90 

805 

110 

5.20 

8,020 

510 

7.50 

19,760 

610 

9.80 

81,480 

510 

8.00 

915 

180 

5.30 

8,530 

510 

7.60 

20,260 

510 

9.90 

81,990 

510 

S.10 

1,045 

140 

5.40 

9,040 

610 

7.70 

20,770 

510 

laoo 

82,600 

5,100 

8.20 

1,185 

155 

5.50 

9,550 

610 

7.80 

21,280 

610 

ILOO 

87,600 

6,100 

8.30 

1,340 

180 

5.00 

10  060 

610 

7.90 

21,790 

510 

12.00 

42  700 

6  100 

8.40 

1,520 

210 

5.70 

10,670 

610 

8.00 

22,300 

610 

13.00 

47,800 

6,100 

3.50 

1730 

225 

5.80 

11,080 

610 

&10 

22,810 

610 

14.00 

62,900 

6,100 

8.60 

1,955 

245 

5.90 

11,590 

610 

&20 

23,320 

510 

16.00 

68,000 

3w70 

2,200 

250 

6.00 

12,100 

610 

8.30 

23,830 

610 

a  Below  gage  height  4.2  feet  this  table  Is  the  same  as  the  1910-11  table.  This  table  applies  to  all  yean, 
1902-1912,  with  proper  change  of  gage  heists,  1902-1909  by  curve  of  relation  as  eiplained  In  WatcrSopply 
P84;>er  263,  pp.  61-62,  and  Water-Supply  Paper  283,  pp.  60^53.    See  " Aocoracy. ' ' 

Note.— The  above  table  is  not  applicable  for  periods  during  which  ice  existed  or  the  ehamiel  was  ob- 
structed. It  is  based  on  21  discharge  measurements  made  during  1902-1913  and  the  curve  Is  well  defined 
between  gage  heights  1.5  and  13. 0  feet.  Above  gage  height  5. 0  feet  the  rating  curve  is  a  tangwit,  th« 
difference  being  610  per  tenth. 

Use  this  table  to  tnree  significant  figures  only. 

SHAVERS   PORK  RIYER  AT  PARSONS;  W.  VA. 

Locatloxx.— At  steel  highway  bridge  600  feet  northweet  of  the  ndlzoad  station  at 
Parson,  W.  Va.,  one-third  mile  above  its  confluence  with  Dry  Fork. 

Beoords  available.— October  14, 1910,  to  December  31,  1912.  Established  October 
14,  1910,  as  a  Pittsburgh  Flood  Commission  station  and  was  maintained  by  them 
imtil  taken  over  by  the  United  States  Geological  Survey  July  1, 1912. 

Drainage  area. — ^210  square  miles.    (Pittsburgh  Flood  CommisEdon.) 

Gage.— Standard  chain  gage  attached  to  bridge.  Datum  unchanged.  The  elevation 
above  sea  level  of  the  zero  of  the  gage  is  1,631.70  feet. 

OhaxmeL — ^Rocky;  probably  permanent. 

Discharge  measurementB. — ^Made  from  downstream  side  of  bridge  or,  at  low 
stages,  by  wading. 

Floods.— High  waters  of  1888  and  1907  reached  a  height  of  approximately  12.6  feet 
referred  to  the  present  gage  datum. 

Point  of  zero  flow. — ^Levels  run  September  4,  1912,  indicate  that  there  would  be 
no  flow  past  the  gage  were  the  river  to  fall  to  a  stage  of  1.8  feet  =^0.2  foot. 

^i^ter  flow. — ^Affected  by  ice  during  severe  winters. 

Accuracy. — ^Most  of  the  dischaxge  measurements  at  this  station  were  made  by  the 
subsurface  method  and  the  coefficients  used  in  computing  them  vary  from  0.88 
to  0.95;  measurements  made  this  way  are  not  considered  by  the  Survey  engineers 
to  be  as  accurate  as  those  made  by  the  six-tenths  or  two-tenths  and  eight-tenths 
methods.  Estimates  of  daily  and  monthly  dischaige  are  withheld  from  publi- 
cation for  the  present  because  values  computed  from  data  now  available  appear 
to  be  excessive.  The  gage-height  record  is  not  thoroughly  reliable  as  noted  in 
the  footnote  to  the  table  of  daily  gage  height.  Anyone  using  these  data  should 
do  BO  with  caution  and  should  compare  any  estimates  of  dischaige  made  with 
those  for  other  gaging  stations  in  the  locality  and  with  records  of  predpitatiQiL. 
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Dueharge  measurementB  of  Shaven  Fork  River  at  Parsoris,  W.  Va.,  in  1910-1912. 


Date. 

ha^t. 

DJs- 

chvge. 

Date. 

Hydrograpbtf. 

b^t. 

Dto. 
obaige. 

1010. 
Oct.   14 

H.  P.  Pnkea 

Fett. 
2.89 

4.22 
3.40 

aee.-fL 
76 

958 
5312 

1912. 

July  20 
20 
22 

Aug.  22 
22 

Sept.    4 

Dec.  24 

H.  P.  Diakeo 

Fed, 
4.41 
4.37 
8.02 
3.32 
3.32 
3.05 
3.18 

8ec.'fl. 
*  1,110 

1,070 
*7,740 

&196 

1911. 
Oct.  13 

H.  P.  DnOna 

do 

do 

do 

do 

C.  T.  Bailey 

Dec  12 

do 

6196 
117 

H.  P.  Dnkea 

M44 

a  An  engineer  of  tbe  Plttsboigh  Flood  Commission. 

ft  Veloeity  determined  by  aabsuifaoe  method  and  ooefflclent  used  to  reduce  subsurface  to  mean  velocity. 

Daily  gage  height,  in  feet,  of  Shavers  Fork  River  at  Parsons,  W.  Va.,for  1910-191t. 


Day. 

Oct. 

Nov. 

Deo. 

Day. 

Oct. 

Nov. 

Dec. 

Day. 

Oct. 

Nov. 

Dec. 

1910. 
1 

X97 
2.97 
3.07 
2.97 
2.97 

3.07 
2.97 
2.97 
2.97 
2.97 

4.64 
8.54 
3.54 
3.74 
3.54 

8.24 
8.24 
8.14 
2.94 
3.04 

19 
11. 
12. 
13- 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

10. 

2.97 
2.97 
2.97 
2.77 
2.97 

2.97 

2.77 
2.87 
2.87 
2.87 

8.14 
3.14 
8.14 
2.94 
2.94 

2.94 
2.94 
2.94 
3.14 
3.04 

1910. 

21 

22 

23 

24 

25 

26 

27 

28 

20 

30 

31 

2.89 
2.89 
3.10 
S.20 
3.00 

8.00 
3.00 
3.00 
8.03 
8.01 
3.00 

2.T7 
2.87 
2.87 

IV, 

i.7? 
8.57 
8.67 
4.87 
3.97 

2.94 

2 

8.04 

3 

8.14 

4.. 

2.80 
2.89 

Z80 
2.89 
2.89 
2.80 
2.89 

8.74 

6 

3.74 

« 

8.54 

7 

8.34 

8 

3.24 

9 

3.84 

10 

5.94 

4.84 

Day. 

Jan. 

Feb. 

l&r. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1911. 
1 

8.90 
4.60 
5.90 
5.30 
4.70 

8.90 
8.70 
8.60 
8.50 
8.20 

8.20 
8.50 
7.20 
6.50 
5.60 

5.60 
4.50 
4.10 
3.90 
3.80 

8.60 
4.50 
4.50 
4.40 
4.60 

4.80 

5.78 
4.48 
4.18 
4.06 
3.88 

3.88 
8.78 
3.68 
8.88 
8.78 

8.68 
8.78 
8.48 
8.48 
8.88 

8.88 
8.48 
8.68 
8.48 
3.68 

8.58 
8.48 
3.20 
3.28 
3.06 

8.28 
8.28 
8.18 

8.06 
8.26 
8.26 
8.26 
8.26 

3.86 
4.56 
4.46 
2.96 
4.16 

4.06 
8.96 
4.46 
4.96 
5.26 

5.06 
8.96 
8.86 
4.06 
4.66 

4.46 
4.36 
4.06 
8.06 
8.86 

8.56 
3.46 
3.46 
8.66 
8.86- 
4.06 

8.94 
4.44 
4.54 

4.64 
6.24 

5.64 
5.64 
5.44 
5.24 
5.04 

4.84 
4.64 
4.84 
5.04 

•;>" 

4.74 
4.44 
4.44 

4.04 
4.64 

4.84 
5.04 
4.84 
4.24 
4.04 

4.14 
4.04 
8.84 
4.04 
8.64 

3.62 
3.62 
8.42 
8.52 
8.62 

3.52 
3.42 
8.52 
8.42 
8.32 

8.02 
8.12 
8.02 
8.12 
8.22 

Z92 
8.02 
2.92 
2.82 
2.82 

2.92 
2.82 
1.92 
2.62 
X62 

2.72 
4.22 
4.02 
8.82 
8.72 
8.72 

8.60 
8.60 
8.60 
8.40 
8.40 

8.60 
8.80 
4.00 
8.90 
8.80 

8.90 
8.80 
3.80 
4.00 
8.90 

3.80 
8.70 
4.40 
4.00 
4.00 

8.80 
3.80 
3.70 
3.80 
4.00 

3.80 
4.00 
3.80 
3.70 
8.40 

8.38 
8.08 
2.78 
2.78 
2.78 

2.78 
2.68 
2.78 
2.78 
2.68 

2.88 
3.38 
8.18 
8.08 
2.98 

2.98 
2.98 
2.78 
2.88 
2.68 

2.78 
178 
2.98 
2.88 
2.78 

2.78 
2.78 
2.68 
2.58 
2.68 
2.88 

2.76 
2.76 
2.96 
2.86 
2.76 

2.66 
1.86 
2.56 
Z66 
2.56 

2.46 
2.46 
2.86 
2.46 
2.56 

2.66 
2.66 
2.56 
2.56 
2.56 

2.66 
2.66 
2.86 
2.66 
2.86 

2.56 
2.46 
2.66 
2.86 
Z96 
6.86 

4.64 
3.74 
8.54 
3.44 
8.34 

8.34 
8.14 
8.24 
2.94 
2.74 

8.74 
4.34 
8.74 
8.74 
X84 

6.74 
5.44 
4.84 
3.74 
8.94 

4.04 
8.94 
8.84 
8.74 
8.74 

3.84 
3.94 
4.04 
8.94 
8.74 

5.72 
5.12 
4.72 
4.72 
4.62 

4.82 
4.72 
5.82 
4.72 
4.92 

5.02 
8.82 
4.22 
8.90 
4.10 

4.70 
4.00 
7.40 
5.00 
4.60 

4.20 
4.50 
4.60 
4.40 
4.00 

4.00 
8.50 
8.40 
8.30 
3.40 
8.30 

8.20 
8.40 
8.30 
3.20 
3.10 

4.20 
5.50 
4.20 
4.00 
3.90 

8.80 
3.60 
3.50 
8.40 
3.40 

3.50 
3.40 

3.90 

2 

8.90 

3 

8.80 

4 

3.70 

5 

8.80 

6 

8.60 

7 

8.40 

8 

8.50 

9.           

8.40 

10 

8.30 

11 

8.20 

12 

8.30 

13 

3.40 

14 

8.50 

15 

8.60 

16 

4.00 

17 

460 

18 

4.20 

19 

4.30 

20 

4.20 

21 

4.10 

22 

8.70 

23 

4.00 

24 

8.70 
8.60 

8.60 
8.60 
8.40 
8.30 
8.40 

4.20 

25 

4.60 

26 

5.00 

27 

5.70 

6.10 

28 

&60 
&30 
9.90 
5.90 

&00 

29 

4.90 

30 

4.60 

31 

5.00 

1 
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Daily  gage  heigJU,  in  feet,  ofShavere  Fork  River  at  Panona,  W.  Va, ,  for  IBKhlSlt—Con, 


Day. 

Jul 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

Not. 

Dec 

1912. 
1 

5.4 
6.0 
4.9 
4.6 
4.8 

4.0 
4.0 
8.6 

4.2 
4.1 
8.6 
8.2 
8.3 

3.0 
8.0 
3.1 
8.0 
8.1 

8.2 
8.3 
8.2 
8.1 
8.0 

3.1 
8.0 
8.2 
3.6 
3.7 

3.8 
8.9 
4.3 
4.4 

4.6 

6.1 
7.4 
6.6 
&6 

6.4 
6.4 
&2 
6.0 
4.8 

4.7 
6.0 
6.2 
5.3 
6.4 

&3 
5.8 
4.6 
4.8 
6.8 

7.3 

■'6.'i* 

6.7 
4.8 
4.7 

4.7 
4.6 
6.0 
6.2 
6.0 
6.0 

6.0 
6.1 
4.9 
4.6 
4.6 

4.6 
4.2 
4.1 
4.0 
4.2 

4.1 
8.6 
8.4 
8.6 
8.4 

3.8 
8.6 
8.5 
4.0 
4.0 

8.8 
8.7 
8.6 
8.4 
8.5 

3.6 
8.4 
8.6 
8.6 
8.6 

8.3 
8.1 
8.2 
3.2 
8.1 

8.4 
8.6 
8.4 
8.3 
4.0 

3.8 
7.0 
6.8 
6.0 
6.8 

6.1 
5.9 
5.0 
4.6 
4.0 

8.7 
8.7 
8.6 
8.6 
8.4 

3.2 
8.4 
8.1 
8.3 
8.1 
8.1 

8.0 
8.1 
8.0 
8.1 
8.0 

2.1 
3.1 
3.0 
2.1 
2.8 

2.8 
2.8 
2.6 
2.8 
2.8 

2.8 
2.9 
4.4 
4.6 
4.6 

8.1 
8.9 
4.0 
4.0 
8.0 

3.1 
8.9 
8.7 
3.9 
8.6 

8.4 
8.8 
8.8 
4.8 
4.4 

4.3 
4.2 
8.1 
3.6 
8.3 

8.3 
8.8 
3.6 
8.4 
4.2 

4.0 
4.0 
6.8 
6.0 
4.4 

4.0 
7.6 
6.6 
5.0 
8.0 

4.2 
4.4 

4.0 
8.9 
4.2 
4.1 

4.1 
8.2 
3.3 
3.3 
3.2 

8.1 
3.2 
8.2 
8.2 
8.1 

3.0 
3.0 
3.1 
8.0 
3.0 

3.1 
3.0 
2.9 
3.0 
3.1 

3.8 
8.3 
8.6 
8.4 
8.2 

3.4 

3.6 
3.4 
8.8 
8.3 
3.4 

3.4 
3.8 
3.2 
8.01 
8.02 

8.01 
2.81 
2.81 
2.72 
2.10 

2.01 
2.02 
Z08 
2.02 
2.82 

3.00 
8.02 
3.01 
2L90 
8.02 

8.00 
3.00 
3.22 
4.80 
5.00 

4.05 
4.05 
8.82 
8.56 
8.42 

3.30 
3.22 
3.25 
3.02 
3.10 

3.05 
3.00 
3.10 
2.95 
2.92 

2.85 
2L75 
3.00 
8.10 
2.85 

2.90 
2.80 
X92 
8.10 
2.96 

2.80 
2.95 
3.02 
8.45 
3.60 

8.65 
8.60 
2.95 
2.83 
8.80 
3.25 

3.23 
3.08 
3.00 
Z83 
XTO 

2.88 
3.03 
6l3 
6.0 
4.18 

'3.98 
3.73 
3.78 
3.93 
8.78 

8.73 
3.58 
3.C8 
3.63 
3.48 

3.38 
8.40 
8.33 
3.80 
8.88 

3.33 
3.18 
3.28 
8.13 
2.87 

2.K7 

2 

2L97 

3 

3.07 

4 

3.02 

5 

3.07 

6 

8.87 

7 

8.72 

8 

3.87 

9 

3.77 

10 

Z.T2 

U 

157 

12 

3.47 

13 

3.42 

14 

3.12 

16;:!;;.....:.;:. 

3.02 

16 

3.17 

17 

3.07 

18 

3.17 

19 

3.12 

30.                  * 

6.2 
6.8 

6.1 

6.0 
4.9 

4.8 
4.6 
46 
4.8 
6.1 
4.8 

3.07 

21 

3.02 

22 

2L97 

23 

2.77 

24 

X87 

25 

28 

27 

8.27 

28 

3.17 

29 

3.07 

30 

6.15 

31 

&25 

Note.— Gace  heights  Oct.  14, 1910,  to  Dec.  31, 1911.  obtained  from  pablished  report  of  the  Flttsborsh 
Flood  CommiBaion.  Gage  heights  for  May  23,  Aug.  7, 1911 ;  June  6. 9, 21,  and  Sept  10-14, 1912.  appear  to  be 
1^  foot  too  low  as  result  of  erron  in  observations.  Gage  heights  Mar.  9, 17. 18,  Sept.  15,  Oct.  12, 1911 :  June 
35, 26,  and  July  8, 1912,  may  also  be  1  foot  too  low.  Gage  heights  at  other  times,  such  as  Nov.  39, 1910,  and 
Nov.  7, 1911,  may  be  1.0  foot  too  high.  Twoerrorsofaiooteachduringthefourtnquarterof  1913were(ound 
by  conespondenoe  with  the  observer.    It  appears,  therefore,  that  this  gage-height  record  is  not  thoroughly 

Relation  of  gage  height  to  discharge  probably  affected  by  ice  about  Dec.  8-23, 1910;  Jan.  7-19,  Feb.  5-30, 
and  Dec.  25-^1, 1913.  During  1913  the  observer  reported  river  froien  over  Jan.  9-19  and  Dec.  36-36,  "ice 
going  out"  Dec.  30,  and  "ice  backing  up"  Dec.  81. 

YOUGHIOGHENY  BIYEB  AT  OONFLUENOE,   PA. 

IiOcation.~At  highway  bridge  about  half  a  mile  from  the  railroad  station  at  Caofla- 
ence,  Pa.,  and  about  half  a  mile  above  the  mouth  of  CaaBelman  River. 

Kecords  available.— September  15,  1904,  to  December  31,  1912. 

Drainage  area. — 435  square  miles. 

Oage. — Chain  gage  attached  to  bridge;  datum  imchanged  since  established. 

Chaxmel.— Probably  permanent. 

Discharge  xneaBurexnents. — Made  from  upstream  side  of  bridge. 

Winter  flow.— Relation  of  gage  height  to  dischaige  is  occasionally  affected  by  ice. 

Accuracy.— Discharge  measurements  made  during  1911  and  1912  indicate  marked 
effect  from  backwater  at  this  station,  and  estimates  of  dischaige  are  withheld  until 
this  effect  can  be  more  fully  investigated.  For  a  statement  of  general  conditions 
at  this  station  see  Water  Supply  Papers  263  and  283. 

Cooperation. — This  station  is  now  maintained  by  the  Water  Supply  Commission 
of  Pennsylvania,  which  supplied  all  records  for  1912. 
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The  foUowiBg  dischaige  measurement  was  made  by  R.  A.  Boehringer,  an  engineer 
of  the  Water  Supply  Commiaaion  of  Pennsylvania: 

December  4, 1912:  Gage  height,  2.50  feet;  dischaige,  414  second-feet. 

Daily  gage  height  ^  in  feet  j  of  Youghiogheny  River  at  Conjltience,  Pa.,  for  J91t. 


Day. 


1 
2. 
3. 
4 

5. 

0. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

10. 
17. 
18. 
10. 
20. 

21. 
22. 
23. 
24. 
25. 

20. 
27. 
2S. 
20. 
30. 
31. 


Jan. 


5.80 
4.80 
4.06 
3.70 
3.40 

3.15 
3.00 
2.95 
2.05 
3.06 

3.70 
3.45 
3.15 
3.15 
3.20 

3.15 
«3.70 
3.85 
7.25 
7.00 

6.25 
5.75 
5.15 
5.15 
5.15 

4.56 
4.20 
3.85 
4.05 
4.20 
4.35 


Feb. 


4.30 
4.20 
4.20 
4.15 
4.10 

4.05 
4.00 
3.70 
3.50 
3.40 

3.30 
3.25 
3.20 
3.20 
3.» 

3.15 
3.10 
3.20 
3.35 
4.05 

5.86 
5.80 
5.60 
5.40 
5.20 

12.85 
9.60 
6.00 
4.60 


Mar. 


4.00 
3.70 
3.50 
8.25 
3.10 

8.00 
3.00 
3.» 
3.00 
3.40 

3.30 
3.35 
3.20 
3.10 
Ml.  33 

0.55 
6.10 
5.50 
5.30 
7.15 

15.30 
10.25 
6.50 
7.60 
6.60 

5.50 
5.20 
4.00 
5.86 
5.10 
4.80 


Apr. 


4.50 
4.30 
4.20 
4.10 
3.85 

3.86 
3.70 
3.00 
3.50 
3.30 

3.30 
3.20 
3.10 
3.00 
2.90 

2.05 
2.90 
3.70 
3.90 
3.50 

3.40 
3.20 
3.10 
3.00 
2.00 

2.00 
3.10 
4.30 
4.00 
4.40 


May. 


4.05 
3.00 
3.70 
3.65 
3.45 

3.35 
3.30 
3.10 
3.10 
3.06 

2.05 
2.05 
2.85 
2.85 
2.80 

8.25 
6.10 
4.05 
4.80 
4.45 

4.20 
4.05 
3.86 
3.60 
3.35 

3.10 
3.00 
2.75 
2.70 
2.60 
2.45 


June. 


2.30 
2.20 
2.10 
2.00 
2.06 

1.05 
1.05 
1.05 
1.00 
1.05 

1.85 
1.85 
1.80 
1.80 
1.05 

4.05 
3.05 
3.06 
2.65 
2.50 

2.35 
2.25 
2.30 
2.60 
2.56 

2.75 
2.65 
2.60 
2.65 
4.70 


July. 


4.16 
3.85 
8.70 
3.65 
3.00 

3.50 
3.05 
2.80 
2.65 
2.65 

3.00 
4.20 
3.20 
2.80 
2.60 

3.46 
3.76 
3.56 
8.35 
3.15 

4.40 
6.36 
4.15 
14.05 
ia66 

6.20 
4.85 
4.06 
3.75 
4.80 
3.70 


Aug. 


3.30 
3.04 
2.84 
2.60 
2.50 

2.40 
2.44 
2.30 
2.20 
2.44 

2.34 
2.24 
2.10 
2.24 
2.44 

2.30 
2.34 
2.34 
2.34 
3.24 

2.60 
2.60 
2.64 
2.60 
2.54 

2.40 
2.44 
2.44 
2.80 
3.00 
2.04 


Sept. 


2.08 
4.83 
5.43 
4.73 
4.33 

4.03 
3.83 
3.53 
3.33 
3.13 

2.83 
2.63 
2.48 
2.33 
2.23 

2.23 
2.23 
2.23 
2.18 
2.18 

2.18 
2.23 
3.68 
6.03 
5.03 

4.33 
5.23 
4.43 
3.83 
3.43 


Oct. 


3.12 
2.02 
2.77 
2.62 
2.52 

2.42 
2.32 
2.22 
2.12 
2.12 

2.12 
2.12 
2.12 
2.07 
2.07 

2.07 
2.03 
2.02 
2.03 
1.07 

1.07 
1.07 
2.32 
2,72 
2.72 

2.82 
2.67 
2.52 
2.37 
2.27 
2.17 


Nov. 


2.16 
2.16 
2.11 
2.11 
2.06 

2.06 
3.61 
5.16 
4.01 
3.31 

3.06 
2.06 
2.86 
2.06 
2.81 

2.71 
2.61 
2.56 
2.46 
2.41 

2.36 
2.31 
2.26 
2.21 
2.16 

2.11 
2.11 
2.06 
2.01 
2.01 


Dec. 


2.01 
2.06 
2.56 
2.46 
2.41 

3.80 
3.90 
3.40 
3.15 
2.05 

2.70 
2.60 
2.35 
a2.35 
2.40 

2.40 
2.40 
2.50 
2.80 
3.00 

2.90 
2.80 
2.85 
2.60 
2.26 

2.00 
2.10 
2.40 
2.66 
4.50 
5.70 


•  Ice  formed  along  banks. 

h  ICazimum  11.75  feet  during  night  of  liar.  15. 

« Ice  gocge  at  Casselnuin  River,  causing  backwater. 

CASSELMAN  EIVEE   AT  CONFLUENCE,   PA. 

Location. — ^At  highway  bridge  about  500  yards  from  the  railroad  station  and  a  few 
hundred  yards  above  the  junction  of  Casselman  and  Youghiogheny  riveiB. 

Becoxds  available.— September  15,  1904,  to  December  31,  1912. 

Drainag^e  area. — 450  square  miles. 

Oage. — Chain  gage  attached  to  bridge;  datum  unchanged. 

ChanneL — Ph)bably  permanent. 

Discharge  measurements. — Msude  from  upstream  side  of  bridge. 

Winter  flow. — Relation  of  gage  height  to  dischaige  is  affected  by  ice  at  times. 

Accuracy. — ^Estimates  of  discharge  are  withheld  for  the  present.  For  a  discussion 
of  the  general  conditions  at  this  station  see  Water  Supply  Papers  263  and  283. 

Ck>operation. — Station  maintained  by  the  Water  Supply  Commission  of  Pennsyl- 
vania, which  furnished  all  records  for  1912. 

The  following  discharge  measurement  was  made  by  E.  A.  Boehringer,  an  engineer 
of  the  Water  Supply  Commission  of  Pennsylvania: 
December  4, 1912:  Gage  height,  2.48  feet;  discharge,  429  second-feet. 
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38  SUBFAOB  WATEB  StJPPLY,  1912,  PABT  m. 

Daily  gage  height,  infut,  of  Caudmen  River  at  Confluenee,  Pa,,  for  191t. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oot. 

Nov. 

Dee. 

1 

4.89 
4.04 
3.64 
3.34 
3.04 

2.84 
2.64 
2.54 
2.49 
2.44 

2.54 
2.54 
2.59 
2.59 
2.74 

2.94 
3.74 
3.94 
58.89 
8.94 

7.94 
7.64 
«6.74 
4.74 

4.74 

4.74 
«.14 
6.64 
7.34 
6.74 
6.34 

6.20 
6.00 
5.60 
5.30 
5.10 

4.90 
4.80 
5.00 
6.40 
6.20 

5.10 
6.00 
4.90 
4.90 
4.90 

4.80 
4.80 
4.90 
6.30 
6.86 

7.10 
7.00 
6.80 
6.70 
6.70 

13.10 
9.90 
4.86 
3.60 

3.20 
2.90 
2.75 
2.66 
2.60 

2.56 
2.50 
2.60 
3.20 
2.86 

2.60 
2.60 
2.65 
2.50 
10.50 

8.75 
5.10 
4.90 
4.75 
7.00 

17.00 
9.60 
6.65 
7.00 
6.60 

4.90 
4.70 
4.60 
5.«0 
5.05 
4.05 

3.86 
3.70 
3.65 
3.45 
3.30 

3.20 
8.10 
3.00 
2.90 
2.86 

2.80 
2.75 
2.70 
2.65 
2.66 

2.60 
2.60 
3.70 
3.30 
8.00 

2.76 
2.76 
2.76 
2.70 
2.70 

2.65 
2.70 
3.60 
3.30 
4.60 

4.00 
3.86 
3.70 
3.60 
3.60 

8.40 
8.30 
8.10 
3.00 
2.96 

2.90 
2.85 
2.86 
2.80 
2.80 

7.80 
6.00 
4.10 
3.90 
3.75 

8.60 
3.50 
8.40 
3.20 
3.10 

2.95 
2.80 
2.60 
2.60 
2.60 
2.40 

2.30 
2.20 
2.10 
2.00 
2.00 

1.95 
1.95 
1.95 
1.90 
1.90 

1.85 
1.85 
1.80 
1.80 
2.20 

6.20 
3.20 
2.80 
2.70 
2.60 

2.50 
2.45 
2.40 
2.45 
2.40 

2.60 
2.35 
2.25 
2.40 
4.20 

3.25 
2.90 
2.80 
2.70 
2.70 

8.05 
2.76 
2.66 
2.40 
2.35 

2.60 
2.40 
2.30 
2.20 
2.10 

4.00 
3.20 
3.00 
2.80 
2.70 

4.40 
6.00 
8.80 
12.75 
9.15 

4.85 

8.70 
8.20 
8.10 
8.10 
2.76 

2.60 
2.60 
2.40 
2.36 
2.80 

2.26 
2.25 
2.20 
2.10 
2.80 

2.20 
2.15 
2.10 
2.20 
2.56 

2.46 
2.40 
2.60 
2.60 
4.60 

3.66 
8.65 
8.46 
8.36 
8.80 

8.26 
8.20 
8.16 
8.46 
8.30 
3.10 

3.00 
4.60 
7.20 
4.70 
4.10 

8.90 
8.80 
8.66 
8.40 
8.25 

2.95 
2.75 
2.65 
2.55 
2.50 

2.45 
2.46 
2.45 
2.40 
2.40 

2.85 
2.40 
3.50 
6.86 
4.70 

4.80 
5.30 
4.80 
4.40 
4.10 

3.80 
8.60 
8.10 
2.90 
2.70 

2.60 
2.60 
2.40 
2.30 
2.30 

2.80 
2.25 
2.25 
2.20 
2.20 

2.16 
2.15 
2.10 
2.10 
2.06 

2.05 
2.05 
8.20 
2.75 
2.70 

2.60 
2.56 
2.46 
2.35 
2.25 
2.20 

2.30 
2.20 
2.15 
2.15 
2L15 

2.10 
4.10 
4.36 
8.40 
8.20 

3.00 
2.80 
2.70 
2.90 
X75 

2.65 
2.60 
2.65 
2.60 
2.45 

2.40 
2.36 
2.25 
2.25 
2.20 

2.20 
2.15 
2.15 
2.10 
2.10 

2.10 

2 

2.20 

3 

2.00 

4 

2.40 

5 

2.40 

A 

3.2S 

?::::::::::::::: 

3.10 

8 

2.80 

9 

2.56 

10 

2.40 

11 

2.30 

12 

2.20 

13 

2.15 

14 

«2.25 

15 

2.40 

16 

2.40 

17 

2.35 

18 

2.35 

19 

2.05 

20 

2.60 

21 

2.40 

22 

2.25 

23 

2.15 

24 

2.10 

25 

2.10 

26 

2.20 

27 

2.30 

28 

2.30 

29 

2.35 

30 

8.35 

31 

4.70 

a  Ice  along  shores. 

5  Ice  went  out  about  11  a.  m.  and  gorged  below  the  confluence,  oaosing  backwater. 

«  Channel  open  through  gorge. 

d  Channel  frozen  and  starting  to  gorge. 

LAUREL  HILL  GREEK  AT  CONFLUENCE,  PA. 

Location. — At  highway  bridge  about  one-fourth  mile  from  the  railroad  station  and 
only  a  few  himdred  yards  above  the  junction  of  the  creek  with  Youghiogheny 
River. 

Keoords  available.—September  15,  1904,  to  December  31,  1912. 

Drainage  area. — 126  square  miles. 

Oage. — Chain  gage  attached  to  bridge;  datum  unchanged. 

Channel. — Shifts  as  result  of  refuse  dumped  into  the  creek  from  a  tannery  a  abort 
distance  above  the  bridge. 

Discharge  measurements. — ^Iiiade  from  the  downstream  side  of  the  bridge. 

Winter  flow. — Ice  may  affect  the  relation  of  gage  height  to  discharge  during  abort 
periods. 

Accuracy. — Relation  of  gage  height  to  discharge  is  affected  by  backwater  from  the 
Youghiogheny  and  by  shift  of  channel  at  bridge.  As  a  result  the  records  of 
flow  at  this  station  are  not  so  good  as  at  the  other  two  stations  at  Confluence. 
Estimates  of  discharge  are  withheld  for  the  present.  For  a  discuasiaii  of  general 
conditions  at  this  station,  see  Water  Supply  Papers  263  and  283. 

Cooperation. — ^This  station  is  now  maintained  by  the  Water  Supply  Commission 
of  Pennsylvania,  which  fumished  the  records  for  1912. 

The  following  dischaige  measurement  was  made  by  R.  A.  Boehringer,  an  engineer 
of  the  Water  Supply  Commission  of  Pennsylvania: 
December  4, 1912:  Gage  height,  2.17  feet;  discharge,  147  second-feet. 
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DaOy  gage  height,  in  feet,  ofLawel  HOI  Creek  at  Canjluenee,  Pa.,  for  191t, 


Day. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
0. 
10. 

11, 
12. 
13. 
14. 
16. 

18. 
17. 
18. 
10. 
20. 

21. 
22. 
23. 
24. 
25. 

28. 
27. 
28. 
29. 
30. 
31. 


Jan. 


3.80 
3.30 
3.06 
2.90 
2.70 

2.80 
2.50 
2.50 
2.45 
2.40 

2.20 
2.20 
2.20 
2.10 
2.10 

2.10 
2.20 
2.85 
»4.80 
6.00 

4.00 
3.45 
8.20 
3.20 
3.15 

3.15 
3.10 
3.10 
3.00 
3.00 
3.00 


Feb. 


2.00 
2.80 
2.80 
2.76 
2.70 

2.86 
2.86 
2.86 
2.80 
2.80 

2.80 
2.66 
X56 

2.66 
2.55 

2.56 
2.55 
2.86 
2.80 
3.86 

3.86 
3.60 
3.30 
8.15 
3.10 

9.25 
9.56 
4.00 
3.50 


Mar. 


3.10 
2.80 
2,70 
2.56 
2.46 

2.45 
2.40 
2.50 
8.10 
2.86 

2.60 
Z80 
2.50 
2.50 
8.00 

7.05 
4.10 
4.00 
3.80 
6.16 

14.40 
7.20 
4.15 
6.00 
4.20 

3.80 
3.50 
3.40 
4.05 
3.56 
3.40 


Apr. 


3.16 
3.16 
3.05 
3.00 
2.00 

2.86 
2.86 
2.75 
2.80 
Z70 

2.70 
2.70 
2.86 
2.86 
2.80 

2.65 
2.80 
3.36 
8.10 
2.85 

2.70 
2.75 
2.70 
2.70 
2.85 

2.80 
2.70 
3.45 
3.20 
3.06 


May. 


8.66 
3.40 
3.30 
3.20 
3.20 

3.06 
2.96 
2.00 
2.85 
2.85 

2.75 
2.70 
2.70 
2.86 
2.70 

8.76 
4.85 
8.56 
3.40 
3.30 

8.15 
3.05 
3.00 
2.00 
2.86 

2.86 
2.46 
136 
2.26 
2.20 
2.20 


June. 


2.09 
2.04 
1.04 
1.80 
1.80 

1.84 
1.84 
1.84 
1.70 
1.70 

1.74 
1.74 
1.74 
1.74 
1.04 

4.04 
8.04 
2.84 
2.64 
2.44 

2.80 
2.44 
2.34 
2.10 
2.14 

2.20 
2.24 
2.10 
2.20 
3.10 


July. 


2.83 
2.48 
2.43 
2.33 
2.83 

2.48 
2.33 
2.23 
2.18 
2.13 

2.33 
2.13 
2.03 
1.08 
1.03* 

3.28 
2.03 
2.73 
2.53 
2.53 

3.83 
4.83 
3.13 
0.03 
8.18 

3.58 
3.13 
2.03 
2.83 
2.83 
2.53 


Aug. 


2.41 
2.31 
2.21 
2.11 
2.01 

1.08 
1.08 
1.01 
1.01 
1.01 

1.01 
1.88 
1.88 
2.11 
2.51 

2.31 
2.11 
2.31 
2.51 
8.88 

8.58 
3.41 
3.31 
3.21 
3.11 

3.01 
2.01 
2.01 
3.21 
2.01 
2.81 


Sept 


2.80 
4.40 
8.85 
4.40 
4.00 

3.7D 
3.80 
3.40 
3.20 
3.05 

2.70 
2.80 
2.50 
2.40 
2.30 

2.30 
2.30 
2.25 
2.25 
2.25 

2.25 
2.40 
6.15 
6.80 
4.25 

4.00 
4.00 
8.80 
3.30 
3.00 


Oct. 


2.88 
2.88 
2.53 
2.43 
2.38 

2.28 
2.23 
2.13 
2.03 
2.03 

2.03 
2.03 
2.03 
1.08 
1.08 

1.06 
1.03 
1.03 
1.88 
1.88 

1.83 
1.83 
3.23 
2.03 
2.88 

2.83 
2.73 
2.83 
2.53 
2.43 
2.33 


Nov. 


2.27 
2.27 
2.22 
2.17 
2.12 

2.12 
3.27 
3.47 
2.83 
2.72 

2.82 
2.52 
2.42 
2.57 
2.42 

2.32 
2.27 
2.22 
2.22 

2.17 

2.12 
2.12 
2.07 
2.07 
2.02 

2.02 
1.07 
1.02 
1.02 
1.02 


Deo. 


1.87 
1.07 
2.32 
2.02 
2.20 

3.00 
2.80 
2.56 
2.40 
2.30 

2.16 
2.06 
1.06 
•2.16 
2.80 

2.20 
2.10 
2.10 
2.80 
2.40 

2.26 
2.16 
2.06 
2.06 
2.00 

2.00 
2.00 
2.06 
2.20 
4.26 
3.66 


•  loe  along  shores.  ft  Backwater  from  ice  gorge  on  Cassetanan  River. 

inrSKINGUM  BIVEB  BASIN. 

iniSKINOUM  BIYEB  AT  ZANESVILLE,   OHIO. 

Location. — At  lower  pool  ait  Lock  No.  10,  Zanesville,  Ohio,  and  4,000  feet  below 

the  mouth  of  Licking  River. 
Beeoxdi  available.— June  4,  1887,  to  December  31,  1912.    The  United  Statee 

GeolQgpbcal  Survey  began  making  measurements  at  this  station  in  March,  1905. 
Drainage  area.— 5,820  square  miles. 
Gage. — Staff  gage  in  lower  pool  at  Lock  No.  10;  datum  probably  imchonged  since 

established. 
Channel.— The  crest  of  the  dam  at  Lock  No.  9,  9  miles  below  Lock  No.  10,  acts  as  a 

point  of  control  for  the  gage.    As  the  dams  on  the  Muskingum  are  fixed  dams, 

the  relation  between  gage  height  and  discharge  would  be  permanent,  and  once 

determined  would  apply  indefinitely  if  conditions   at   the  dams  remained 

unchanged .    See  notes  under '  'Accuracy. ' ' 
Discharge  measiirenienta. — ^Made  from  upstream  side  of  Sixth  Street  Bridge, 

1,000  feet  above  Lock  No.  10. 
Flooda. — ^The  maximum  flood  gage  height,  according  to  the  United  States  Weather 

Bureau,  was  36.8  feet  March  24, 1898. 
Point  of  aero  flow.— The  crest  of  dam  No.  9  acts  as  a  point  of  control  except  as  the 

water  may  be  drawn  off  by  openings  in  the  lock  or  leakage  through  the  dam. 

The  elevation  of  the  crest  is  7.0  feet,  referred  to  gage  datum. 
Winter  flow. — ^The  relation  of  gage  height  to  discharge  is  sometimes  affected  during 

the  winter  months  by  ice  cover  and  occasionally  by  ice  jams. 
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SUBFACE  WATER  SUPPLY,  1912,  PART  m. 


Artilleial  oontroL—The  opention  of  two  power  plants  at  Dam  No.  9  modifies  the 
flow  past  the  lower  gage  at  Dam  No.  10  to  an  unknown  extent 

Aoooxaey.— Investigations  and  studies  made  during  1912  show  that  the  records  at 
this  station  are  practically  worthless  as  a  means  of  making  accurate  deteiminatioiis 
of  dischaige,  because  of  leakage  through  Dam  No.  9  prior  to  1907  and  the  operation 
of  the  two  power  plants  at  Dam  No.  9.  All  estimates  of  dischaige  previously 
published  for  this  station  should  therefore  be  used  with  great  caution,  as  they  are 
in  error  an  unknown  amoimt;  the  lower  the  flow  the  greater  the  possible  error. 

Ck>operation.— Gage  readings  are  furnished  by  the  United  States  Engineer  Corps. 

Diicharge  meanaremenU  of  Mtuhingum  River  at  ZanesviUe,  Ohio,  in  19 IS. 


Date. 

heiS^t 

Dis- 

Date. 

Hydrograpfaer. 

he^t. 

Dia- 
oharse. 

Apr.    . 
May    3 

P.  8.  Monk 

FeeL 
20.04 
16.48 
lfi.9 

80,000 
19.900 
22,300 

^^ 

C.  T.  Bailey.... 

12.0 
&82 

u/oo6 

»,570 

do 

C.T.Bailey 

do ! 

Daily  gage  height,  in  feet,  of  MuBkingum  River  at  ZaneevUle,  Ohio,  for  19  It. 


i>»y. 

Jan. 

Feb. 

Har. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

15.8 
15.3 
14.0 
12.4 
11.0 

lao 

9.9 
9.7 
9.6 
9.6 

9.5 
9.5 
9.4 
9.4 
9.4 

9.4 
9.3 
9.9 
15.4 
17.6 

17.7 
17.7 
16.7 
15.7 
14.2 

13.8 
13.2 
12.1 
11.6 
14.0 
13.8 

13.8 
13.2 
12.5 
12.1 
11.4 

ia9 

10.6 

ia4 
ia2 
lao 

9.9 
9.8 
9.4 
9.2 
9.2 

9.6 

lao 

10.5 
11.8 
18.8 

1&6 
16.7 
15.8 
15.2 
16.1 

18.8 
22.4 
20.4 
18.1 

15.0 
12.5 
11.4 

ia8 
ia2 

9.8 
9.5 
9.8 
11.0 

ia8 

10.6 

ia2 
ia9 

11.2 
16.4 

19.3 
17.8 
17.2 
16.2 
15.4 

16.6 
18.4 
16.8 
17.7 
19.2 

18.0 
17.8 
18.3 

2ao 

22.2 
22.6 

21.6 
21.1 
22.8 
21.6 
2a6 

18.6 
15.8 
15.4 
14.6 
13.8 

12.6 
11.8 
11.2 
11.2 
12.2 

13.9 
14.5 
14.1 
14.2 
13.8 

12.4 
1L4 
10.8 

ia4 
lai 

9.9 

ia5 
ia2 

1L8 
16.2 

16.6 
15.9 
14.4 
12.6 
11.2 

10.8 

ia4 
ia2 

10.0 
9.8 

9.5 
9.7 

lao 
lao 

9.8 

ia2 

11.6 
1L2 

ia6 
lao 

9.6 
9.2 
9.0 
&9 
8.8 

8.7 
8.6 
&5 
8w8 
9.6 
9.6 

9.3 
9.0 
8.8 
8.7 
8.7 

8.6 
8.4 
&4 
8.3 
8.3 

8.2 
8.2 
8.2 
8.2 
8.2 

8.6 
15.2 
14.6 
13.6 
11.4 

las 

9.7 
9.4 
9.1 
8.9 

&8 
&7 
8.6 
&6 
8.6 

8.4 
8.7 
8.6 
8.7 
8.6 

8.6 
&4 
8.4 
8.2 
&4 

8.6 
8.6 
8.6 
8.5 
8.6 

8.6 
9.1 
8.7 
8.4 
8.8 

9.2 

ia2 

1Z4 
11.8 
11.0 

ILl 
11.0 

ia2 

9.4 
9.4 

lao 

9.6 
9.0 
8.8 
&6 
8.6 

8.4 
8.3 
8.3 
8.6 
9.8 

9.8 
9.9 
9.8 
9.5 
9.1 

8.8 
8.6 
8.6 
8.4 
&6 

&6 
9.0 
8.8 
8.6 
8.7 

&6 
8.6 
9.0 
9.0 
8w8 
9.5 

9.7 
9.0 
9.4 

ia8 

1L2 

ia4 
lao 
ia2 

9.8 
9.6 

9.2 
8.8 
8.6 
8.6 
8.6 

8.8 
8.8 
8.9 
8.9 
9.1 

8.8 
8.5 
8.6 
9.3 
10.1 

9.8 
9.2 
9.0 
8.6 
8w6 

&4 
8.4 
&2 
8.2 
8.1 

&1 
&1 
&0 
8.0 
&0 

8.0 
8.1 
&1 
8.0 
8.0 

7.9 
7.9 
7.9 
&0 
8.1 

8.4 
&4 
&8 
9.8 
1L6 

ia4 

9.4 
9.0 
8.6 
8.6 
8.6 

8.4 
8.4 
8.8 
&3 
8.3 

&2 
&2 
8.7 
&8 
9.0 

8.8 
8.6 
8.4 
8.4 
8.3 

8.3 
8.2 
8.2 
8.2 
&2 

8w2 
8.2 
&3 
8.1 
8.0 

8.0 
&0 
&0 
&0 
8.0 

&0 

2 

8.0 

8 

8.0 

4 

8.1 

6 

8.2 

0 

&7 

7 

9.0 

1:::::::^:;::::: 

ia6 

9.8 

10 

9.0 

11 

8.6 

12 

8.4 

13 

8.2 

14 

8.3 

16 

&4 

16 

8.2 

17 

8.2 

18 

8.1 

10 

8.1 

20 

8.1 

21 

&3 

22 

8.2 

23 

8.1 

24 

8.1 

25 

8.1 

26 

8.0 

27 

8.0 

28 

8.0 

39 

7.9 

30 

8.4 

31 

9l6 

NOTi.— Daily  gage  heists  are  means  of  two  reading  per  day  fumisbed  by  United  Btatee  Engineer 
CkNrps  and  tberefore  differ  from  those  published  by  the  United  States  Weather  Bureau,  which  represent 
one  reading  eaoh  day.  Relation  of  gage  hei^t  to  diMdiarge  probably  affected  by  tee  during  a  part  of 
January  and  February. 
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XOHIOAK  BIVBB  BASIK. 


MOHIOAN   BITEB   AT   POMEBENE,    OHIO. 

Xfooation.— At  highway  bridge  at  Pomerene,  Ohio,  4  miles  from  Walhonding,  Ohio, 

and  5  miles  below  the  mouth  of  Owl  Creek. 
Kecoxds  available.— December  1, 1910,  to  December  31,  1912. 
I>raixiag:e  area.— Not  measured. 

Oa^e.— Standard  chain  gage  attached  to  bridge;  datum  unchanged  since  established. 
Cliaxinel. — Coarse  gravel;  apparently  permanent. 
I>iflcharge  oieasar«ments.~^Made  from  upstream  side  of  bridge. 
Winter  flow.— The  relation  of  gage  height  to  discharge  is  sometimes  affected  by  ice 

cover  and  ice  gorges  during  the  winter  months. 
BivendoDS.— A  feeder  for  the  Ohio  Canal  formerly  took  water  from  the  river  at 

Gavallo,  some  distance  above  Pomerene,  but  this  feeder  has  not  been  in  use  for 

some  time. 
Accuracy. — Sufficient  data  have  not  been  obtained  to  permit  estimates  of  dischaige 

to  be  made. 

The  following  discharge  measurement  was  made  by  C.  T.  Bailey: 
May  6,  1912:  Gage  height,  4.40  feet;  discharge,  1,470  second-feet.    This  dischaige 
measurement  indicates  a  change  in  the  relation  of  gage  height  to  dischaige. 

Daily  gage  height^  in  feet,  of  Mohican  River  at  Pomerene,  Ohio,  for  192t. 
[F.  L.  Rodehaver.  observw.] 


Day. 

Jan. 

Feb. 

Mar: 

Apr. 

May. 

June. 

July. 

Au«. 

Sept. 

Oct. 

Nov. 

Deo. 

1 

7.1 
6.2 
6.8 
6.3 
5.2 

6.2 
a5.4 
«6.5 

5.2 
«4.8 

a  4.6 
<»4.4 
a  4.3 

6.0 
4.6 
4.4 
4.0 



3.86 



6.9 
6.6 
6.1 
4.8 
4.5 

8.0 
8.8 
4.0 
6.1 
6.1 

4.4 
4.4 

6.1 
6.0 
10.9 

8.8 
6.8 
6.1 
6.0 
6.7 

7.8 
7.1 
6.6 
7.8 
6.8 

6.8 
5.3 
6.6 
11.1 
12.4 
9.2 

8.6 
10.0 
9.0 
8.4 
7.4 

6.3 
7.0 
6.4 
6.9 
6.6 

6.4 

5.3 
5.2 

6.8 
6.9 

7.0 
6.9 
7.4 
6.5 
6.5 

4.9 
4.6 
4.6 
4.4 
4.3 

3.9 
4.3 
4.2 
4.2 
7.4 

6.6 
6.4 
4.9 
4.8 
4.6 

4.4 
4.3 
4.2 
4.  OR 
3.9 

3.86 

4.05 

4.4 

4.45 

4.05 

4.2 
5.3 
5.1 
4.8 
4.7 

4.6 
4.4 
4.36 
4.0 
3.6 

8.5 

8.49 

8.47 

4.25 

4.8 

4.7 

4.6 
4.6 
4.0 
8.55 
8.65 

3.55 

3.5 

8.43 

8.22 

8.18 

8.13 
3.12 
8.10 
8.12 
8.20 

5.6 
10.2 
7.4 
6.1 
6.2 

4.9 

4.8 
4.7 
4.36 
3.9 

3.65 
8.6 
8.55 
8.55 
3.5 

8.66 
8.6 
4.05 
8.85 
8.85 

8.8 
8.75 
3.34 
8.43 
3.43 

8.76 

8.05 

4.6 

4.5 

4.45 

6.4 
4.9 
5.4 
6.0 
4.3 

4.8 
4.8 
4.9 
4.5 
6.4 

6.5 
5.3 
4.8 
4.8 
4.6 
5.3 

4.5 
3.8 
8.65 
8.4 
3.87 

8.30 
3.27 
8.27 
3.25 
8.37 

8.5 
4.05 
8.95 
3. 65 
3.6 

8.55 
3.45 
8.32 
3.22 
3.17 

8.15 
8.14 
8.27 
3.34 
8.30 

8.27 
3.23 
3.22 
3.65 
8.95 
4.3 

4.1 

8.96 

3.9 

8.44 

8.25 

4.05 
3.75 
8.6 
8.6 
8.35 

8.04 
2.86 
2.81 
2.98 
8.8 

4.05 
4.0 
3.85 
3.85 
3.8 

8.6 

3.65 

4.05 

8.95 

8.65 

8.75 
8.85 
3.65 
3.65 
8.6 

8.47 
8.41 
8.16 
3.02 
2.97 

2.96 
2.96 
2.98 
8.25 
3.26 

8.21 
8.22 
8.20 
3.19 
2.98 

2.88 
2.86 
2.86 
3.47 
3.45 

8.41 

8.27 

8.22 

4.8 

4.8 

4.8 
4.6 
4.2 
8.85 
8.65 
3.46 

8.66 
4.0 
8.85 
8.8 
8.75 

8.66 
4.06 
8.95 
8.85 
8.85 

8.8 
3.75 
8.66 
8.66 
3.6 

8.38 
3.21 
3.12 
3.09 
8.06 

8.03 
2.97 
2.96 
2.94 
2.92 

2.90 
2.90 
2.88 
2.87 
2.86 

2.88 

2 

8.34 

3 

3.85 

4 

8.86 

5 

8.85 

6   

4.36 

7 

4.8 

8 

4.6 

9 

4.16 

10 

8.75 

11 

8.6 

12   

8.56 

13 

8.66 

14   

8.47 

15 

8.48 

16 

4.0 

■'8.'6*' 
4.15 
6.4 
8.2 

6.6 
6.0 
6.3 
6.6 
6.1 

11.2 
7.4 
6.9 
6.6 

8.39 

17 

8.87 

18 

3.38 

19 

9.3 
6.4 

6.3 

6.8 
6.4 
4.8 
4.6 

4.4 
4.2 
4.4 

4.8 
6.4 
6.8 

8.81 

20   

8.26 

21 

8.15 

22 

3.11 

23 

3.30 

24  

8.81 

25 

8.28 

28 

8.25 

27 

8.20 

2S 

8.17 

29 

3.13 

30  

3.30 

31 

4.4 

•  Gage  height  to  top  of  toe. 

NOTS.— Relation  of  sage  helsht  to  discharge  afTected  by  toe  about  Jan.  6-19  and  about  Feb.  2-20.  The 
observer  reported  as  follows:  "Jan.  7  and  8,  river  (Toxen  over  and  holds  water  baok.  Jan.  9-16,  riverentirely 
frocen  over.  Jan.  8-16,  control  frozen  over;  toe  ftom  3  to  9  Inches  thtek.  Jan.  19,  toe  breaking  up  ana 
numing  out.  Jan.  20,  ice  gone.  Feb.  4-17,  river  at  gage  and  control  frosen  over,  ice  firom  2  to  11  inchea 
thick.  Feb.  17,  thawing.  Feb.  19,  rainhig;  toe  boghming  to  back  up.  Feb.  20,  rahiing;  toe  goige  holding 
waterbaok.   Feb. 21, salningi  toe aU t 
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SOUTH  FORK  OF  NEW  BIYEB  NEAB  OBUMPLKB,  N.  O. 

lioeation. — About  1.6  milee  above  the  confluence  of  North  and  South  folks  of  New 
River  and  about  4  miles  from  Grumpier,  N.  C. 

Becords  available.— August  12, 1908,  to  December  31, 1912. 

Drainage  area. — 325  square  miles. 

Oage. — Standard  chain  gage  attached  to  trees  on  left  bank;  datum  unchanged. 

Channel. — Practically  permanent. 

Diacharge  measurements. — ^ICade  from  a  boat  at  a  section  about  half  a  mile  bebw 
the  gage  or  by  wading  at  a  section  about  500  feet  below  the  gage. 

Winter  flow. — Ice  usually  does  not  form  in  sufficient  quantity  to  cause  backwater  at 
the  gage. 

Aoouraey. — ^The  gage-height  record  is  considered  very  reliable.  Sufficient  data  have 
not  been  obtained  to  permit  estimates  of  discharge  to  be  made.  This  gaging 
station  was  not  visited  by  engineers  of  the  Geological  Survey  during  1912,  but  <m 
December  16, 1913,  the  station  was  visited  and  the  elevations  of  bench  marks  and 
ssero  of  gage  were  checked  with  a  wye  level  and  a  dischaige  measurement  was 
made. 

DaiUy  gage  height,  in  feet,  of  South  Fork  of  New  River  near  Crumpler,  N.  C.,/or  191t. 

IJ.  J.  Oanrey,  obeoirer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

Deo. 

1 

1.8 

1.7 

1.55 

1.48 

1.88 

1.30 

2.05 

2.0 

2.1 

2.0 

2.0 
1.9 
1.8 
1.66 
1.76 

1.76 
1.8 
1.96 
2.16 
2.15 

2.05 
1.9 
1.8 
1.8 
1.7 

1.6 

1.44 

1.80 

1.49 

1.76 

1.65 

1.48 
1.42 
1.44 
1.84 
1.36 

1.7 
1.66 
1.76 
1.6 
1.66 

1.6 

1.46 

1.66 

1.49 

1.86 

1.47 
1.66 
1.48 
1.38 
1.41 

1.85 
2.9 
1.96 
1.85 
L8 

1.9 
2.15 
2.0 
1.85 

1.65 
1.6 
1.65 
1.6 
1.65 

1.7 
1.7 
1.8 
1.86 
1.76 

1.7 

1.76 

2.0 

2.0 

8.0 

8.1 

2.6 

2.16 

2.0 

1.9 

1.8 
1.76 
1.7 
2.0 
2.1 

1.0 

1.8 

1.75 

2.7 

2.5 

2.1 

2.0 

2.25 

2.15 

1.95 

1.86 

1.8 

1.8 

1.8 

1.75 

1.7 

1.65 
1.66 
1.66 
1.6 
1.6 

1.6 

1.6 

1.7 

1.55 

1.65 

1.5 

1.75 

1.8 

1.7 

1.6 

1.65 

1.75 

1.7 

1.7 

1.75 

1.7 
1.65 
1.6 
1.56 
1.6 

1.65 
1.6 
1.55 
1.49 
1.47 

1.5 

2.7 

2.6 

2.05 

1.0 

2.2 
2.4 

2.05 
1.85 
1.76 

1.7 

1.66 

1.6 

1.6 

1.66 

1.55 

1.5 

1.6 

1.8 

1.6 

1.55 

1.48 

1.55 

1.6 

1.65 

1.5 

1.66 

1.7 

1.6 

1.6 

1.44 

1.41 
1.89 
1.38 
1.55 
1.7 

1.75 
1.56 
1.46 
1.35 
1.30 

1.80 
1.80 
1.33 
1.32 
1.96 

1.65 

1.66 

1.5 

1.42 

1.5 

1.40 
1.42 
1.66 
1.48 
1.6 

1.86 

1.66 

1.6 

1.48 

1.6 

1.66 
2.0 
1.75 
1.7 
1.7 

1.65 
1.56 
1.6 
1.9 
2.15 

1.95 
1.8 
1.7 
1.6 
1.6 

1.6 

1.6 

1.48 

1.4 

1.85 

1.66 

1.48 
1.40 
1.36 
1.40 
1.42 

1.40 
1.34 
1.80 
1.46 
1.48 

L44 

1.34 
1.30 
1.28 
1.28 

1.32 
1.28 
1.28 
1.27 
1.34 

1.36 
1.29 
1.24 
1.18 
1.17 

1.17 
1.17 
1.14 
1.14 
1.12 
1.11 

1.10 
1.10 
1.10 
1.09 
1.06 

1.12 
1.23 
1.48 
1.89 
1.28 

1.06 
1.10 
1.22 
1.82 
1.84 

1.80 
1.28 
1.22 
1.19 
1.26 

1.18 

1.13 

2.05 

2.8 

1.7 

1.6 
1.7 
1.6 
1.5 
1.37 

1.35 
1.31 
1.28 
1.24 
1.22 

1.20 
1.20 
1.18 
1.18 
1.15 

1.14 
1.14 
1.14 
1.29 
1.40 

1.36 
1.28 
1.18 
1.22 
1.25 

1.94 
1.30 
1.37 
1.34 
1.26 

1.20 
1.18 
1.15 
1.15 
1.16 
L14 

1.17 
1.20 
1.18 
1.16 
1.15 

1.14 
1.96 
2.25 
1.66 
1.46 

1.36 
1.32 
1.80 
1.89 
1.84 

1.80 
1.26 
1.22 
1.21 

i.ao 

1.18 
1.18 
1.18 
1.18 
1.18 

1.18 
1.14 
1.24 
1.42 
1.37 

1.28 

2 

1.30 

8 

1.30 

4 

1.28 

5 

1.32 

0 

1.38 

7 

1.44 

8 

1.35 

9 

1.28 

10 

1.25 

11 

1.21 

12 

1.18 

13 

1.31 

14 

1.28 

15 

1.22 

16 

1.34 

17 

1.24 

18 

1.20 

19 

1.22 

20 

21 

1.21 
1.19 

22 

1.19 

23 

1.34 

24 

1.25 

25 

1.20 

25 

1.38 

27 

1  5 

28 

1.38 

29 

1  40 

80 

81 

1.7 
1.7 

Non.— Relation  of  gage  height  to  discharge  affected  by  ice  about  Jan.  5-19  andabout  Feb.  3-16.  Obseirer 
made  full  notes  relative  to  loe,  reportine  the  river  (rocen  over  Jan.  6-19  with  ioe  from  4  to  12  inehes  thlcL 
loe  began  to  break  up  Jan.  19  and  was  all  ^ne  Jan.  ^ 


Feb.  17,  thifiknaM  varying  from  4  to  6  inches. 


Ice  formed  again  Feb.  8  and  remained  until  about 


NEW  RIVEB  NEAB  GRAYSON,   VA. 

Xioeatioii.— At  Norfolk  &  Western  Railway  bridge  at  Fries  Junction,  1  mile  from 
Grayson,  Va.,  immediately  above  the  mouth  of  Chestnut  Creek. 
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Beoords  available.— August  7,  1908,  to  December  31,  1912.    Station  was  discon- 

tmued  January  4,  1913,  because  of  backwater  from  the  Appalachian  Power  GO/0 

dam  No.  2. 
Drainage  area. — 1,160  square  miles. 

Gage. — Standard  chain  gage  attached  to  bridge;  datum  unchanged  since  established. 
Channel. — Irregular  but  practically  permanent.    The  river  at  the  measiuring  section 

is  wide,  with  an  irregular,  rocky  bottom;  current  rough  and  rapid. 
Biflchazge  measurementa.— Made  from  downstream  side  of  bridge. 
Winter  flow. — Gage  heights  are  little,  if  any,  affected  by  ice. 
Artificial  eontrol.— The  operation  of  a  large  cotton  mil],  run  by  water  power,  about 

4  miles  above  the  gage,  affects  the  flow  of  the  river  during  low  water. 
Accuracy. — ^The  characteristics  noted  under  ''Channel"  made  this  a  rather  poor 

station,  but  with  careful  work  accurate  discharge  measurements  can  be  made. 

Sufl&cient  data  have  not  been  obtained  to  permit  estimates  of  discharge  to  be 

made. 
The  following  discharge  measurement  was  made  by  Bailey  and  Carr: 
September  26, 1912:  Gage  hei^t,  4.62  feet;  discharge,  3,070  second-feet 

Daily  gage  height,  infeeiy  of  New  River  near  Chrayeon,  Va.,/or  191t, 
[Oscar  waUanu,  obserrer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

Jnly. 

Aug. 

Sept 

Oct. 

Nov. 

Deo. 

1 

4.6 

4.35 

4.3 

4.15 

3.89 

3.77 
8.68 
4.8  . 
4.4 
4.36 

4.36 

4.25 

4.35 

4.3 

4.66 

4.5 

4.25 

4.2 

4.25 

4.35 

4.55 
4.4 

4.2 

4.06 

4.1 

4.06 

4.05 

4.06 

4.1 

4.9 

4.8 

4.4 

4.25 
4.06 
3.78 
3.81 

8.94 

4.1 

4.1 

4.06 

4.05 

4.06 
8.94 
8.79 
8.96 
8.9 

8.87 

8.98 

8.98 

4.1 

4.1 

4.4 
5.8 
6.0 
4.6 
4.66 

4.8 
5.4 
6.1 
47 

4.45 

4.35 

4.2 

4.25 

4.3 

4.4 

4.36 
4.55 

4.76 
4.8 

4.66 

4.6 

4.86 

4.96 

S.0 

7.0 

6.8 

5.2 

4.85 

4.75 

4.6 
4.5 
4.4 

4.6 
6.2 

4.9 

4.66 

4.6 

5.1 

5.9 

5.2 

4.9 
5.1 
5.6 
5.3 
4.8 

4.66 
4.6 
4.6 
4.46 
4.35 

4.3 

4.26 

4.25 

4.2 

4.2 

4.2 

4.26 

4.26 

4.2 

4.1 

4.1 
4.2 
4.5 
4.4 
4.2 

4.15 

4.2 

4.4 

4.4 
4.6 

4.45 

4.4 

4.35 

4.2 

4.2 

4.25 
4.25 
4.25 
4.15 
4.1 

4.1 
5.5 
6.1 
4.7 
4.5 

4.9 
5.4 
4.9 
4.6 
4.45 

4.35 

4.3 

4.2 

4.2 

4.1 

4.1 

4.05 

4.15 

4.25 

4.3 

4.15 

4.06 

4.0 

4.2 

4.2 

4.1 

4.06 
4.15 
4.06 
4.0 
3.93 

8.80 
8.88 
8.82 
3.90 
4.1 

4.2 

4.06 
8.96 
8.92 
3.84 

3.81 
3.79 
8.86 
8.84 
4.5 

4.4 
4.3 

4.0 
4.1 
4.4 

4.2 
4.0 
4.06 

"4.4** 

'  4.9 
4.6 
4.86 
4.1 
4.1 

4.15 

4.35 

4.4 

4.3 

4.2 

4.1 

3.99 

4.06 

4.2 

4.4 

4.35 

4.2 

4.1 

4.0 

3.98 

4.1 

8.98 

8.80 

3.83 

4.25 

4.2 

4.05 
3.96 
3.86 
3.93 
4.0 

8.90 
3.83 
3.79 
8.82 
3.92 

3.96 

3.88 

3.8 

8.78 

8.77 

8.76 
3.78 
3.74 
3.74 
3.78 

4.55 

4.1 

8.94 

3.83 

8.78 

3.75 
8.84 
8.74 
8.68 
3.68 
3.60 

8.06 
3.66 
3.62 
3.60 
3.63 

3.66 

8.02 

3.74 

4.0 

3.80 

3.67 
3.60 
3.98 
3.78 
3.72 

8.75 
8.68 
8.75 
3.98 
8.94 

8.74 
3.67 
4.15 
5.3 

4.7 

4.2 

4.1 

4.15 

4.1 

3.96 

3.82 
3.80 
8.72 
3.76 
3.71 

8.68 
3.67 
3.74 
3.66 
3.68 

3.02 
8.02 
3.66 
3.68 
3.79 

3.87 
3.76 
3.60 
3.72 
3.75 

3.76 
3.76 
3.79 
3.78 
3.75 

3.69 
3.67 
3.65 
3.65 
3.64 
3.60 

8.60 
8.67 
8.67 
3.66 
3.61 

3,78 

4.0 

4.5 

4.8 
3.99 

3.86 
3.86 
3.86 
8.84 
8.88 

8.80 
3.71 
3.76 
8.68 
8.67 

3.50 
3.70 
8.68 
3.64 
3.50 

3.01 
3.77 
3.05 
3.69 
8.01 

3.00 

2 

8.82 

3 

3.78 

4 

3.86 

b 

3.92 

6 

7 

8.88 
3.90 

8 

3.80 

9 

3.81 

10 

3.73 

11 '. 

3.70 

12 

3.75 

13 

3.00 

U 

3.78 

15 

8.00 

16 

3.72 

17 

8.88 

18 

3.78 

19 

8.71 

20 

3.70 

21 

3.06 

22 

3.00 

23 

3.08 

24 

3.68 

25 

8.06 

26 

3.06 

27 

8.84 

28 

3.86 

29 

3.75 

30 

4.0 

31 

05.9 

a  Obsenrer  reported  backwater  from  Appalachian  Power  Co. 'a  dam  below  gaging  etatkni. 

Note. — Obeerver  made  no  notes  relative  to  ice  in  the  river,  simply  reporting  ''snow  and  ioe"  Jan.  8  and 
"sleet  and  rain"  Jan.  29.  Relation  of  gage  height  to  discharge  probaoly  afleeted  by  ice  about  Jan.  0-10 
and  about  Feb.  5-17. 

NEW  BITEB  AT  RADFOBD,   VA. 

Location.~At  toll  highway  bridge  near  the  Norfolk  &  Western  Railway  station  at 
Radford,  Va.,  1^  miles  below  Norfolk  &  Western  Railway  bridge  and  6  miles 
below  the  mouth  of  Little  River. 

Beeoxdi  available.— August  1, 1898,  to  July  15, 1906;  May  6, 1907,  to  December  31, 
1912. 
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Drainage  area.— 2,720  square  miles. 

Oage.— Standard  cbain  gage  attached  to  bridge.  The  United  States  Weather  Bureau 
gage  was  originaUy  used  at  this  point,  but  owing  to  its  inaccessibility  it  waa 
replaced  by  a  wire  gage  referred  to  the  same  datum  February  23,  1900.  On 
December  1,  1903,  the  wire  gage  was  replaced  by  a  chain  gage  and  the  datum 
lowered  3.41  feet  to  avoid  negative  readings. 

GhaxmeL — PracticaUy  permanent. 

Difloharge  zneasoreznents. — ^Made  from  the  downstream  side  of  the  highway 
bridge. 

Floods. — Maximum  gage  height,  according  to  United  States  Weather  Bureau,  was 
37.4  feet  September  15,  1879. 

Point  of  zero  flow. — ^A  determination  by  leveling  July  17,  1911,  indicates  that 
there  would  be  no  flow  past  the  gage  if  the  river  stage  were  to  fall  to  1.0  footdrCS 
foot. 

Winter  flow. — ^The  relation  of  gage  height  to  dischazge  is  only  occasionally  affected 
by  ice. 

Artifloial  control. — Power  plants  about  50  miles  above  station  may  affect  flow  to 
a  small  extent. 

Aocuracy. — A  good  dischaige  rating  curve  for  this  station  has  been  obtained  as  a 
result  of  numerouis  discharge  measurements.  No  discharge  measurements  were 
made  at  this  station  during  1912.  Five  dischaige  measurements  made  during 
1913  indicate  a  change  in  the  rating  curve  such  that  the  new  curve  will  give 
results  about  6  per  cent  smaller  than  the  curve  used  in  this  report. 

Daily  gage  Jieight,  infeett  of  New  River  at  Radford,  Va.jfor  1912. 
[R.  B.  Harvey,  observer.] 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept 


Oct 


Nov. 


Dee. 


1. 

a. 

8. 

4. 
5. 

6. 
7. 
8. 
0. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
10. 

ao. 

21. 
22. 
23. 
24. 
25. 

ad. 

27. 
28. 
20. 
30. 
31. 


4.5 
4.5 
4.3 
4.2 
3.8 

3.20 

aso 

3.56 

3.8 

4.0 

4.06 
4.0 
4.0 
3.85 
3.85 

4.0 

ao5 

a65 

ao5 

4.35 

4.35 
4.35 
4.06 
4.0 
3.06 

3.06 
3.05 

ao 
ao5 

4.8 
&3 


4.2 
4.3 
4.05 

ae 
a46 

a65 

a8 

ao5 

ao5 

a8 

as 

as 

a66 

as 

a75 

aes 
aos 
ass 
ao 

4.06 

4.3 
7.3 
&7 
4.0 

ai 
a2 

6.5 
&7 

ai 


4.8 
4.45 


&3 

ai 

4.0 

ao 
ao 

7.6 
0.6 

as 
ao 
a3 
ao 

4.0 
4.7 
4.6 

4.8 

a7 

as 

ai 

4.8 

a5 

7.5 

ai 


as 
a6 
a7 
ao 
a3 

ao 

4.0 
4.0 
4.7 
4.6 

4.6 

4.4 

4.3 

4.26 

4.26 

4.26 
4.26 
4.35 
4.26 
4.16 

4.1 

4.45 

4.45 

4.4 

4.3 

4.1 

4.1 

4.16 

4.35 

4.8 


4.7 

4.6 

4.4 

4.25 

4.2 

4.36 
4.3 
4.3 
4.2 
4.1 

4.06 
0.2 

as 
a4 
ao 

a3 
ao 
a6 
a2 

4.8 

4.6 

4.46 

4.35 

4.25 

4.15 

4.1 

4.05 

4.05 

4.2 

4.25 

4.2 


4.1 

ao 

4.0 
4.2 
4.0 

ao 
ao 
ao 
as 
a  75 

a75 

a7 

a65 

a65 

ass 

aos 

4.0 

as 
ass 
a7 

a6 
a55 
a6s 
ao 

4.1 

4.5 
4.25 
4.5 

ao 
ao5 


4.  IS 
4.  IS 

ao 

4.06 
4.3 

ao 

4.5 

4.x 

aos 
ao6 

4.0 
4.16 
4.15 
4.06 

ao6 

ass 

a7 

a7 

aos 

ao 

ao6 
ao6 
a  75 
a66 

3.65 

a6 
a7 
a6 
a  44 
a  42 
a44 


a75 
ao6 
as 

4.2 
4.2 

4.4 

4.6 
4.7 
4.26 
a86 

a66 

a  75 
a4s 
a4s 
a5 

as 
a7 
a55 
a  48 
a  42 

a  43 

a7 

a66 

a6 

a3o 

a  37 
a  37 
a  44 
a3o 
a  37 
ass 


asi 
a23 
a4i 
a27 
a23 

a  10 
ais 
ase 
a40 
a55 

a  43 
a33 
a2o 
a37 
a30 

a  31 
a4s 
ass 
a  75 
ass 

as 
a3o 

4.15 

ai 
a3 

4.8 
4.06 

ao5 
ao5 
a  76 


ao 
ass 
a56 
a66 
a4o 

a3s 
ass 
a  47 
a  42 
a36 

a2s 
a2o 
a28 
a  41 
as 

as 
a  42 
a43 
as 
a  42 

a  18 

as 

a4o 

ass 

a4o 

a4s 
a4s 
a36 
ass 
a  42 
a  41 


a$4 
a34 
ass 
a  12 
a  45 

a  37 
as 

4.5 

4.35 

4.05 

a7 

aes 

ao 

a55 

a65 

a7 
ass 
a28 
as 
a  6 

a48 
aso 
a32 
ass 
ass 

ass 
ass 
a40 
a32 
a44 


a34 

'  a2o 

ass 

as 
as 

ass 

37 

ass 
as 
ass 

a46 
a  42 
as 
ass 
ass 

aas 
ass 
ass 
a  40 
ass 

a42 
a  47 
a28 
ass 

aas 

aao 
aao 
a  31 

36 
339 

as 


NoTS.— Obaerver  made  no  report  relative  to  Ice.    Relation  of  gaee  height  to  diachane  probably  afleotid 
by  ice  about  Jan.  7-20  and  about  Feb.  6-ia    Gag»-height  record  Mar.  jS^lost  In  toeat  Su  hou». 
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Daily  diBcharge,  in  second-feetj  of  New  River  at  Radford^  Va.yfor  1912. 
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Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


Jnly. 


Aug. 


Sept 


Oct. 


Nov. 


Deo. 


•1.. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 

20. 

21. 
22. 
23. 
24. 


96. 
27. 


4,830 
4,930 
4,230 
3,890 
2,630 

1,340 


3,890 
4,230 
3,400 
2,080 
1,720 


90. 
31. 


4,400 
4,400 
3,400 
3,240 
3,080 

3,060 
3,080 
2,930 
3,080 
6,020 
7,950 


2,030 
2,490 

2,220 
2,780 
2,930 
3,400 

3,890 
16,400 
9,560 
6,400 
7,170 

7,560 
12,900 
9,560 
7,170 


6,020 
4,760 
4,600 
4,200 
4,200 

6,000 
6,800 
4,900 
7,200 
7,960 

7,iro 

6,400 
10,800 
10,400 
17,800 

27,300 
14,300 
10,400 
7,960 
6,780 

6,400 
6,650 
5,290 
6,000 
9,560 

8,750 
7,170 
6,020 
22,000 
17,400 
11,200 


8,750 
0,150 
13,800 
10,400 
7,950 

6,780 
6,400 
6,400 
5,650 
6,390 

4,980 
4,580 
4,230 
4,060 
4,060 

4,060 
4,060 
4,400 
4,060 
3,730 

3,560 
4,760 
4,760 
4,580 
4,230 

3,560 
3,560 
3,720 
4,400 
6,020 


6,660 
5,290 
4,580 
4,060 
3,890 

4,060 
4,230 
4,230 
3,800 
3,560 

3,400 
25,400 
14,200 
8,350 
6,780 

12,100 
14,700 
9,150 
7,560 
6,020 

5,290 
4,760 
4,400 
4,060 
8,720 

3,560 
3,400 
3,400 
3,890 
4,060 
3,800 


3,560 
2,930 
3,240 
3,890 
8,340 

2,930 
2,930 
2,930 
2,630 
2,490 

2,490 
2,350 
2,220 
2,220 
2,780 

3,080 
3,240 
2,630 
2,780 
2,350 

2,080 
1,050 
2,220 
2,930 
3,560 

4,930 
4,060 
4,930 
2,930 
8,060 


8,730 
3,720 
2,930 
3,400 
4,230 

6,780 
4,930 
3,890 
3,060 
3,060 

3,340 
3,720 
3,720 
3,400 
3,080 

2,780 
2,850 
2,350 
3,060 
2,030 

3,060 
3,060 
2,490 
2,220 
3,220 

2,060 
2,350 
2,080 
1,680 
1,630 
1,680 


2,490 
2,220 
1,820 
3,890 
3,890 

4,580 
5,290 
5,660 
4,060 
3,760 

2,230 
2,490 
1,700 
1,700 
1,820 

2,080 
2,850 
1,960 
1,770 
1,630 

1,650 
2,350 
2,220 
1,820 
1,560 

1,510 
1,510 
1.680 
1,360 
1,510 
1,540 


1,380 
1,210 
1,600 
1,800 
1,210 

1,130 
1,110 
1,560 
1,800 
1,960 

1,630 
1,430 
1,340 
1,510 
1,560 

1,380 
1,700 
2,220 
2,490 
2,760 

2,080 
1,560 
3,720 
11,300 
7,950 

6,020 
3,400 
3,060 
3,060 
2,490 


2,060 
1,950 
1,950 
1,960 
1,560 

1,540 
1,540 
1,760 
1,630 
1,490 

1,320 
1,340 
1,320 
1,600 
2,060 

2,060 
1,630 
1,630 
1,820 
1,630 

1,110 
1,820 
1,800 
1,540 
1,800 

1,700 
1,700 
1,490 
1,540 
1,630 
1,600 


1,450 
1,450 
1,540 
998 
1,700 

1,510 
1,820 
4,930 
4,400 
3,400 

2,360 
2,220 
2,060 
1,960 
2,220 

2,350 
1,050 
1,330 
2,060 
2,060 

1,770 
1,360 
1,400 
1,640 
1,640 

1,540 
1,950 
1,580 
1,400 
1,680 


1,450 
1,150 
2,220 
2,080 
2,060 

2,760 
3,350 
2,220 
2,060 
1,960 

1,730 
1,630 
1,820 
1,060 
1,950 

1,280 
1,960 
1,950 
1,800 
1,490 

1,630 
1,750 
1,320 
1,950 
1,320 

1,150 
1,150 
1,380 
2,060 
1,560 
3,630 


Note.— Dafly  dJaoharge  computed  from  a  rating  curve  woll  defined  between  800  and  17,000  second-feet 
Above  20,000  aecond-fiBet  the  curve  is  based  on  flood-discharge  comparisons  with  records  at  Hinton,  Kana^ 
wha  Falls,  and  Charleston,  W.  Va.    See  "  Accuracy." 

Discharge  Jan.  7-20  and  Feb.  6-13  estimated,  because  of  ice,  from  climatologlc  records,  as  follows:  Jan.  7- 
20, 1,500  second-feet;  Feb.  6-13, 1.800  second-feet.  These  estimates  of  discharge  for  periods  when  the  relation 
of  gstge  height  to  discharge  is  believed  to  have  been  affected  by  ice  are  based  on  insoffleient  data  and  there- 
fore should  be  used  with  caution. 

Dally  discharge  liar.  3-9  estimated  tnm  Weather  Bureau  gage  readings. 

Monthly  discharge  of  New  River  at  Radford,  Va.ffor  1912. 
[Drainage  area,  2,720  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


Per 
square 
mile. 


Run-off 
(depth  in 
bcneson 
drainage 

area). 


Aocn 
racy. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

T^ovember 

I>eoember 

The  year, 


7,060 
16,400 
27,300 
13,800 
25,400 
4,930 
6,780 
6,650 
11,200 
2,060 
4,930 
2,780 


27,300 


4,300 
3,560 
3,400 
1,050 
1,680 
1,360 
1,110 
1,110 

1,150 


2,830 
4,450 
9,030 
5,530 
6,310 
2,990 
3,060 
2,420 
2,560 
1,670 
1,990 
1,800 


1.04 
1.04 
3.33 
X08 
2.32 
1.10 
1.12 
.890 
.941 
.614 
.732 
.662 


1.30 

L77 

3.83 

2.26 

2.68 

1.23 

1.25 

1.03 

1.05 

.70 

.82 

.76 


3,720 


1.37 


18.63 


NOTB.— See  footnotes  to  table  of  daily  diaohaige. 
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NEW  BIYEB  AT  FAYETTE,   W.   VA. 

Location.— At  highway  bridge  connecting  Fayette  and  South  Fayette,  W.  Ya.,  850 

feet  above  the  mouth  of  Wolf  Creek. 
Becords  available. -July  29,  1895,  to  May  22,  1901;  August  11,  1902,  to  December 

31, 1904;  July  16,  1908,  to  December  31,  1912. 
Drainage  area.— ^,800  square  miles. 
Gage. — Standard  chain  gage  attached  to  bridge;  datum  unchanged.    The  elevation 

of  the  zero  of  the  gage  is  838.44  feet  above  sea  level. 
Channel. — ^Rock  bed  strewn  with  large  bowlders  which  cause  boils  and  eddies  at  hig^ 


Difloharge  measurenienta. — ^Made  from  upstream  side  of  bridge. 

Sloods. — ^The  flood  of  1878  reached  a  height  of  about  53  feet  by  the  present  gage 
datum. 

Winter  flow. — ^The  relation  of  gage  height  to  dischaiige  is  little  if  at  all  affected  by  ice. 

Aocuracy. — ^Errors  have  entered  into  many  of  the  gage  readings  prior  to  1908,  par- 
ticularly before  the  chain  gage  was  installed,  November  20,  1903,  the  original 
wire  gage  being  frequently  many  tenths  in  error.  Owing  to  this  cause  and  to  the 
difficulty  in  making  accurate  measurements,  all  estimates  of  dischaige  heretofore 
published  are  only  fair.  Estimates  of  discharge  for  1912  are  withheld  from  pub- 
lication for  the  present. 

Diacharge  measuTements  of  New  River  at  Fayette,  W.  Va.,  in  191t. 


Date. 

Hydrographer. 

hei^t. 

DJs- 
charse. 

Mar.  26 

C.  T.  "Rftftey .  . 

Feet, 
IS.  15 
a4S 

35  100 

Sept.  10 

do 

2,070 

Daily  gage  height,  in/eet,  of  New  River  at  Fayette,  W.  Va.,for  J91t. 
[C.  J.  Henry,  observer.] 


T>tj, 


Jan.     Feb.     liar.     Apr.     May.    Jane.    July.    Aug.    Sept.     Oct.     Nov.    Dec. 


1. 
2. 
8. 
4. 
5, 

0. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15 

16. 

17. 
18 
10 
20. 

21. 
22. 
28. 
24. 
25. 

26. 
27. 
28, 
20. 

30. 
31. 


7.6 
8.6 
8.0 
6.6 
5.3 

4.1 
2.6 
2.1 
2.1 
2.1 

2.1 
2.2 
3.1 
2.0 
2.0 

2.2 
1.8 
1.7 
8.5 
0.7 

6.5 
5.8 
5.7 
5.6 
5.5 

5.2 
5.2 
5.3 
5.6 

ia4 
ia4 


8.0 
7.4 
5.9 
3.6 
3.0 

2.6 
2.0 
2.8 
3.4 
3.4 

8.2 
3.1 
3.0 
3.2 
2.6 

2.6 
2.6 
2.0 
3.1 
3.8 

5.1 
11.3 
15.2 
10.5 

8.6 

8.5 

ia6 

14.4 
10.8 


8.6 
7.8 
8.0 
0.0 
8.2 

4.7 
5.0 
5.8 
8.1 
10.6 

0.5 
0.2 
17.3 
15.6 
15.2 

217 
19.2 
14.0 
1L6 
0.8 

8.8 
8.4 
0.6 
0.8 
13.0 

13.2 
11.0 
0.2 
14.0 
23.2 
16.1 


12.2 
15.0 
17.8 
14.9 
11.2 

9.3 
&2 

7.7 
7.2 
6.7 

6.2 
5.8 
5.3 
5.2 
5.0 

5.0 
5.0 
5.6 
6.1 
6.3 

5.7 
5.1 
5.0 
5.2 
5.4 

5.0 
5.7 
9.6 
8.6 
8.6 


8.4 
7.8 
6.7 
6.0 
5.4 

5.2 
5.8 
6.4 
6.2 

5.7 

5.2 

ia2 

19.1 
14.2 

ia4 

12.3 
17.8 
14.6 

ia2 

8.7 

7.6 
6.6 
5.8 
5.2 
4.8 

4.5 
4.3 
4.0 
3.0 
3.6 
3.7 


3.7 
3.5 
3.1 
2.9 
3.1 

8.1 
20 
2.6 
2.6 
2.6 

2.i 

2.0 
1.0 
1.8 
1.8 

1.9 
2.3 
2.6 
2.9 
2.9 

ZS 
2.3 
2.1 
2.4 
3.8 

5.8 
5.6 
8.3 
7.7 
6.0 


7.0 
5.2 
5.2 
4.8 
4.7 

6.3 
6.5 
5.2 
5.0 
4.4 

4.0 
4.0 
4.1 
4.1 
4.3 

4.0 
8.6 
3.5 
2.9 
2.5 

2.5 
3.0 
3.2 
2.8 

3.8 

3.7 
5.6 
4.6 
4.2 
3.4 
2.0 


2.1 

to 

X2 
2.0 
L9 

1.9 
2.2 
2.0 
1.6 
L4 

L5 
1.5 
L5 
1.4 
1.4 

1.2 
LO 
1.1 
1.3 
L5 

1.5 
2.2 
2.2 
2.0 
1.6 

1.5 
1.4 
1.4 
1.4 
1.2 
1.3 


1.4 
1.4 
1.5 
1.5 
1.5 

1.4 

1.3 
1.1 
.0 

.8 

.5 
.7 
.6 
.4 
.3 

.3 

.5 
.8 
1.0 
L5 

1.0 
1.8 
X2 
3.8 
&0 

7.0 
5.5 
4.9 
3.0 
2.7 


2.5 
2.2 
L6 
1.5 
1.4 

1.8 
1.4 
1.4 
1.3 
1.2 

1.1 
LO 
.0 
.5 
.4 

.5 
.5 
.5 
.6 

.8 

.8 
1.1 
1.4 
1.6 
1.5 

1.3 
LO 
.8 
.8 
.8 
.8 


a7 

.5 
.5 
.5 
.6 

.6 
L3 
3.4 
8.0 
5.6 

4.5 
4.0 
Z8 
3.2 
2.4 

LO 
L9 
L7 
L4 
L4 

L4 
L4 
L2 
L2 
.9 

.9 
LO 
LO 
.9 
.9 


as 

.9 
LO 
LO 
L7 

2.0 
2.7 
3.2 
3.6 
3.1 

2.9 
2.2 

2.0 
L9 
L6 

1.5 
L2 
1.2 
1.4 
L4 

1.3 
L2 
L3 
L2 
L3 

L3 
L3 
1.5 
2.0 
2.2 


NOTB.— Observer  made  no  report  relative  to  loe.   Relation  of  gage  heidtit  to  diaoharge  probably  not 
mateciaUyafltoted  by  tee  daring  1912. 
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NOBTH  FOBK  OF  NEW  BIYEB  NEAB  OBUICPLBB,  N.  O. 

IiOcation.~Half  a  mile  above  the  confluence  of  North.and  South  forks  of  New  River, 
about  2}  miles  north  of  Grumpier,  N.  C. 

Keeords  available.— August  13, 1908,  to  December  31, 1912. 

Drainage  area.— 279  square  miles. 

Gage.— Staff  gage  attached  to  posts  on  right  bank.  The  chain  gage  in  use  from 
August  13,  1908,  was  replaced  by  the  present  staff  gage  July  23,  1911.  The  staff 
gage  is  at  the  same  location  and  reads  to  same  datum  as  former  chain  gage. 

ChanneL— Practically  permanent. 

Discharge  measurements. — ^Made  from  a  boat  at  a  section  one-eighth  mile  below 
the  gage,  or  by  wading.  The  boat  cable  section  was  formerly  at  a  fotd  one-fourth 
mile  above  the  gage,  but  was  moved  July  23,  1911,  to  a  point  one-eighth  mile 
below  gage. 

Floods.— The  flood  of  April  20, 1901,  reached  a  hei^t  of  about  16.4  feet  referred  to  the 
datum  of  the  present  gage. 

Winter  flow.— Flow  little  if  at  all  affected  by  ice. 

Accuracy.— The  gage-hei^t  record  is  considered  very  reliable.  Sufficient  data 
have  not  been  obtained  to  permit  estimates  of  dischaige  to  be  made.  This  gaging 
station  was  not  visited  by  engineers  of  the  Survey  during 4912,  but  on  December 
17, 1913,  the  station  was  visited  and  the  elevations  of  bench  marks  and  zero  of  gage 
were  checked  with  a  wye  level  and  a  discharge  measurement  was  made. 

Daily  gage  height^  infeetj  of  North  Fori  of  New  River  near  Crumpler,  N  C.^for  191t. 

[J.  J.  Garvey,  observer.] 


Day. 

Jan. 

Feb. 

Ifar. 

Apr, 

May. 

June. 

July. 

Aug, 

Sept. 

Oct. 

Nov. 

Deo. 

1 

3.56 
3.4 
3.36 
3. 25 
3.05 

1.84 
8.75 
2.55 
2.65 
2.6 

3.05 

3.6 

3.6 

3.3 

3.35 

3.4 

3.35 

3.5 

3.95 

3.4 

Z8 

3.45 

3.4 

3.3 

3.3 

3.3 

3.3 

3.05 

3.7 

3-7 

3.3 

3.9 
3.6 
3.45 
3.1 

2.1 

2.05 

3.15 

3.0 

2.0 

1.86 
1.92 
1.90 
1.88 
1.86 

i:86 

1.04 

3.05 

3.3 

2.4 

3.1 

3.6 

2.8 

3.75 

3.85 

2.96 
8.7 
3.2 

2.75 

2.5 

2.35 

2.4 

2.3 

2.45 

2.4 

2.55 

2.9 

2.4 

3.2 

2.85 

2.8 

3.3 

3.2 

6.1 

5.0 
8.8 
8.3 
3.0 
2.85 

2.75 
2.65 
2.55 
8.2 
3.2 

3.1 

2.«5 

2.8 

4.6 

3.8 

8.3 

3.0 
4.3 
4.1 
8.4 
3.1 

2.86 

2.76 

2.70 

2.5 

2.4 

2.35 

2.8 

2.25 

2.30 

3.3 

2.3 

3.36 

3.3 

3.1 

3.06 

2.16 
2.35 
2.55 
2.25 
2.2 

2.1 

2.46 

2.6 

2.65 

2.96 

2.66 
2.5 
•  2.46 
2.36 
2.4 

2.4 

2.56 

2.45 

2.4 

2.26 

2.2 

2.5 

2.3 

2.16 

2.3 

3.2 

2.86 

2.6 

2.45 

2.3 

2.2 

2.15 

2.1 

2.0 

2.0 

2.0 

1.9 

1.88 

2.35 

2.2 

1.98 

1.92 

2.5 

2.5 

2.0 

1.97 

1.90 
2.05 
1.90 
1.78 
1.72 

1.70 
1.68 
1.66 
1.77 
2.0 

2.3 

1.80 

1.78 

1.82 

1.76 

1.67 

1.63 

1.74 

3.0 

3.85 

2.0 
1.85 
1.88 
1.91 
2.05 

1.86 
2.05 
2.46 
2.55 
8.2 

3.5 

2.7 

2.35 

Z25 

2.16 

2.1 

2.26 

1.99 

1.96 

2.06 

1.84 
1.86 
1.84 
2.15 
2.1 

2.16 
1.90 
1.88 
1.78 
2.25 

2.0 
1.82 
1.76 
1.70 
2.2 
1.84 

2.1 

1.78 

1.70 

2.1 

1.94 

1.76 
1.71 
1.68 
1.76 
2.06 

1.83 
1.74 
1.70 
1.60 
1.66 

1.63 
1.60 
1.66 
1.60 
3.3 

2.65 

2.8 

2.1 

1.80 

1.82 

1.78 
1.77 
1.68 
1.62 
1.63 
1.87 

1.64 
1.56 
1.56 
,   1.54 
1.56 

1.52 
1.52 
2.35 
1.67 
1.62 

1.46 
1.44 
1.64 
1.54 
1.54 

1.61 

1.47 

1.69 

2.3 

1.90 

1.52 

1.48 

3.6 

3.2 

2.15 

1.96 
2.06 
1.80 
1.76 
1.73 

1.66 
1.62 
1.59 
1.60 
1.56 

1.66 
1.62 
1.50 
1.48 
1.47 

1.46 
1.46 
1.46 
1.66 
1.87 

1.68 
1.52 
1.48 
1.58 
1.74 

1.67 
1.66 
1.61 
1.65 
1.54 

1.61 
1.48 
1.48 
1.48 
1.46 
1.44 

1.47 
1.53 
1.47 
1.42 
1.46 

1.44 
2.16 
2.30 
1.83 
1.70 

1.65 
1.60 
1.60 
1.78 
1.67 

1.68 
1.64 
1.62 
1.60 
1.50 

1.49 
1.49 
1.49 
1.48 
1.48 

1.46 
1.48 
1.62 
1.96 
1.70 

1.66 

3 

1.68 

3         

1.72 

4 

1.61 

5 

1.78 

0 

1.83 

7 

1.76 

8 

1.64 

9 

1.60 

10 

1.68 

11 

1.50 

12 

1.52 

13 

1.88 

14 

1.62 

15 

1.54 

16 

1.68 

17 

1.48 

18 

1.58 

19       

1.66 

30 

1.42 

21 

1.46 

22 

1.47 

23 

1.60 

24 

1.50 

25 

1.64 

26 

1.78 

27 

1.98 

28         

2.0 

29 

1.98 

30 

2.16 

31 

2.86 

NoTS.— Observer  made  complete  reports  relative  to  loe.  Relation  of  gage  height  to  discharge  probably 
affected  by  loe  about  Jan.  7-21  and  about  Feb.  6-20.  Observer  reported  river  frozen  over  Jan.  6-24,  wttn 
loe  firom  3  to  12  Inches  thick.  Ice  besan  to  break  up  and  run  out  on  Jan.  26  and  was  aU  gone  Jan.  29.  Ice 
was  present  fhm  Feb.  3  mitO  after  ue  17th  and  was  about  4  inches  thick.  Eflsot  of  loe  In  February  was 
probaUy  xelatlvely  slight. 
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SUBFACE  WATEB  SUPPLY,  1912,  PABT  m. 
BEED  CBEEK  AT  OBAHAM8  FOBOE,  VA. 


Location. — At  highway  bridge  at  Grahams  Foige,  Va. 

Becords  available.— July  29,  1908,  to  December  31,  1912. 

Drainage  area. — ^247  square  miles. 

Qage. — Standard  chain  gage  attached  to  bridge;  datum  unchanged  since  established. 

Channel. — Permanent;  bottom  solid  rock. 

Discharge  measuremente. — ^Made  from  downstream  side  of  bridge. 

Point  of  zero  flow. — ^A  determination  by  leveling  July  20, 1911,  indicates  that  there 

would  be  no  flow  past  the  gage  if  the  river  stage  were  to  fall  to  0.6  foot  d=  0.1  foot, 

by  the  gage  datum.    Point  of  control  is  permanent. 
Winter  flow.— Relation  of  gage  height  to  discharge  is  sometimes  affected  by  ice  for 

short  periods. 
Artiflcial  control. — ^There  b  a  dam  and  gristmill  just  above  the  station.    The 

storage  is  small  and  the  miller  states  that  water  flows  over  the  dam  at  all  timea. 

The  flow  is  therefore  little  if  at  all  modified  by  the  operation  of  the  mill. 
Accuracy. — The  gage-height  record  is  considered  accurate  and  reliable.    Sufficient 

data  have  been  obtained  to  permit  estimates  of  discharge  to  be  made. 

The  following  discharge  measurement  was  made  by  G.  T.  Bailey: 
September  24,  1912:  Gage  height,  3.80  feet;  discharge,  1,330  second-feet. 

Daily  gage  height^  in  feet  ^  of  Reed  Creek  at  Grahanu  Forge,  Va.yfor  191t, 
[J.  T.  Black,  observer.] 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1, 
2. 
3 
4, 
5. 

6. 

7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


2.71 
2.67 
2.61 
2.00 
2.32 

2.50 

2.50 

2.5 

2.44 

2.62 

2.44 
2.40 
2.44 
2.52 
2.32 

2.42 
2.20 
2.34 
2.48 
3.05 

2.92 
2.74 
2.64 
2.62 
2.52 

2.50 
2.60 
2.61 
2.65 
2.70 
3.2 


2.92 
2.78 
2.55 
2.52 
2.68 

2.70 
2.60 
2.50 
2.42 
2.42 

2.44 

2.40 
2.38 
2.37 
2.42 

2.40 
2.36 
2.40 
2.52 
2.63 

8.3 

3.9 

8.15 

2.98 

3.25 

3.4 
3.9 
3.36 
3.1 


2.90 
2.80 
2.79 
2.72 
2.70 

2.74 

2.80 

3.20 

8.9 

3.6 

3.25 

3.15 

4.3 

4.2 

5.2 

4.8 
3.8 
8.45 
8.25 
8.15 

8.0 
2.97 
2.88 
3.06 
3.56 

8.3 

3.1 

2.99 

6.7 

4.1 

3.5 


3.3 

4.1 

4.5 

3.65 

3.3 

3.2 

3.1 

3.06 

2.92 

2.88 

2.82 
2.84 
2.74 
2.72 
2.68 

2.78 
2.73 
2.79 
2.74 
2.70 

2.66 

2.71 
2.91 
2.83 
2.74 

2.67 

2.87 

8.4 

3.06 

8.1 


2.94 
2.81 
2.74 
2.68 
2.60 

2.67 
2.78 
2.83 
2.80 
2.70 

2.72 
2.91 
3.45 
3.05 
2.94 

4.2 

3.9 

3.3 

3.05 

2.90 

2.79 
2.72 
2.66 
2.62 
2.60 

2.55 
2.53 
2.56 
2.51 
2.52 
2.48 


2.44 
2.42 
2.46 
2.43 
2.44 

2.38 
2.40 
2.36 
2.29 
2.80 

2.28 
2.27 
2.26 
2.28 
2.25 

2.30 
2.32 
2.28 
2.26 
2.25 

2.21 
2.24 
2.23 
2.38 
3.4 

2.76 

2.70 

3.2 

2.n 

2.79 


2.72 
2.89 
2.69 
2.59 
2.92 

2.96 
»2.72 
2.66 
2.56 
2.60 

2.66 
2.61 
2.60 
2.46 
2.40 

2.34 
2.30 
2.28 
2.44 
2.30 

2.28 
2.32 
2.30 
2.28 
2.32 

2.44 
2.31 
2.24 
2.28 
2.64 
2.58 


2.80 
2.59 
2.46 
2.48 
2.44 

2.38 
2.32 
2.30 
2.30 
2.87 

2.84 
2.28 
2.28 
2.23 
3.23 

2.22 
2.20 
2.27 
2.27 
2.27 

2.30 
2.28 
2.32 
2.36 
2.28 

2.27 
2.28 
2.24 
2.20 
2.21 
2.20 


2.18 
2.15 
2.15 
2.13 
2.16 

2.16 
2.14 
2.22 
2.19 
2.12 

2.14 
2.13 
2.14 
2.14 
2.14 

2.13 
2.14 
2.38 
2.86 
2.87 

2.26 

2.20 

8.16 

3.7 

2.90 

2.64 
2.52 
2.47 
2.38 
2.36 


2.81 
2.27 
2.28 
2.26 
3.21 

2.22 
2.21 
2.20 
2.19 
2.17 

2.18 
2.16 
2.17 
2.28 
2.32 

2.28 
2.20 
2.17 
2.20 
2.24 

2.22 
2.20 
2.20 
2.18 
2.16 

2.20 
2.16 
2.14 
2.16 
2.16 
2.16 


2.18 
2.15 
2.14 
2.14 
2.08 

2.15 
2.27 
2.69 
2.45 
2.34 

2.29 
2.28 
2.24 
2.22 
2.22 

2.20 
2.17 
2.18 
2.18 
2.18 

2.16 
3.16 
2.14 
2.17 
2.15 

2.12 
2.08 
2.16 
3.09 
2.14 


2.12 
2.14 
2.17 
2.20 
2.36 

2.40 
2.38 
2.37 
2.31 
2.28 

2.24 
2.22 
2.14 
2.22 
2.16 

2.18 
2.  IS 
2.20 
2.19 
2.14 

2.06 
2.00 
2.12 
2.14 
2.16 

2.12 
2.21 
2.  IS 
2.20 
2.S6 
3.25 


Non.~Relation  of  gage  height  to  discharge  probably  affected  by  ice  about  Jan.  1-20  and  about  Feb. 
4-18. 
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BIO  BEED  ISLAND  OBSBK  NEAB  ALLISONIA,   YA. 

Location.— Twelve  hundred  feet  above  a  euBpenaioii  footbridge  at  J.  P.  Thomas's 

farm,  1}  miles  from  Alliaonia,  Ya.,  and  half  a  mile  above  mouth  of  Little  Reed 

Island  Greek. 
Beeords  avallable.--July  31, 1906,  to  December  31, 1912. 
Drainage  area.— 291  square  miles. 
Ga^.— Yertical  staff  gage  fastened  to  a  tree  on  right  bank;  datum  unchanged  since 

established. 
GhanneL — The  channel  is  liable  to  change  caused  by  deposits  of  silt  from  ore  washing; 

the  point  of  control  below  the  gage  is  permanent  and  is  unaffected  by  the  silt. 
Discharge  meararanienta. — ^Made  from  downstream  side  of  suspension  footbridge 

1,200  feet  below  gage,  or  by  wading  under  bridge. 
Point  of  aero  flow.— A  determination  of  leveling  July  19, 1911,  indicates  that  there 

would  be  no  flow  past  the  gage  if  the  river  stage  were  to  fall  to  —0.7  loot  dbO.2 

foot. 
Winter  flow.— The  relation  of  gage  heifljit  to  discharge  is  sometimes  affected  by  ice 

in  winter. 
Accuracy. — ^This  station  was  not  visited  by  engineers  of  the  Survey  during  1912. 

Sufficient  data  have  not  been  obtained  to  permit  estimates  of  discharge  to  be 

made. 

Daily  gage  height,  in  feet,  of  Big  Reed  Island  Creek  near  Allieonia,  Va,,/or  191t. 
[K.  M.  Thomas,  obeerver.) 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

Joly. 

Aug. 

Sept. 

Oct. 

Not. 

Dec 

1 

0.90 
.66 
.62 
.58 
.56 

0.74 
.77 
.66 
.70 

•n 

•M 

.09 
.94 
.86 
.74 

.64 
.56 
.51 
.51 
.52 

.58 
.53 
.58 
.63 
.60 

-n 

2.2 
.08 
.90 

1.25 

1.2 
1.7 
1.1 
.94 

0.82 
.71 
.80 
.76 
.82 

.80 

.80 

.94 

1.2 

1.05 

.94 
1.06 
1.6 
1.2 
3.4 

2.1 
1.4 
1.15 
1.0 
.96 

.01 
.86 
.86 

1.25 

1.3 

1.1 
.98 
.90 

2.7 

1.7 

1.25 

1.26 
1.40 
1.35 
1.15 
1.06 

.99 
1.00 
1.15 

i:o6 

.99 

.90 
.88 
.84 
.86 
.86 

.84 
.88 
.92 
.84 
.79 

.80 

.88 

1.00 

.82 

.78 

.77 
.91 
.94 
.88 
1.25 

0.95 
.88 
.83 
.81 
.78 

.80 
.80 
.83 
.74 
.68 

.79 
4.8 
2.6 
1.40 
1.40 

3.40 

3.0 

1.46 

1.25 

1.15 

1.10 

1.00 

1.00 

.96 

.98 

.92 

.06 
.88 
.88 
.94 
.87 

0.81 
.80 
.86 
.83 
.81 

.7» 
.77 
.74 
.71 
.71 

.70 
.60 
.68 
.60 
.88 

.78 
.71 
.68 
1.06 
.68 

.66 
.63 
.77 
.92 
.74 

.70 
.68 
.67 
.70 
.7? 

1.06 
.86 
.70 

1.0 

.77 

1.06 
.76 
.80 
.75 
.89 

.76 
.79 
.73 
.83 
.73 

.63 

.70 
.76 
1.10 
.68 

.63 
.72 
.60 
.55 
.66 

.63 
.53 
.50 
.49 
.48 
.53 

0.66 
.59 
.50 
.73 
.73 

.54 

.50 
.49 
.55 
.56 

.60 
.48 
.00 
.52 
.47 

.66 

.50 
.48 
.45 
.50 

.48 
.47 
.53 
.41 

.38 

.40 
.48 
.40 
.40 
.40 
.44 

0.43 
.35 

.30 
.35 
.35 

.37 
.83 
.40 
.45 
.37 

.35 
.83 
.34 
.48 
.45 

.63 
.35 
.53 
.53 
.65 

.55 

.38 
1.80 
1.90 
1.36 

.73 
.66 
.63 
.64 
.53 

0.50 
.47 
.48 
.48 
.47 

.46 
.47 
.45 
.43 
.43 

.48 
.48 
.44 

.54 

.75 

.50 
.54 

.47 
.50 
.70 

.50 
.48 
.45 
.50 
.49 

.47 
.45 

.45 
.45 
.46 
.47 

0.47 
.75 
.51 
.46 
.48 

.46 

1.98 

1.53 

.85 

.70 

.64 
.63 
.66 
.76 
.67 

.58 
.44 

.49 
.57 
.55 

.50 
.51 
.51 
.53 
.50 

.49 

.50 
.50 
.54 
.50 

0.57 

2 

3 

4 

6 

6 

7 

.58 
.60 
.54 

.89 

.93 
.88 

8 

9 

.70 
.63 

10 

n 

.58 
.57 

12 

.55 

13 

.50 

14 

1.05 
1.1 

1.1 

1.1 

1.15 

1.25 

1.4 

1.1 

1.06 

1.0 

.96 

.88 

.80 
.79 
.78 
.68 
1.3 
.92 

.49 

15 

.51 

W 

17 

.60 
.45 

18 

.60 

19 

.60 

20 

.59 

21 

.54 

22 

.49 

23 

.50 

24 

25 

29 

.58 
.67 

.73 

27 

28 

.80 
.90 

29 

.89 

30 

31 

.73 
1.10 

NoTB.~ReIatIoa  of  gage  height  to  discharge  probably  affected  by  ice  about  Jan.  8-20  and  about  Feb. 
2-16.  Observer  reported  "backwater''  Jan.  18;  '<creek  frosen  solid  across  at  some  places"  Jan.  20,  Ice  6  to 
10  inches  thick;  and  '< backwater"  Feb.  5  and  6,  ice  about  5  inches  thick. 
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SUBFAGE  WATEE  SUPPLY,  1912,  PABT  HI. 


LITTLB  RIYEB  NEAB  COPPEB   VALLEY,   VA. 

Iioeation.~At  highway  bridge  about  5  miles  south  of  ChildiesB  and  half  a  mile  north 
of  Copper  Valley,  Va.,  and  600  feet  above  the  mouth  of  Indian  Creek. 

BeoordB  available.— July  25, 1908,  to  December  31,  1912. 

Drainage  area. — 195  dquare  miles. 

Oage. — Standard  chain  gage  attached  to  bridge;  datum  unchanged. 

Ghamiel.— Regular  ancl  practically  permanent. 

Discharge  measurementB. — ^Made  from  downstream  side  of  bridge. 

Floods. — ^The  high  water  of  about  1900  reached  a  stage  of  approximately  12.9  feet 
referred  to  present  gage  datum. 

Point  of  zero  flow. — ^Determinations  by  leveling,  July  18,  1911,  and  Septem- 
ber 21, 1912,  indicate  that  there  would  be  no  flow  past  the  gage  if  the  river  stage 
were  to  fall  to  1.8  feet  :iK).2  foot.    Control  probably  permanent. 

Winter  flow. — ^The  discharge  is  a£fected  by  ice  for  short  periods. 

Accuracy. — Records  of  gage  height  are  considered  reliable.  Sufficient  data  have 
not  been  obtained  to  permit  estimates  of  discharge  to  be  made. 

The  following  discharge  measurement  was  made  by  C.  T.  Bailey: 
September  21,  1912:  Gage  height,  3.30  feet;  discharge,  152  second-feet. 

DaUy  gage  height,  in  feet,  of  Little  River  near  Copper  Valley,  Va.,for  1912. 


[T.A.DeHart,ob6arver.l 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

Jnly. 

Aug. 

Sept. 

Oct. 

N<nr. 

Dec. 

1 

3.68 
8.52 
8. 51 
8.49 
3.22 

3.25 
«3.7 
as.  56 

3.62 
3.71 
3.58 

"8.66' 

8.67 
8.48 
3.50 
8.53 
8.60 

8.50 
8.63 
3.82 
4.65 
4.15 

8.96 

4.8 

4.8 

4.4 

6.8 

5.8 
8.83 
4.05 
3.94 
8.87 

8.88 
8.81 
3.78 
4.26 
4.36 

4.1 

3.90 

3.82 

6.3 

4.6 

4.2 

4.05 

4.25 

4.2 

8.93 

8.88 

3.82 

3.87 

4.0 

8.80 

3.69 

8.64 
3.66 
3.68 
3.68 
8.68 

3.66 
8.70 
8.76 
3.58 
3.53 

3.54 
3.59 
8.72 
3.52 
8.52 

3.50 
3.70 
3.83 
3.73 
3.86 

3.70 
8.63 
8.62 
8.52 
3.49 

8.54 
8.54 
8.50 
8.44 
3.40 

8.66 

7.3 

5.0 

4.25 

4.2 

5.4 

4.95 

4.3 

8.90 

3.86 

8.86 
8.79 
8.76 
3.72 
8.60 

3.69 
3.64 
3.64 
8.68 
3.74 
8.60 

3.64 
8.58 
8.67 
8.64 
8.57 

8.58 
3.60 
8.58 
3.51 
3.48 

8.47 
3.45 
3.46 
3.51 
3.65 

8.59 
3.51 
3.53 
3.65 
3.58 

8.55 
3.66 
8.65 
4.16 
8.61 

3.72 
3.63 
3.49 
3.46 
3.46 

4.15 
3.73 
8.66 
8.66 
8.80 

4.2 
8.65 
8.60 
8.52 
8.72 

8.58 
8.72 
3.61 
3.77 
3.52 

8.47 
8.87 
3.39 
4.2 
3.59 

8.43 
3.39 
3.37 
8.35 
8.48 

8.46 
8.47 
8.31 
8.27 
8.28 
3.31 

8.68 
8.41 
8.36 
3.61 
8.67 

8.42 
8.37 
8.36 
8.42 
8.47 

8.41 
3.36 
3.39 
8.35 
8.36 

8.33 
3.32 
8.25 
3.31 
3.35 

8.36 
3.35 
3.27 
3.35 
8.19 

3.25 
3.27 
3.25 
3.21 
3.22 
3.21 

8.10 
8.17 
8.16 
8.18 
8.U 

8.10 
8.29 
8.47 
3.33 
8.26 

8.16 
8.00 
8.16 
8.13 
3.26 

8.16 
8.16 
8.29 
8.78 
3.58 

8.22 
3.10 
8.60 
4.06 
3.80 

8.64 
3.78 
3. 51 
3.40 
8.32 

8.28 
8.26 
3.25 
3.25 
8.28 

8.25 
8.20 
8.20 
8.20 
8.20 

8.20 
8.18 
3.20 
8.35 
8.62 

8.38 
8.25 
8.22 
8.28 
3.38 

8.32 
8.26 
8.40 
3.36 
3.26 

8.98 
3.24 
3.21 
3.22 
3.22 
3.20 

8.96 
8.38 
8.32 
8.26 
8.22 

8.38 
4.75 
4.2 
8.64 
8.44 

8.42 
8.80 
8.38 
3.48 
8.42 

8.32 
8.31 
8.30 
3. 29 
8.28 

8.29 
8.30 
8.29 
8.22 
3.21 

8.28 
8.38 
8.29 
8.36 
8.40 

8.38 

2 

8.34 

3 

8.34 

4 

8.36 

5 

3.62 

6 

3.68 

7 

3.SS 

8 

3.42 

0 

3.34 

10 

8.31 

11 

8.80 

12 

8.30 

13 

3.66 

"i'/bO 

3.31 

U 

3.36 

15 

8.52 

1ft 

8.38 

17 

3.42 
3.62 
3.61 
3.53 

3.76 

6.1 

8.93 

3.76 

4.45 

4.8 
5.1 
4.1 
3.91 

8.38 

18 

8.35 

19 

8.36 

20 

4.15 

3.36 

21 

3.36 

22 

3.32 

23 

8.33 

24 

3.42 

25 

8.54 

26 

8.60 

27 

3.54 

3.51 

3.62 

4.3 

3.90 

3.62 

28 

3.62 

% 

3.63 

30 

3.65 

31 

4.02 

a  Gage  height  to  top  of  loe. 

NoTR.— Relation  of  eage  height  to  discharge  probably  affected  by  ice  aboat  Jan.  6-20  and  about  Feb.  4- 
16.  Observer  reportea  mer  entirely  froeen  over  atgage  Jan.  13  and  Jan.  20,  with  toe  5  to  6  inches  thick, 
and  Feb.  7  and  14,  widi  ioe  about  5  inches  thick.  Tbe  ice  was  reported  "broken  up"  at  the  cootrol  at  all 
times.    River  reported  open  Feb.  17. 
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WALKEB  OBEEK  AT  BTAFFOBDSVILLB,   VA. 

lioeation. — ^At  highway  bridge  at  Staffordsville,  Va.,  500  feet  below  the  mouth  ol 

Whitley  Creek. 
Records  available.— July  24, 1908,  to  December  31,  1912. 
Drainage  area.— 277  square  miles. 

Ga^. — Standard  chain  gage  attached  to  bridge;  datum  unchanged. 
ChaimeL — ^Rocky;  practically  permanent. 

Discharge  measurements. — ^Made  from  downstream  side  of  bridge. 
Winter  flow. — ^Relation  of  gage  height  to  discharge  probably  not  affected  by  ice. 
Artifldal  controL— A  dam  and  power  plant  300  feet  above  the  station  may  affect 

the  flow  at  low  water. 
Accuracy. — Gage-height  record  is  considered  reliable.    Sufficient  data  have  not  been 

collected  to  permit  estimates  of  discharge  to  be  made. 

DMkorge  meaturemenU  of  Walker  Creek  at  Staffordwilley  Va.,  in  1912, 


Date. 

HycSrognphor. 

liei^t. 

charge. 

Apr.     8 

J. 0. Mfttherf 

Feet. 
Q.41 
6.88 
8.43 

Secrfl- 
1,800 

i\eo 

do        

Sept.  30 

C.  T.  Ballfly       

'l61 

Ihily  gage  height,  in  feet,  of  Walker  Creek  at  StaffordaviUe,  Va,,for  1912. 
(J.  F.  Durham,  obstrver.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Au«. 

Sept. 

Oct. 

Nov. 

Dec. 

1  

4.05 
3.03 
4.0 
3.04 

3.eo 

8.37 
3.63 
8.53 
8.50 

a,M 

3.48 
3.50 
8.40 
3.27 
8.88 

8.37 
8.30 
8.86 
8.61 
4.65 

4.4 

4.2 

4.05 

3.07 

3.01 

3.86 

4.3 

4.3 

4.26 

5.6 

5.0 

4.5 

4.35 

3.88 

8.94 

3.64 

2.78 
8.63 
8.73 
3.65 
8.44 

3.48 
3.44 
3.44 
3.42 
3.46 

8.44 
3.47 
3.53 
8.60 
8.73 

4.8 
6.6 
5.3 
4.75 
4.86 

4.06 
6.1 
6.1 
4.7 

4.4 

4.16 
4.16 
4.06 
3.96 

4.0 

4.06 

4.7 

5.7 

5.4 

4.06 
6.0 
7.0 
6.0 

8.8 

7.7 
6.2 
6.6 
6.2 
4.0 

4.7 

4.6 

4.35 

4.66 

6.3 

6.1 
48 
4.6 
0.2 
6.8 
6.8 

6.8 
6.4 

6.8 
6.7 
6.3 

4.06 
4.75 
4.55 
4.35 
4.26 

4.15 
4.06 
3.99 
8.97 
8.91 

3.91 
3.94 
3.93 
3.89 
3.87 

3.85 
3.85 
4.0 
3.91 
3.87 

3.85 

4.76 

6.7 

5.3 

6.3 

4.0 

4.66 

4.4 

4.26 

4.1 

406 
406 
406 
3.90 
8.79 

8.70 
6.2 
6.66 
476 
466 

7.1 

6.6 

6.4 

496 

46 

44 

426 

406 

8.93 

3.87 

3.80 
3.75 
3.69 
8.67 
8.65 
3.67 

8.40 
8.47 
3.43 
3.41 
3.44 

3.40 
3.33 
3.20 
3.27 
3.21 

3.19 
3.17 
3.17 
3.17 
3.19 

3.19 
3.20 
3.23 
3.39 
3.30 

8.26 
8.16 
8.16 
3.18 
45 

436 
6.0 
6.3 
6.9 
4  8 

47 
46 
426 
4.25 
6.1 

5.8 
46 
4  2 
40 
42 

6.2 
4  45 
4  35 
4  0 
3.87 

3.71 
3.58 
3.52 
3.54 
3.47 

3.43 
8.40 
3.43 
3.39 
8.46 

8.60 
8.40 
8.32 
3.23 
8.24 
3.37 

8.52 
8.50 
8.35 
3.34 
3.30 

8.28 
3.26 
3.18 
8.20 
8.24 

8.26 
8.22 
3.18 
3.18 
3.21 

3.17 
3.15 
3.10 
3.61 
3.30 

3.31 
3.38 
3.34 
3.44 
3.32 

3.26 
3.30 
3.33 
3.23 
3.20 
3.22 

8.16 
3.13 
3.18 
3.15 
8.04 

3.02 
2.94 

3.26 

3.06 
3.05 
3.01 
3.00 
3.01 

3.00 
3.06 
3.15 
3.61 
3.36 

3.21 

3.12 

47 

6.8 

406 

425 

47 

40 

3.76 

3.62 

3.49 
8.42 
3.34 
8.32 
8.26 

3.23 
8.20 
3.16 
3.14 
8.14 

3.10 
8.08 
3.11 
3.12 
3.22 

3.24 
3.14 
3.10 
3.18 
8.20 

8.22 
3.21 
3.16 
3.15 
3.13 

3.06 
3.05 
3.06 
3.02 
3.06 
3.05 

8.04 
3.04 
3.99 
3.06 
8.03 

3.04 

3.83 

49 

425 

8.93 

3.72 
3.58 
8.50 
3.50 
3.44 

8.32 
3.30 
3.26 
3.22 
3.21 

3.19 
8.20 
8.18 
8.16 
3.15 

3.11 
3.13 
3.14 
3.08 
3.06 

3.14 

2  

8.16 

3     

3.16 

4  

3.22 

5   

8.36 

e 

3.50 

7   

8.66 

8 

3.61 

9  

3.64 

10 

3.46 

11   

3.43 

12  

3.36 

13  

3.08 

14     

3.30 

15   

3.30 

15  

3.27 

17 

3.24 

18  

3.24 

19   

3.22 

30  

3.20 

21 

8.14 

22  

3.14 

23 

8.04 

24   

8.11 

25 

8. 03 

26  

8.00 

27 

3.29 

2S 

8.08 

29 

3.20 

30  

3.66 

31 

6.20 

NoTV.— No  Ice  reported  by  obaerver.    Relation  of  gage  height  to  discharge  probably  not  aifocted  by 
ice  during  1012. 
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8UBPA0B  WATER  SUPPLY,  1912,  PABT  HI. 


WOLF   OBEEK   NEAR   NABBOW8,   VA. 

Location.— At  highway  bridge  3  miles  above  Narrows,  Va.,  1,500  feet  below  the  New 

River,  Holston  &  Western  Railroad  bridge,  and  2}  miles  above  mouth  of  Mill 

Creek. 
BecordB  available.— July  22, 1908,  to  December  31, 1912. 
Drainage  area. — 223  square  miles. 

Gage. — Standard  chain  gage  attached  to  bridge;  datum  unchanged. 
Channel. — Rocky,  practically  permanent. 

Discharge  measurements. — ^Made  from  downstream  side  of  bridge. 
Floods. — ^A  stage  of  approximately  15.5  feet,  referred  to  gage  datum,  has  been  reached 

at  this  station;  date  unknown. 
Point  of  zero  flow.— A  determination  by  leveling  July  15, 1911,  indicates  that  there 

would  be  no  flow  past  the  gage  if  the  river  stage  were  to  fall  to  1.1  feet  drO.2  foot. 
Winter  flow. — Relation  of  gage  height  to  discharge  not  affected  by  ice  except  for 

short  periods  during  extremely  cold  weather. 
Accuracy. — Records  of  gage  height  are  considered  reliable.    Sufficient  data  have 

not  been  obtained  to  permit  estimates  of  discharge  to  be  made. 

The  following  discharge  measurement  was  made  by  C.  T.  Bailey: 
September  19,  1912:  Gage  height,  2.76  feet;  discharge,  88  second-feet. 

Daily  gage  height  ^  in  feet,  of  Wolf  Creek  near  Narrows,  Va,,for  1912. 
[J.  A.  Hale,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

3.66 
3.6 
3.55 
3.49 
3.27 

3.24 
3.28 
3.12 
3.16 
3.0© 

3.10 
3.12 
3.09 
3.03 
3.04 

3.06 
3.02 
2.98 
3.24 
4.3 

3.9 

3.7 

3.6 

3.56 

3.6 

3.5 

4.1 

3.95 

4.0 

4.8 

4.8 

4.35 

4.05 

Z.7 

8.6 

3.42 

3.40 
3.30 
3.35 
3.22 
3.18 

3.14 
3.04 
3.11 
3.06 
3.10 

3.06 
3.08 
3.18 
3.22 
3.35 

4.8 
6.4 
48 
4.4 
4.3 

4.3 
4.8 
4.5 
4.2 

3.95 

3.7 

3.7 

8.55 

3.65 

3.5 
3.46 
3.86 
5.2 
5.0 

4.6 
4.6 
7.3 
6.4 
7.6 

7.4 
6.8 
6.0 
46 
435 

415 
41 
3.96 
4  2 
48 

4  7 

445 

425 

7.8 

6.4 

5.0 

47 
6.1 
6.8 
5.4 
48 

44 

426 

41 

3.9 

3.8 

8.7 

3.6 

3.65 

3.6 

3.42 

3.47 

3.48 

3.6 

3.48 

3.42 

3.42 

3.42 

8.6 

3.6 

3.48 

3.43 
46 
6.3 
4  8 
49 



46 
43 
41 
3.9 
8.75 

3.65 
3.7 

a6 

3.5 
3.42 

3.38 

8.7 

3.65 

3.66 

3.66 

6.6 

5.6 

47 

425 

40 

3.75 
3.6 
3.48 
3.39 
^.42 

3.32 
3.20 
3.16 
3.17 
3.12 
3.06 

2.99 
2.95 
2.94 
2.92 
2.96 

2.90 
2.86 
2.82 
2.78 
2.76 

2.73 
2.71 
2.70 
2.69 
2.72 

2.77 
2.77 
2.78 
2,93 
2.86 

2.78 
2.72 
2.75 
3.06 
6.2 

415 
4  45 
4  3 
4  5 
3.95 

44 

406 
3.7 
8.8 
6.0 

47 
40 
3.8 
3.7 
3.7 

3.66 
3.66 
3.31 
3.20 
3.20 

3.09 
3.00 
2.96 
3.02 
2.98 

2.93 
2.92 
3.10 
3.06 
3.30 

8.55 
3.24 
8.10 
8.02 
3.37 
3.30 

3.24 
8.16 
3.06 
3.06 
3.00 

2.93 
2.86 
2.83 
2.84 
2.83 

2.84 
2.80 
2.82 
2.88 
2.84 

2.77 
2.72 
2.74 
2.33 
3.16 

8.7 

3.56 

3.48 

3.38 

3.24 

3.18 
3.46 
3.26 
3.16 
3.06 
3.06 

3.01 
2.94 

2.88 
2.88 
2.84 

2.80 
2.83 
2.81 
2.76 
2.71 

2.68 
2.68 
2.65 
2.64 
2.62 

2.62 
2.62 
2.70 
2.70 
2.70 

2.66 
2.69 
2.94 
3.39 
3.11 

2.96 
3.24 
3.05 
2.94 
2.84 

2.82 
2.73 
2.69 
2.68 
2.66 

2.64 
2.64 
2.61 
2.60 
2.60 

2.74 
2.58 
2.58 
2.67 
2.84 

2.76 
2.70 
2.66 
2.69 
2.79 

2.86 
2.72 
2.76 
2.79 
2.80 

2.78 
2.74 
2.70 
2.69 
2.68 
2.67 

2.68 
2.68 
2.66 
2.66 
2.61 

2.G2 
2.98 
3.75 
3.45 
3.24 

3.12 
3.01 
3.00 
3.00 
2.96 

2.89 
2.86 
2.83 
2.78 
2.76 

2.72 
2.72 
2.70 
2.74 
2.70 

2.09 
2.09 
2.73 
2.70 
2.68 

2.75 

2  

2.70 

3 

2.60 

4  

2.80 

6 

aa2 

6 

3.2S 

7 

3.36 

8 

3.31 

9      

3.20 

10 

S.U 

11 

3.  OS 

12 

3.01 

13 

2.90 

14  

2.84 

16 

2.  S3 

16 

288 

17 

283 

18 

284 

19 

284 

20 

2.79 

21 

178 

22 

176 

23 

172 

24 

174 

26 

166 

26 

178 

27 

190 

i::::::::::::::: 

30 

31 

186 
190 
3.06 
462 

NOTK.— Relation  of  gage  height  to  discbarge  probably  not  materially  affected  by  ice  during  1912.  On 
Jan.  15  observer  reported:  "  Five  feet  of  ice  below  bridge  on  north  side  of  creek;  no  ioe  on  south  side. 
There  are  springs  above  bridge." 
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BLUESTONE  RIVER  AT   LILLY,   W.   VA. 

Looation.— At  Lilly,  W.  Va.,  2,000  feet  below  the  mouth  of  Little  Blueetone  River. 

BecordB  available.— August  22, 1908,  to  January  13, 1912,  and  July  21  to  November 
7,1912.    See '^Accuracy." 

Drainage  area. — 4|4  square  miles. 

Gag«. — ^Vertical  stft  gage  in  two  sections;  datum  unchanged. 

Chaanel. — ^Practically  pennanent. 

Biaeharge  meaaarementa.— Made  from  a  boat  150  feet  above  gage  or  by  wading. 

Point  of  aero  flow. — ^Levels  taken  August  24, 1910,  indicate  that  there  would  be  no 
flow  past  the  gage  if  the  liver  stage  were  to  fall  to  0.0  foot  ±0.2  foot. 

Winter  flow. — During  portions  of  December,  January,  and  February  the  flow  may 
be  affected  by  ice. 

Aoenraey.— This  station  was  temporarily  discontinued  because  of  its  inaccendbility. 
The  gage  was  read  during  a  part  of  1912  to  complete  the  comparison  with  the  gage 
at  True  at  low  stages.  No  discharge  measurements  were  made  at  Lilly  during 
1912.  On  November  13,  1913,  the  lower  section  of  the  gage  was  found  to  be  in 
error.  Qsge  heights  of  discharge  measurements  and  daily  gage  heights  for  this 
station  for  1910  and  1911  published  in  Water-Supply  Papers  283  and  303  should 
be  corrected  as  follows:  August  24,  1910,  to  January  20,  1911,  subtract  0.02  foot; 
January  21  to  June  15,  subtract  0.03  foot;  June  16  to  November  10,  subtract  0.04 
foot;  November  11  to  December  31,  subtract  0.05  foot.  The  proper  corrections 
have  been  applied  to  the  gage  heights  for  1912  here  published. 

DaUy  gage  height,  in  feet,  o/BlueiUme  River  at  LiUy,  W.  Va.ffor  191 1, 
[W.  H.  LUly,  observer.] 


Day. 

Jan. 

July. 

Aug. 

Sept 

1.75 
1.67 
1.49 
1.48 
1.38 

1.25 
1.28 
1.17 
1.12 
1.09 

1.12 
1.13 
1.10 
1.09 
1.08 

1.05 
.97 
1.08 
1.22 
1.64 

1.48 
1.21 
1.23 
2.55 
2.1 

1.88 
1.58 
1.98 
1.81 
1.58 

Oct 

Nov. 

1 

2.75 
2.55 
2.85 
2.85 
2.8 

2.25 

2.2 

2.85 

8.1 

2.95 

2.36 
2.4 
2.5 

2.05 
1.91 
1.64 
1.52 
1.44 

1.40 
1.88 
1.32 
1.30 
1.23 

1.26 
1.28 
1.34 
1.28 
1.32 

1.27 
1.28 
1.20 
1.30 
1.89 

2.1 

2.45 

2.15 

2.1 

1.89 

1.76 
1.92 
2.05 
1.81 
1.64 
1.69 

1.41 
1.84 
1.27 
1.28 
1.21 

1.15. 

1.18 

1.11 

1.05 

1.03 

1.02 
.99 
1.04 
1.09 
1.17 

1.28 
1.25 
1.32 
1.38 
1.42 

1.43 
1.48 
1.52 
1.52 
1.40 

1.45 
1.38 
1.33 
1.38 
1.32 
1.25 

1.28 

2 

1.19 

3 

1.18 

4 

5 

1.17 
1.28 

6 

1.80 

7 

1.35 

8 

9 

10      

n             

12 

13          

14 

15 ' 

1 
16 ' 

17 1 

IS ' 

S: :::::::::::  :::::::::::::::::::::::::::::::::::i 

20 1 -- 

21 

1.53 
1.56 
1.67 
1.72 
2.2 

2.75 
2.45 
1.92 
1.72 
1.62 
2.30 

22 

23 

24     

25 

26 

27 

28 

29     

30 

31 ; 

NoTK. — Observer  made  no  report  oonooming  ioe.    Relation  of  gage  height  to  dJicharge  probably  affected 
by  ice  Jan.  8-13.    See  "  Aocurecy  "  in  station  description. 
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SURFACE  WATER  SUPPLY,  1912,  PART  HI. 


BLUESTONE   RIVER   NEAR  TRUE,  W.  VA. 

Location. — ^At  Barker's  ford,  1  mile  above  the  mouth  of  the  river  and  three-fourtha 

of  a  mile  above  True  post  office. 
Becords  available.— October  17,  1911,  to  Decembegr  31,  1912. 
Gage. — Staff  gage  in  two  sections,  on  right  side  of  river. 
Channel. — Practically  permanent. 

Discharge  measurementB.— Made  from  a  boat  20  feet  below  gage  or  by  wading. 
Point  of  zero  flow. — ^A  determination  by  wye  levels  on  September  7, 1912,  indicates 

that  there  would  be  no  flow  past  the  gage  if  the  stage  of  the  river  were  to  fall  to 

0.5  footzfcO.l  foot. 
Winter  flow.— The  relation  of  gage  height  to  discharge  may  be  affected  by  ice  for 

short  periods  during  December,  January,  and  February. 
Accuracy. — Gage-height  record  is  considered  reliable.    Sufficient  data  have  not  been 

obtained  to  permit  estimates  of  discharge  to  be  published. 
The  following  discharge  measurement  was  made  by  wading  at  a  section  about  500 
feet  below  the  gage  by  C.  T.  Bailey: 
September  7,  1912:  Gage  height,  1.64  feet;  discharge,  69  second-feet. 

Daily  gage  height,  in  feet,  ofBlueatone  River  near  True,  W.  Va.,for  1912, 
[Arthor  Barker,  observer.] 


■ 

Day. 

Ian. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov, 

Dec. 

1 

3.05 
2.8 
2.65 
2.55 
2.3 

2.25 
2.25 
2.25 
2.25 

3.4 

3.06 

2.65 

2.5 

2.4 

2.3 
2.15 

2.66 
2.3 
2.3 
2.3 
2.26 

2.26 

2.3 

3.0 

4.7 

4.3 

4.0 
7.0 
6.7 
6.8 
4.8 

6.4 
4.0 
3.8 
3.4 
2.9 

2.25 
2.65 
2.66 
6.2 
5.0 

8.9 
3.6 
3.7 
6.8 
6.0 
4.0 

3.36 

9.0 

7.1 

4.4 

3.4 

3.16 
2.95 
2.86 
2.66 
2.5 

2.46 

2.4 

2.3 

2.6 

2.4 

2.3 

2.26 

2.65 

2.66 

2.46 

2.85 

2.35 

2.56 

2.5 

2.36 

2.3 
4.7 
6.0 
4.6 
4.1 

3.55 

8.1 

2.85 

2.65 

2.6 

2.65 

8.7 

3.4 

3.0 

2.65 

2.85 

4.9 

3.8 

3.6 

2.05 

8.36 

3.7 

8.2 

2.7 

2.65 

2.6 

2.4 

2.36 

2.25 

2.05 

2.06 

2.1 

2.0 

1.96 

1.98 

2.0 

1.89 
1.84 
1.88 
1.86 
1.86 

1.78 
1.67 
1.62 
1.62 
1.59 

1.67 
1.54 
1.52 
1.52 
1.62 

1.63 
1.74 
1.86 
1.94 
2.05 

1.90 

1.72 

1.76 

2.7 

4.8 

3.7 
6.0 
3.8 
2.86 
2.6 

8.16 

3.8 

3.2 

2.7 

3.8 

8.7 
3.36 
2.6 
2.36 
2.46 

2.35 

2.25 

2.3 

2.06 

2.26 

1.94 

"i.'w' 

1.97 
2.1 

1.92 
1.90 
1.82 
1.92 
1.96 

8.00 

2.1 

Zl 

2.0 

1.97 

1.92 

1.97 
1.97 
1.92 
1.88 
1.86 

1.80 
1.76 
1.71 
1.70 
1.70 

1.66 
1.62 
1.62 
1.62 
1.64 

1.66 
1.64 
1.66 
1.69 
1.74 

2.25 

2.46 

2.3 

2.26 

2.16 

2.1 

2.6 

2.0 

1.92 

1.92 

1.90 

1.73 
1.72 
1.70 
1.68 
1.67 

1.66 
1.64 
1.60 
1.68 
1.66 

1.66 
1.63 
1.62 
1.60 
1.50 

1.60 
1.46 
1.42 
1.39 
1.62 

1.80 
1.49 
1.66 
1.70 

1.72 
1.70 
1.68 
1.66 
1.60 

1.61 
1.60 
1.56 
1.60 
L48 

1.46 
1.46 
1.48 
1.61 
..l.M 

1.60 
1.60 
1.50 
1.60 
1.65 

1.66 
1.62 
1.60 
1.61 
1.66 

1.62 
1.60 
1.61 
1.57 
1.52 
1.60 

L60 
1.50 
1.60 
1.60 
L60 

L60 
1.56 
1.62 
1.70 
1.76 

1.90 
1.88 
1.88 
1.86 
1.82 

1.77 
1.70 
1.66 
1.60 
1.69 

1.59 
1.68 
1.54 
1.50 
1.50 

1.60 
1.60 
1.50 
1.50 
1.60 

1.55 

2 

1.56 

3^ 

1.54 

4 

1.50 

5 

1.56 

6 

1.80 

7 

2.00 

8 

Z06 

0 

2.00 

10 

1.05 

11 

1.90 

12 

..! 

1.86 

13    

1.84 

14 

2.4 

'ios* 

1.80 

15 

1.76 

16 

1.70 

17 

1.68 

18.             

1.64 

19 

2.26 
2.46 

2.8 
3.16 
3.3 
3.0 
2.7 

3.0 
3.6 
3.25 
2.86 



1.61 

20 

1.61 

21 

1.60 

22 

' 

1.60 

23 

1.60 

24 

i.eo 

25 

2.8 

2.75 

3.1 

3.3 

4.0 

5.8 

4.4 

1.63 

26 

27 

28 

29 

30 

31 

Note.— Relation  of  eage  height  to  discharge  affected  by  ice  about  Jan.  6-26  and  about  Feb.  6-20.  The 
observer  reported  as  follows:  Jan.  7,  ice  present  last  10  days;  Jan.  9,  lower  portion  of  gage  torn  out  by  loe: 
Jan.  14,  river  frozen  over  at  gage  and  at  control;  ice  5  inches  thick:  Jan.  25,  lower  potuon  of  gage  repuoed; 
Feb.  7  and  15,  river  open  in  middle,  control  partly  ftoien,  ice  3  and  7  inches  thick  on  respeot^e  dates.  No 
record  Sept  2&-^;  gage  broken  by  windstorm. 

GREENBBIER   RIVER   NEAR  MARLINTON^  W.  VA. 

liocation. — At  Chesapeake  &  OMo  Railway  bridge  on  the  switch  that  nmfl  to  Gamp- 
belPB  lumber  mill,  1}  miles  above  Marlinton,  W.  Va.,  and  immediately  below  the 
mouth  of  Stoney  Creek. 
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Beoords  ayailable.— July  9, 1908,  to  December  31, 1912. 

Drainage  area. — 408  square  miles. 

(Hge. — Staodaid  chain  gage  attached  to  bridge;  datum  unchanged. 

ChanneL— €oaree  gravel;  control  section  probably  not  permanent. 

Diflchazge  measurementa. — ^Made  from  downstream  side  of  bridge. 

Point  of  sero  flow.— A  determination  by  leveling  September  6,  1912,  indicates  that 

there  would  be  no  flow  past  the  gage  if  the  river  stage  were  to  fall  to  2.7  feet  dK).l 

foot. 
Winter  flow. — Relation  of  gage  height  to  dischaige  affected  by  ice  during  parts  of 

December,  January,  and  February. 
Aoeoracy. — Sufficient  data  have  not  been  obtained  to  pennit  estimates  of  dischaige 

to  be  published. 

Dwharge  meatewremenU  ofGruTihrieT  River  at  MarlinUm,  W.  Va.,  in  1912. 


Date. 

Hydrognpher. 

helgSt. 

Dis- 
chaxige. 

Mar.  23 

r.  T.  Bailey 

Feet. 
6.44 

6.84 
3.37 

1,790 

25 

do 

4,090 
«36.1 

Sept.    8 

do 

a  Measurement  made  by  wading. 

Daily  gage  height,  infeety  ofGreenbritr  River  near  MarlinUm^  W.  Va.ffor  1912. 

[P.  a.  Johnaton,  Jan.  l-Aog.  17,  and  A.  N.  Rudd,  Sept.  6-Dec.  31,  observers.] 


Day 

j  Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Deo. 

1 

6.3 

"'8."d3* 

2.97 

'*i'86' 

7.0 
6.6 
6.2 
5.8 
5.6 

6.4 
5.2 
6.1 
4.96 

4.86 
4.76 
4.66 
4.56 
4.6 

4.44 
4.87 
4.30 
4.26 
4.21 

4.16 

4.23 

4.56 

5.0 

&7 

8.6 
7.0 
6.1 
4.8 
5.46 

6.0 
6.4 
4.9 
6.8 

6.3 

5.0 
6.6 
6.1 
7.2 
6.9 
6.2 

5.8 
6.6 
5.26 
6.1 

4.8 

4.6 

4.28 

4.44 

4.7 

4.6 

4.48 
4.32 
4.22 
4.14 
4.08 

4.6 

6.1 

6.35 

6.4 

6.06 

4.0 
4.8 
4.7 
4.6 
4.66 

4.46 
4.39 
4.34 
4.30 
4.26 

4.31 
4.16 
4.13 
4.07 
4.03 

3.96 
8.91 
8.88 
8.86 
8.83 

4.65 

6.5 

8.7 

6.7 

6.6 

7.6 
7.0 
6.0 
5.5 
5.3 

6.0 

6.6 

6.16 

4.7 

4.36 

4.07 

ass 

8.74 
3.66 
3.60 
3.66 

3.52 
3.48 
8.46 
3.44 
8.42 

8.43 
8.40 
8.39 
3.38 
3.35 

8.83 
8.38 
3.36 
3.23 
8.19 

3.29 
3.59 
4.01 
4.08 
4.00 

3.90 
3.83 
3.76 
3.70 
a58 

8.48 
3.63 
8.88 
4.49 
4.75 

4.40 
4.33 
4.28 
4.24 
4.18 

4.13 
4.05 
3.96 
3.89 
8.83 

8.79 
3.74 
3.68 
3.62 
3.56 

3.52 
3.46 
3.40 
3.33 
3.27 

3.24 
3.22 
3.18 
3.63 
7.2 

7.6 
6.4 
5.7 
5.1 
4.8 
4.6 

4.36 
4.03 
8.83 
8.73 
8.66 

8.59 
3.56 
8.53 
8.60 
3.60 

3.56 
3.49 
3.46 
3.44 
3.43 

3.43 
3.41 

3.81 
8.81 
8.31 
3.30 
8.80 

3.39 
3.35 
8.34 
8.36 
3.25 

3.26 
3.26 
8.32 
3.39 
3.38 

8.40 
3.36 
8.82 
4.9 

4.7 

4.08 
4.00 
3.85 
3.78 
3.82 

8.78 
3.63 
8.64 
3.50 
8.49 

3.46 
3.40 
8.44 
8.43 
3.40 

3.40 
3.40 
3.40 
3.40 
3.38 

3.38 
8.36 
3.38 
8.38 
8.45 

3.48 
3.48 
3.50 
3.60 
8.70 

3.68 
8.63 
3.60 
3.55 
3.52 
3.50 

8.48 
8.45 
8.45 
3.42 
8.40 

3.40 

6.45 

6.9 

6.1 

4.6 

4.36 
4.15 
4.00 
3.95 
3.90 

8.83 
8.70 
8.70 
3.63 

8.63 
3.61 
8.60 
8.56 
3.53 

3.50 
3.50 
8.58 
3.50 
3.50 

3.63 

2      

5.8 

3.56 

3 

5.35 

3.64 

4     

4.9 

3.88 

5 

4.5 

4.  OB 

e 

......1    4.16 

4.7 

7 

: '  4.12 

4.8 

8 

j    4.26 

4.5 

9        

1    4.32 

4.36 

10 

!    4.37 

4.18 

11 

12         .... 

1 

4.42 

4.40 

4.15 
4.06 

13 

14 

4.38 

4.34 

4.08 
4.00 

15 

:     4.30 

4.10 

16 

17         ... 

'    4.30 

4.28 

4.10 
3.93 

18 

4.26 

3.93 

19 

4.26 

8.86 

20 

21 

22 

4.24 

'    4.24 

4.42 

8.85 

3.86 
8.80 

23 

24 

4.75 

4.8 

8.66 

25 

4.75 

'8.8 

as 

1    4.7 

27 

4.6 

S::::::::::::::;..:.:.. 

29 • 

30 ' 

3.80 

31 

1    3.12 

6.8 

1 

i 

«  Gage  height  to  top  of  ice. 

NoTB.~Relation  of  gace  hei^t  to  discbazge  probably  affected  by  ice  about  Jan.  7  to  Feb.  31  and  during 
most  of  the  period  from  Mov.  27  to  Dec.  30.  O  Dserver  made  no  report  conoeniing  ice  prior  to  Jan.  28,  but 
from  then  to  Feb.  18  river  was  reported  partly  frozen,  with  ice  from  5  to  10  inches  thick  and  broken  up  at 
the  controL  On  Feb.  21  rain  and  the  ice  break-up  were  reported.  On  Nov.  28,  Dec.  1  and  3,  observer 
reported  river  frosen  over.  On  Dec.  4-6,  general  rain;  Dec.  12,  ice  running;  Dec.  13,  river  frozen  over; 
Dec.  14,  *'ice  gorges  up  sometimes; "  Deo.  25,  ioe  heavy,  with  snow  on  top  of  ft;  Dec.  30-31,  general  rahi  on 
heavy  snow— xain  caused  rise. 
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SUBFACE  WATER  SUPPLT,  1912,  PAET  HI. 


OBEENBBIEB  BIVEB  AT  ALDEBSON,  W.  VA. 

Location. — ^At  highway  bridge  at  Aldenon,  W.  Ya.,  half  a  mile  above  the  mouth  of 

Muddy  Creek. 
BeoordB  available.— August  1,  1895,  to  July  15,  1906;  May  10,  1907,  to  December 

31,  1912. 
Draina^^e  area. — 1,340  square  miles. 

Gage. — Standard  chain  gage  attached  to  bridge;  datum  unchanged. 
GhanneL — Permanent  or  nearly  so;  wide  and  shallow. 
Discharge  meaaurementa.— Made  from  downstream  side  of  bridge. 
Floods. — ^No  record  of  floods  previous  to  installation  of  the  gage.    Maximuni  gage 

height  since  establishment  of  gage  was  18.2  feet  November  26, 1900. 
Winter  flow. — ^The  records  are  affected  little  if  any  by  ice. 

The  following  discharge  measiuement  was  made  by  G.  T.  Bailey: 
March  24,  1912:  Gage  height,  5.88  feet;  discharge,  9,200  second-feet. 

Daily  gage  height,  in  feet,  of  Greenbrier  River  at  Alderaon,  W.  Va,,for  1912. 
\yf.  J.  Hancock,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dee. 

1 

6.1 

4.9 

4.2 

8.75 

3.4 

2.96 
2.70 
2.80 
2.90 
2.08 

2.92 
2.79 
2.76 
2.65 
2.68 

2.44 
2.35 
2.52 
2.80 
3.3 

3.2 
3.15 
3.0 
3.0 
3.15 

3.1 

3.06 

2.96 

3.2 

4.5 

4.40 

3.85 
3.56 
3.8 
2.92 

2.88 

2.72 
2.80 
2.65 
2.78 
2.65 

2.56 
2.45 
2.46 
2.40 
2.37 

2.35 
2.36 
2.40 
2.67 
2.82 

8.7 
8.1 
6.8 
4.4 

8.8 

3.7 
8.4 
6.2 
4.7 

4.0 

3.6 

8.36 

3.16 

3.0 

2.92 

2.84 
2.96 
3.65 
3.95 

3.6 
3.5 
'4.9 
6.4 
6.4 

11.9 
6.7 
5.0 
4.4 
4.2 

4.6 
4.7 
4.4 

6.4 
6.9 

6.7 
4.7 
4.1 
8.3 
8.1 
6.7 

4.7 
5.4 
6.0 
6.0 
4.3 

3.8 
8.6 
3.6 
3.3 
3.2 

3.1 

2.96 

2.88 

2.79 

2.74 

2.09 
2.74 
3.2 
3.76 
3.55 

8.25 

3.1 

3.05 

8.1. 

3.05 

2.98 

3.05 

3.35 

3.3 

8.46 

8.46 

8.25 

8.1 

2.94 

2.88 

2.78 

2.62 

3.66 

3.4 

8.25 

8.1 
6.3 
8.3 
6.0 
4.7 

6.1 
8.6 
5.5 
4.3 
3.8 

3.4 

3.15 

2.96 

2.82 

2.71 

2.61 
2.54 
2.46 
2.40 
2.38 
2.29 

2.21 
2.19 
2.16 
2.12 
2.08 

2.06 
2.02 
1.96 
1.89 
1.90 

1.80 
1.80 
1.83 
1.80 
1.84 

1.81 
1.81 
1.85 
2.02 
2.12 

2.11 
2.06 
2.20 
2.10 
2.26 

2.25 
2.25 
8.15 
8.10 
2.96 

2.80 
2.56 
2.38 
2.29 
2.64 

3.0 
2.63 
2.54 
2.37 
2.26 

2.29 
2.49 
2.39 
2.24 
2.36 

2.3S 
2.18 
2.15 
2.18 
2.10 

2.38 
2.25 
2.19 
2.99 
2.26 

5.0 

3.4 

2.85 

2.54 

2.36 

2.24 

2.20 
2.10 
2.04 
2.12 
2.08 

1.98 
1.96 
1.91 
1.87 
1.84 

1.80 
1.83 
1.82 
1.86 
1.80 

1.74 
1.70 
1.72 
1.77 
1.75 

1.70 
1.76 
1.74 
1.70 
1.09 

1.71 
1.70 
1.64 
1.61 
1.03 
1.09 

1.79 
1.78 
1.73 
1.71 
1.65 

1.04 
1.64 
1.67 
1.62 
1.60 

1.02 
1.68 
1.62 
1.61 
1.62 

1.61 
1.40 
1.63 
1.92 
1.76 

1.62 
1.68 
1.78 
3.65 
8.25 

2.84 
2.66 
2.30 

2.18 
2.11 

2.04 
1.98 
L90 
1.89 
1.83 

1.79 
1.80 
1.78 
1.76 
1.75 

1.74 
1.72 
1.71 
1.73 
1.82 

1.80 
1.78 
1.74 
1.79 
1.88 

2.14 
2.02 
2.02 
2.09 
2.20 

2.16 
2.11 
2.02 
1.98 
1.96 
1.90 

1.86 
1.85 
1.82 
1.81 
1.80 

1.80 
2.00 
4.6 
3.95 
3.2 

2.80 
2.64 
2.48 
2.38 
2.30 

2.24 
2.19 
2.12 
2.09 
2.06 

2.02 
1.99 
1.05 
1.94 
1.02 

1.03 
1.90 
1.90 
1.88 
1.81 

1.79 

2 

1.85 

3 

1.90 

4 

2.06 

5 

2.20 

6 

2.70 

7 

3.4 

8 

3.2 

9 

2.90 

10 

2.68 

11 

2.52 

12 

2.42 

13 

2.31 

14 

2.12 

15 

2.02 

16 

2.16 

17 

2.26 

18 

2.21 

19 

2.18 

20 

2.16 

21 

2.00 

22 

1.88 

23 

1.78 

24 

1.85 

25 

1.06 

28 

1.91 

27 

1.06 

28 

2.16 

29 

2.04 

30 

2.88 

81 

7.0 

Note.— Holaticm  of  gage  height  to  dL<«hane  probably  affected  by  ioe  Jan.  8  to  18.    There  may  also  have 
been  some  slight  effect  for  a  short  period  In  February. 
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DaHy  dMuarffe,  in  second-feet,  ofOreenbrier  River  at  Aldenon,  W,  Va.ffor  1912, 


Day. 


1 

2 

10,000 
6,520 

3 

4,620 
3.480 

4 

5 

2,620 
1,630 

G 

7 

1,160 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

1,330 

20 

2,380 
3,140 

21 

22 

2.040 

23 

1,720 

24 

1,720 

25 

2,040 
1,920 

26 

27 

1,820 

28 

1,620 
2,140 

29 

30 

6  420 

6;  160 

31 

Jao. 


Feb. 


3,720 
2,980 
3,380 
1,560 
1,480 

1,100 
1,330 
1,080 
1,300 


942 
788 
801 
720 


671 

720 

956 

1,370 

3,350 
16,800 
9.100 
6,150 
3,600 

3,350 
17,800 
10,300 

5,960 


Mar. 


4,100 
2,860 
3,500 
3,040 
1,720 

1,560 
1,400 
1,640 
8,220 
3,960 

3.100 
3,860 
6,520 
7,940 
10,900 

31,100 
11,000 
6,800 
6,160 
4,620 

5,600 
5,960 
6,150 
7,940 
13,600 

8,810 
5,960 
4,360 
17,500 
16,800 
8,810 


Apr. 


5.960 
7;  940 
0,700 
6,800 
4,880 

8,600 
8,100 
3,860 
3,380 
3,140 

1,030 
1,640 
1,480 
1,310 
1,330 

1,140 
1,230 
3,140 
3.480 
3,080 

3,360 
1,030 
1,830 
1,030 
1,830 

1,680 
1,830 
3,500 
3,380 
3,740 


May. 


3,740 
3,260 
1,020 
1,600 
1,300 

1,800 
1,090 
3,980 
3,630 
3,360 

1,030 
10,600 
17,500 
0,700 
5,060 

10,000 
18.300 
8,230 
4,880 
3,600 

3,630 
3,040 
1,630 
1,370 
1,180 

1,020 
013 
788 
720 
606 
587 


June. 


501 
481 
443 
415 
380 

364 
831 
287 
340 
246 

188 
188 
205 
188 
211 

194 
194 
217 
331 
415 

405 
356 
400 
396 
555 

544 

544 

3,040 

1,920 

1,680 


July. 


1,330 
942 
606 

587 
1,060 

1,730 

1,050 

013 

688 

555 

587 
842 
706 
533 
671 

606 
471 
443 
471 
396 


544 

481 

1,700 

655 

6,800 

2,620 

1,420 

913 

671 

533 


AuR. 


490 
396 
347 
415 
380 

301 
287 
253 
329 
211 

188 
205 
300 
317 
188 

159 
140 
150 
174 
164 

140 
164 
159 
140 
136 

145 
140 
117 
105 
113 
136 


Sept 


183 
178 
154 
145 
130 

117 
117 
128 
109 
101 

100 
OS 
76 
73 
76 

73 
68 
70 
960 
164 

100 
06 

178 
2,080 
3,260 

1,400 
943 
598 
471 
405 


Oct.   Nov. 


347 
801 
346 
240 
205 

183 

188 
178 
169 
164 

159 
150 
146 
154 
200 

138 
178 
159 
183 
234 

434 

831 
331 
388 
490 

443 
405 
331 
301 
287 
246 


223 
217 
300 

104 
188 

188 

815 

5,690 

3,980 

3,140 

1,440 

1,060 

828 

696 

598 

533 

481 
415 
383 
356 

331 
308 
380 
374 
360 

367 
346 
346 
234 
194 


Dec. 


183 
317 
246 
356 
400 

1,160 
2,620 
3,140 
1,520 
1,130 

884 

747 
610 
415 
831 

462 
555 
501 
471 
452 

315 
334 
178 
317 
380 

253 
280 
453 
347 
1,480 
12.000 


Note.— Daily  dischaige  computed  firom  a  rating  carve  well  defined  between  46  and  8,230  second-feet  (nipe 
heights  1.4  and  5J>  feet),  fairly  well  defined  between  8,520  and  16,400  second-feet  (gage  heights  5.6  and  8.0 
feot)  and  poorly  defined  above  10,400  seoond-feet  (gage  height  8.0  feet). 

Mean  dficharge  Jan.  8  to  18  estimated,  bocause  of  loe,  from  gage  heights,  observer's  notes,  and  olimato- 
logic  records,  at  700  second-feet.  This  estimate  of  dischaive  when  the  relation  of  gage  height  to  discharge 
is  believed  to  have  been  aflfected  by  Ice  is  ba?«d  on  insufrlciBnt  data  and  therefore  should  be  used  with 
caution.    No  correction  applied  for  possible  effect  of  ice  in  February. 


M<mthly  dUcharge  of  Greenbrier  River  at  Alderaon,  W.  Va.,  for  1912. 
[Drainage  area,  1,340  square  miles.] 


Month. 


Discharge  in  second-feet. 


^ayfTPii*". 


IffaimiiTn- 


Mean. 


Per 

square 
mile. 


Run-off 
(depth  in 
mcneson 
drainage 
area). 


Accu- 
racy. 


January..., 
Februwy.. 
March..:.. 

&:::: 

Jnne 

July 

August 

September 
October... 
November. 
December. 

The] 


10,000 
17,800 
31,100 
0,700 
18,200 
2,040 
6,800 
400 

^S" 

5,600 
12,000 


31,100 


050 

1,400 

1,140 

587 

188 

396 

105 

68 

145 

188 

178 


2,230 

3,510 

6,050 

2,060 

4,010 

498 

1,040 

213 

395 

257 

750 

1,050 


1.66 
2.62 
5.10 
2.21 
2.00 
.372 
.776 
.150 
.205 
.192 
.566 
.784 


1,990 


1.40 


1.01 
3.83 
6.08 
2.47 
3.45 
.42 
.80 
18 
33 
22 
63 
00 


C. 
B. 
B. 
A. 
A. 
A. 
A. 
A. 
B. 
A. 
B. 
B. 


20.21 


Note. 


footnote  to  table  of  daily  discharge. 
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BUBFACE  WATEB  SUPPLY,  1912,  PABT  IH. 


OAX7LEY  BIYEB  AT  ALLINGDALE,   W.   TA. 

liooatioxi. — ^At  Baltimore  A  Ohio  Railroad  bridge  one-fourth  mile  south  of  depot 
at  Allingdale,  W.  Va.,  and  immediately  below  the  mouth  of  Rock  Creek. 

Becords  avaiUble.— July  3, 1908,  to  December  31, 1912. 

Drainage  area. — 248  square  miles. 

Gage. — Standard  chain  gage  attached  to  bridge;  datum  unchanged. 

Channel. — Rough  and  irregular,  but  probably  permanent. 

Discharge  measurements. — ^Made  from  upstream  side  of  bridge  or  from  wooden 
bridge  near  depot.  The  bottom  of  the  stream  is  rough  and  irregular,  but  with 
extreme  care  acciurate  measurements  can  be  made.  The  measuring  section  at  the 
railroad  bridge  is  a  poor  one,  and  measurements  are  made  at  the  wooden  bridge 
near  the  railroad  depot  whenever  possible. 

Point  of  zero  flow. — ^Levels  taken  August  15, 1910,  indicate  that  there  would  be  no 
flow  past  the  gage  if  the  river  stage  were  to  fall  to  3.33  feet  diO.2  foot. 

Winter  flow. — Ice  may  affect  the  relation  of  gage  height  to  discharge  for  short  periods 
during  December,  January,  and  February. 

Accuracy. — Sufficient  data  have  not  been  obtained  to  permit  estimates  of  dischaige 
to  be  made. 

The  following  discharge  measurement  was  made  by  G.  T.  Bailey: 
March  21,  1912:  Gage  height,  7.65  feet;  discharge,  2,060  second-feet. 

Daily  gage  height,  in  feet,  ofCkLuUy  River  at  Allingdale,  W.  Va.^for  1912. 
[Harry  Jones,  o1»erver.] 


Day. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

7.2 

7.6 

6.25 

6.7 

5.9 

4.71 

5.25 

7.2 

5.15 

6.15 

6.0 

4.80 

6.05 

7.2 

6.96 

6.6 

5.85 

4.65 

6.16 

&2 

6.0 

5.05 

&15 

4.89 

6.6 

7.0 

6.90 

7.6 

5.80 

4.54 

5.15 

5w76 

4.98 

6.0 

&15 

5.3 

6.15 

7.0 

5.6 

7.0 

5.6 

4.78 

5.45 

6.6 

4.96 

4.90 

&05 

5.5 

5.6 

6.7 

6.45 

6.6 

6.5 

4.77 

6.4 

5.3 

5.1 

4.84 

6.0 

5.9 

5.2 

6u65 

5.35 

6.25 

5.45 

4.67 

6.05 

5.15 

4.90 

4.78 

4.96 

6.4 

5.2 

6.4 

6.25 

6.05 

6.6 

4.57 

6.6 

5.0 

4.94 

4.75 

6.05 

6.5 

5.8 

5.8 

5.25 

6.65 

6.05 

4.54 

6.25 

4.0 

4.82 

4.70 

9.0 

6.25 

5.36 

6.6 

6.6 

6.3 

6.36 

4.42 

5.1 

4.86 

4.08 

4.68 

7.0 

5.9 

5.3 

6.36 

6.8 

6.0 

6.0 

4.37 

5.4 

4.78 

4.66 

4.64 

6.2 

5.65 

5.3 

5.1 

6.7 

6.8 

5.75 

4.36 

6.55 

4.87 

4.68 

4.60 

6.9 

5.6 

6.2 

6.06 

6.8 

5.65 

11.1 

4.20 

6.06 

5.26 

4.64 

4.60 

6.65 

6.6 

5.15 

5.0 

6u05 

5.55 

8.6 

4.20 

6.45 

5.6 

4.50 

4.60 

5.6 

5.4 

5.0 

4.98 

6.7 

5.45 

8.1 

4.22 

6.3 

5.05 

4.47 

4.60 

&6 

5.05 

5.0 

4.75 

6.6 

6.3 

6u75 

4.18 

6.8 

4.88 

4.46 

4.60 

6.4 

5.15 

5.0 

4.97 

10.6 

5.25 

7.7 

4.12 

7.1 

4.78 

4.42 

4.62 

6.3 

5.4 

6.06 

5.0 

7.8 

5.95 

8.8 

4.22 

6.06 

4.70 

4.44 

4.62 

5.25 

5.4 

6.1 

5.05 

7.0 

6.2 

7.6 

5.15 

6.8 

4.62 

4.68 

4.62 

5.3 

5.1 

5.3 

5.15 

6.9 

6.3 

6.85 

6.05 

8.7 

4.80 

4.70 

4.74 

5.  IS 

5.1 

6.45 

6.2 

7.3 

5.95 

6.35 

6.1 

6.7 

5.7 

4.76 

5.35 

5.15 

5.15 

6uO 

6u06 

7.8 

6.7 

6u0 

6.45 

6.0 

6.5 

4.68 

6.15 
4L95 

5.15 

5.1 

6.05 

7.6 

&0 

5.55 

5.76 

6.1 

7.5 

6.3 

4.62 

5.15 

5.9 

6.15 

6u8 

6.9 

6.0 

5.55 

4.98 

6u65 

6.3 

4.54 

6.05 

6.15 

4.7 

6u25 

6.6 

7.1 

6.95 

6.35 

5.15 

6.0 

6.3 

6.85 

6.1 

4.98 

5.0 

6.15 

5.95 

8.8 

5.75 

5.2 

5.1 

9.7 

4.96 

6.3 

6.7 

4.96 

4.85 

6.05 

6.35 

7.4 

6.6 

6.15 

5.6 

8.0 

4.86 

5.65 

6w46 

4.90 

4.86 

5.7 

11.8 

6.7 

6.5 

5.05 

6ul 

6.7 

6.1 

5.66 

5.45 

4.85 

5.0 

5.25 

7.2 

6u25 

6.7 

4.96 

6.5 

6.05 

5.0 

5.5 

6.3 

4.76 

5.2 

6.9 

6.7 

8.3 

6.5 

4.93 

6.8 

6.7 

5.05 

6.8 

6.2 

5.0 

a&3 

10.2 

a6 

5.8 

4.92 

6.45 

5.9 

5.8 

5.3 

6.1 

4.68 

5.4 

7.7 

7.4 

4.83 

6.75 

5.36 

6.1 

8.5 

1. 

2. 
3. 
4. 
6. 

6. 
7.. 
8., 
9. 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 

10.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


a  Oage  height  to  top  of  ice. 

Note.— Relation  of  gaxe  height  to  discharge  ph>bably  affected  by  ice  Jan.  6-19,  and  poasibly  at  timo 
during  February.  The  ooaerver  reported  on  Apr.  1  that  the  river  did  not  treete  over  at  the  oridge,  probably 
because  ot  being  high  and  swift  at  the  gage,  during  the  cold  periods,  but  that  on  the  pools  both  above  and 
below  the  gage  at  a  distance  of  about  200  yards  the  ice  ranged  from  about  10  inches  ttdck  at  the  banks  to 
about  6  Inches  thick  at  the  center;  that  on  Feb.  27  the  ice  began  to  break  ap  and  quite  a  large  quantity 
came  down  Irom  above,  after  which  date  there  was  no  ice. 
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OAULET  BIYEB   NEAB  SUMMEBSYILLE;   W.   YA. 

liocation. — ^At  highway  bridge  known  as  Brocks  Bridge,  2}  miles  southeast  of 
SununeiBville,  W.  Va.,  and  one-eighth  mile  below  mouth  of  Muddlety  Creek. 

Becords  available.— July  6, 1908,  to  December  31, 1912. 

Drainage  area. — 686  square  miles. 

Ga^. — Standard  chain  gage  attached  to  bridge;  datum  unchanged  since  established. 

Channel. — Practically  permanent. 

Diacharge  meaaoreznentB. — ^Made  from  downstream  side  of  bridge. ' 

Winter  flow. — Relation  of  gage  height  to  discharge  may  be  affected  by  ice  for  short 
periods  during  December,  January,  and  February. 

Accuracy. — Gage-height  records  are  considered  reliable 

The  following  discharge  measurement  was  made  by  G.  T.  Bailey: 
March  29, 1912:  Gage  height,  11.96  feet;  discharge,  9,460  second-feet. 

Daily  gage  height^  infuty  o/GauUy  River  near  Summersvillet  W.  Fa.,  for  i91t. 
[Mrs.  Sula  Oawthiop,  obMfver.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

8.4 
7.9 
7.4 
7.2 
0.6 

6.8 
6.7 
6.8 
7.0 
7.0 

7.1 
7.2 
7.0 
6.6 
6.6 

6.8 
6.8 
6.6 
8.4 
9.3 

7.9 
7.3 
6.8 
6.4 
6.1 

5.7 
6.4 
6.2 
6.6 
10.0 
9.4 

7.7 
7.2 
6.0 
6.5 
7.1 

6.8 
6.4 
6.4 
6.3 
6.2 

6.0 
6.1 
6.0 
5.8 
5.7 

5.7 
5.55 
5.45 
5.55 
6.0 

7.2 
10.1 
8.5 
7.8 
6.0 

9.2 
13.0 
10.5 

8.4 

7.4 
6.4 
7.6 
6.2 
7.2 

8.0 
5.4 
5.6 
7.4 
6.7 

7.6 
9.7 
8.6 
9.0 
11.8 

13.2 
10.2 
8.8 
8.6 
9.8 

9.8 
10.0 

8.6 
10.6 
11.3 

9.2 
8.2 
0.8 
10.2 
11.1 
9.7 

8.4 
8.9 
10.1 
0.1 
8.3 

7.6 
7.2 
8.1 
7.4 
7.1 

6.6 
6.3 
6.2 
6.6 
5.5 

6.5 
7.6 
7.2 
7.4 
6.6 

6.2 
6.3 
6.7 
6.5 
6.5 

6.2 
6.0 
6.7 
6.5 
7.0 

7.4 
6.9 
6.6 
6.1 
6.5 

6.1 
7.5 
7.9 
8.0 
7.2 

6.7 
13.6 
11.8 
9.5 
8.8 

11.5 
11.2 
9.7 
8.5 
7.8 

7.1 
6.4 
6.1 
5.6 
5.56 

5.0 
4.9 
4.86 
4.75 
4.7 
4.38 

4.02 

4.0 

8.06 

8.44 

3.72 

8.18 
4.15 
3.60 
3.88 
2.31 

3.74 
3.02 
2.94 
2.96 
2.62 

2.87 

3.44 

4.30 

6.6 

6.8 

5.6 

5.4 

5.0 

4.12 

6.4 

5.4 
6.0 
7.3 
8.3 
4.65 

4.13 

3.08 

4.6 

4.00 

7.0 

0.3 

5.0 

4.95 

4.06 

6.2 

4.75 

6.8 

5.2 

5.1 

5.65 

•  7.4 
6.2 
7.8 
9.4 
7.6 

6.7 
7.6 
6.5 
6.0 
12.8 

10.6 
7.9 
6.3 
5.65 
5.8 
6.2 

7.4 

5.65 

5.5 

5.6 

4.95 

5.45 
4.4 

5.95 
4.9 
4.23 

5.35 
5.7 
6.3 
5.75 
5.7 

5.15 
5.55 
4.55 
4.95 
6.7 

6.0 
6.0 
6.0 
5.2 
4.8 

5.45 
5.75 
4.8 
7.9 
8.5 
6.6 

6.3 
5.2 

4.8 
6.2 
5.9 

4.6 

6.4 

4.6 

4.33 

5.2 

4.6 

3.30 

3.60 

4.13 

3.26 

3.93 

4.5 

3.60 

4.8 

4.9 

4.20 

4.10 

4.8 

7.9 

7.1 

5.9 

6.1 

6.0 

5.95 

5.3 

5.4 
5.7 
5.7 
5.6 
4.46 

4.36 

4.33 

4.5 

4.08 

3.83 

4.40 
4.30 
3.68 
4.02 
4.08 

3.81 
3.53 
3.99 
4.03 
5.76 

4.75 

4.5 

6.0 

7.2 

6.7 

6.1 

5.85 

5.25 

5.3 

4.75 

5.0 

4.95 
4.42 
5.05 
5.2 
4.56 

3.87 
7.3 
11.4 
9.2 

7.8 

7.3 
6.3 
5.6 
6.75 
5.5 

6.4 

4.95 

6.2 

6.05 

4.85 

5.06 
5.05 
4.47 
4.95 
4.85 

4.65 

4.36 

4.6 

4.25 

4.47 

4.6 

2 

4.65 

3 

5.9 

4 

6.2 

5 

6 

7.2 
7.8 

7 

8.5 

8 

7.4 

9 

6.8 

10 

6.4 

11 

6.2 

12    

5.65 

13 

5.2 

14 

4.8 

15 

4.37 

16 

4.02 

17         

4.7 

18 

5.2 

19 

5.05 

20 

4.8 

21 

5.0 

22 

5.05 

23 

5.0 

24 

5.2 

25 

5.1 

26 

5.3 

27     

5.5 

28 : 

5.7 

29 

5.6 

30 

6.9 

31 

11.0 

Note.— No  report  by  observer  relative  to  lee  is  available.    Relation  of  gage  height  to  discharge  probably 
affected  by  ice  during  parts  of  January  and  February. 

QAULBY  BIYEB   NEAB   BELVA,    W.   VA. 

Location. — ^Three-fourths  mile  below  Chesapeake  &  Ohio  Railway  bridge  at  Belva, 
W.  Ya.,  one-fourth  mile  below  the  mouth  of  Twentymile  Creek,  and  about  5} 
miles  above  the  mouth  of  river  at  Gauley  Bridge. 

Becorda  available.— August  25, 1908,  to  December  31, 1912. 

Drainage  area. — 1,420  square  miles. 

Gkkge. — ^Vertical  staff  gage  fastened  to  tree  on  right  bank;  datum  unchanged  since 
established.    The  sea-level  elevation  of  the  zero  of  the  gage  is  663.53  feet. 
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Ghaxmel.— Coane  gravel;  practically  permanent. 

Dischar^  measurements.— Made  from  a  boat  1,000  feet  above  gage  or  by  wading. 

Floods. — No  records  of  floods  previous  to  installation  of  gage  are  available.  Maxi- 
mum gage  height  since  installation  of  gage  was  approximately  19  feet  January 
30,  191L 

Winter  flow. — ^Relation  of  gage  height  to  discharge  may  be  affected  by  ice  at  inter- 
vals during  December,  January,  and  February. 

Aocuracy. — Records  of  gage  height  are  accurate  and  reliable.  Sufficient  data  have 
not  been  obtained  to  warrant  the  publication  of  estimates  of  discharge. 

Discharge  meaaurements  ofOauUy  River  near  Belva,  W.  Fa.,  in  1912. 


Date. 

Hydragn^her. 

he^. 

Dis- 
charge. 

Apr.    2 
Sept.  11 

C,  T.Bailey 

Feet, 
6.16 
2.12 

Sec-ft. 
•  6.460 

do 

!;342 

a  At  Kanawha  &  Michigan  Railroad  bridge  6  miles  below  gage;  increase  in  drainage  area  about  1  percent. 
5  Wading  measurement. 

Daily  gage  height^  infeet^  o/Gauley  River  near  Belva,  W.  Va.,  for  191t, 

[C.  L.  Davis,  observer.] 


Day. 

Jan.  • 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dee. 

1 

6.3 
5.6 
6.0 
4.6 
4.1 

3.6 
3.7 
4.3 
4.7 
4.7 

4.5 
4.3 
4.0 
3.0 
8.8 

3.8 
4.1 
4.2 
4.9 
6.8 

5.5 
4.8 
4.2 
4.0 
3.8 

3.6 
3.6 
3.5 
3.6 
7.0 
7.0 

5.8 
5.2 
4.6 
4.0 
8.6 

8.3 
8.4 
3.7 
8.8 
3.8 

8.7 

3.4 

3.1 

2.85 

2.8 

2.7 
2.7 
2.7 
2.9 
3.3 

4.4 

7.8 
6.8 
6.0 
5.2 

6.4 
12.2 
8.4 
6.6 

5.4 
4.6 
4.3 
4.0 
8.8 

3.6 

8.5 

8.45 

4.0 

5.0 

5.1 
5.2 
7.6 
7.7 
10.3 

13.8 
9.1 
7.1 
6.2 
6.3 

7.2 
7.2 
6.4 
6.8 
9.0 

7.4 
6.8 
5.4 
7.4 
8.8 
7.8 

6.4 
6.6 
8.3 
7.2 
6.2 

5.4 
4.9 
5.2 
5.1 
4.8 

4.4 

4.1 
8.8 
8.7 
3.5 

8.6 
4.3 

4.6 
5.2 
4.8 

4.4 
4.1 
4.4 
4.5 
4.3 

4.0 
4.2 

4.8 
4.8 
5.1 

5.6 
5.2 
4.8 
4.4 
4.0 

3.9 
4.5 
5.6 
5.5 
5.0 

4.5 
9.0 
9.4 
7.4 
6.6 

9.0 
10.2 
7.8 
6.5 
5.6 

4.8 
4.3 
3.8 
8.5 
3.2 

8.1 
8.0 
2.8 
2.7 
2.6 
2.5 

2.4 

2.4 

2.3 

2.25 

2.2 

2.2 

2.1 

1.98 

1.91 

1.86 

1.81 
1.72 
1.62 
1.60 
1.54 

1.48 
1.45 
1.55 
2.3 

3.4 

8.4 
1.9 
2.55 
2.6 
2.9 

3.0 
8.5 
5.6 
5.0 
3.9 

3.5 
8.1 
2.8 
8.3 
4.0 

4.2 
3.8 
3.25 
2.96 
3.0 

8.4 
4.0 
8.6 
3.0 
2.85 

4.0 
3.8 
7.4 
7.3 
5.6 

4.2 
8.6 
4.3 
3.7 

6.8 

7.6 
6.9 
5.2 
4.2 
4.4 
4.6 

4.6 
4.3 
8.7 
3.3 
2.95 

2.75 
2.55 
2.45 
2.4 
2.36 

2.8 
2.4 
8.4 
3.15 
2.7 

2.45 

2.3 
2.2 
2.45 
8.26 

4.0 
4.6 
4.0 
8.4 
3.0 

2.9 

8.5 

8.25 

3.9 

6.5 

4.8 

4.0 

3.4 

8.1 

2.85 

3.0 

2.8 

2.66 

2.5 

2.4 

X2 

2.1 

2.06 

1.98 

1.88 

1.85 

1.78 
1.74 
1.75 
1.88 
1.95 

1.9 

1.9 

2.75 

8.7 

4.1 

3.8 
3.5 
8.6 
8.3 
8.1 

2.96 

2.8 

2.66 

2.5 

2.4 

2.3 

2.3 

2.1 

2.06 

2.0 

1.95 
1.91 
1.85 
1.82 
1.78 

1.71 
1.75 
1.78 
1.78 
1.72 

8.0 

2,7 

2.56 

8.5 

4.4 

8.7 

8.4 

3.16 

2.96 

2.75 

2.6 

2.55 
2.55 
2.6 
2.5 
X4 

2.4 
3.5 
9.1 
6.8 
5.3 

4.4 

4.1 
8.9 
8.6 
8.6 

8.4 

S.1 

3.0 

2.95 

2.9 

2.86 
2.8 
2.7 
2.65 
2.6 

2.6 
2.6 
2.5 
2.4 
2.3 

%2 

2 

SLS5 

3 

%h 

4 

3.4 

6 

4.4 

6 

5  4 

7 

5.6 

8, 

5.3 

9 

4.6 

10 

4.2 

U 

3.8 

12 

3.6 

18 

3  2 

14 

275 

15 

8.1 

16 

3  06 

17 

30 

18 

29 

19 

29 

20 

2.9 

21 

?7 

22 

2  55 

23 

2.4 

24 

26 

25 

25 

26 

3.15 

27 

265 

28 

3.0 

29 

3  4 

30 

4  5 

31 

9  2 

Note.— Relation  of  gage  height  to  discharge  probably  affected  by  ice  Jan.  7-19  and  Teb.  7-18.  Observer 
reported  as  follows:  Jan.  16.  river  entirely  froten  over;  ice  about  4  inches  thick,  control  partly  froscn;  Jan.  20, 
no  ice;  Feb.  4,  river  open  In  middle,  ice  along  shore  2  inches  thick,  control  open;  Feb.  11,  ice  akmg  shoie 
4  inches  thick,  ice  broken  up  at  control;  Feb.  21,  no  Ice. 
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OHEBBT  BIYEB  AT  BICUWOOD,  W.  YA. 

Iioeatiozi.— At  the  liig^way  bridge  at  Richwood,  W.  Ya.,  haJf  a  mile  below  jimctioii 
of  North  and  South  forks. 

Records  available.— July  3, 1908,  to  December  31, 1912. 

3>rai2iage  area.— Not  measured. 

Qa^.;--Staiidard  chain  gage  attached  to  bridge;  datum  unchanged. 

Gbaiinel. — Coarse  gravel;  practically  permanent,  but  at  different  times  stones  and 
bowlders  have  been  taken  from  the  river  bed  in  the  vicinity  of  the  point  of  control 
and  the  relation  of  gage  height  to  discharge  has  thereby  been  affected.  The 
first  stones  were  removed  during  August,  1909;  additional  stones  were  removed 
during  May,  June,  July,  and  August,  1911. 

DiBcharge  meaaurementa.— Made  from  downstream  side  of  bridge. 

Point  of  zero  flow. — ^A  determination  by  leveling  August  16,  1910,  indicates  that 
there  would  be  no  flow  past  the  gage  if  the  river  stage  were  to  fall  to  1.3ieet  ±0.2 
foot. 

Winter  flow.— The  relation  of  gage  height  to  discharge  is  at  times  affected  by  ice 
during  December,  January,  and  February. 

Accuracy. — See  discussion  under  ''Channel.''  Sufficient  data  have  not  been  ob- 
tained to  permit  estimates  of  discharge  to  be  published. 

The  following  discharge  measurement  was  made  by  C.  T.  Bailey,  March  20,  1912: 
Gage  height,  4.35  feet;  discharge,  1,270  second-feet. 

Daily  gage  height,  in/eet,  of  Cherry  River  at  Rithwood,  W.  Va.,/or  191t. 
[Floyd  Artrip,  oboenrer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

D«0. 

1 

8.3 

3.06 

2.92 

3.80 

3.68 

2.05 
3.76 
2.72 
2.60 
2.65 

3.70 
3.70 

3.0 

2.85 

2.75 

3.63 

2.58 

3.50 
2.60 
2.50 
2.76 
2.70 

2.65 

3.70 

8.4 

3.1 

6.3 

4.6 
8.7 
8.5 
8.6 
4.4 

4.0 
3.85 
3.35 
4.0 
8.8 

3.45 

8.15 

3.0 

4.8 

8.9 

8.46 

3.3 

8.7 

3.7 

3.86 

3.3 

3.0 

3.1 

8.16 

3.0 

3.05 

3.78 
3.70 
3.62 
2.60 
3.68 

3.83 
3.70 
3.98 
3.85 
2.78 

2.70 
3.76 
3.88 
3.80 
3.78 

3.68 

2.86 

3.4 

2.86 

8.2 

3.1 

2.98 

2.90 

2.78 

3.70 

3.65 

3.4 

8.35 

3.15 

3.0 

3.95 

6.0 

4.0 

8.65 

8.36 

6.0 

4.6 

8.56 

3.3 

3.06 

3.88 
2.78 
2.68 
3.68 
3.50 

3.48 
3.38 
2.32 
2.30 
2.25 
2.20 

2.18 
2.15 
2.18 
2.12 
2.10 

2.06 
2.10 
2.02 
1.08 
1.95 

1.90 
1.90 
1.90 
1.90 
1.88 

1.92 
2.20 
2.40 
2.78 
2.65 

2.35 
2.25 
2.72 
2.38 
2.65 

2.62 
2.52 
2.65 
2.42 
2.32 

2.28 
2.22 
2.20 
2.38 
2.50 

2.32 
3.22 
2.18 
2.25 
2.60 

8.2 

2.78 

2.55 

2.60 

3.3 

3.16 

2.75 

2.80 

8.0 

2.76 

2.60 
2.60 
2.50 
2.40 
4.10 

3.55 

3.1 

2.80 

2.80 

2.88 

2.68 

2.63 
2.50 
2.42 
2.35 
2.28 

2.23 
3.30 
2.15 
2.15 
3.30 

3.30 
2.43 
2.38 
3.25 
2.12 

2.08 
2.06 
2.05 
3.45 
3.56 

2.45 
2.65 
2.48 
2.30 
2.26 

2.28 

2.40 

2.28 

3.66 

3.1 

2.76 

2.60 
2.50 
2.43 
2.60 
2.40 

2.36 
2.28 
2.20 
2.16 
2.13 

2.08 
2.06 
2.00 
.1.98 
1.96 

2.06 
2.10 
2.08 
2.20 
2.10 

2.06 

1.98 

8.06 

3.4 

3.06 

2.76 
3.76 
3.63 
3.63 
3.48 

3.40 
3.36 
3.33 
2.28 
2.23 

3.23 
2.20 
2.18 
2.16 
2.13 

2.06 
2.08 
2.06 
2.10 
2.08 

3.06 
2.03 
2.03 
2.63 
2.66 

2.46 

2.38 

3.1 

2.70 

2.66 

2.63 
3.63 
3.58 
2.53 
2.48 
2.40 

2.38 
2.43 
2.36 
2.30 
2.28 

2.28 

4.6 

4.1 

3.4 

8.05 

2.89 
2.75 
2.67 
3.72 
2.65 

2.56 
2.52 
2.47 
2.47 
2.46 

3.42 
2.37 
2.37 
2.32 
3.33 

3.27 
3.27 
3.35 
3.19 
3.22 


3.22 

2 

2.32 

3 

2.82 

4 

2.79 

5 

3.06 

G 

3.26 

7 

3.2 

8 

3.05 

9 

2.82 

10 

2.72 

11 

2.07 

12 

2.48 
2.38 
2.35 
2.30 

*'2.'36* 

2.35 
3.22 
2.32 
3.88 
3.68 

3.7 
3.9 
3.3 
3.1 
3.92 

4.6 
4.4 
3.55 
3.25 

2.53 

13 

2.47 

14 

2.52 

15 

2.47 

16 

3.42 

17 

2.37 

18 

2.40 
2.85 
3.05 

2.75 
2.70 
3.60 
2.60 
2.50 

2.50 

2.45 

2.45 

2.70 

3.5 

3.1 

2.37 

19 

2.39 

20 

2.29 

21 

2.27 

22 

2.20 

23 

2.35 

24 

2.27 

25 

3.33 

26 

2.43 

27 

2.37 

28 

2.37 

29 

2.39 

30 

3.25 

31 

3.4 

KoTB.— Rebtlon  of  gace  hekdit  to  dJaGhaiga  probably  affected  by  lee  about  Jan.  6-12, 16-18,  and  Feb. 
5-17.  Observer  reportedas  foQows:  Jan.  6-11,  river  frosen  over;  Jan.  12,  loe  tbawed  oat;  Jan.  16  and  17, 
river  froien;  Jan.  18,  tbawlng;  Feb.  8-14,  river  Itoien;  and  Feb.  15,  ice  thawing  out. 
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BfEADOW  BIVEB   NBAB  BUSSELLVILLE,    W.    VA. 

Location. — ^At  Bays  Ferry,  3  milee  below  RusBellville,  W.  Va.,  one-fourth  mile 

below  mouth  of  Youngs  Creek. 
BecordB  available.— July  17,  1908,  to  December  31,  1912. 
Drainage  area. — 297  square  miles. 
Gage. — Standard  chain  gage  attached  to  trees  on  left  bank  just  above  the  ferry; 

datum  unchanged  since  established. 
Channel. — Practically  permanent. 

DiBcharge  measurenxents. — Made  from  a  boat  or  by  wading. 
Winter  flow. — Relation  of  gage  height  to  discharge  is  at  times  affected  by  ice  gorges. 
Accuracy. — In  the  fall  backwater  is  sometimes  caused  at  the  gage  by  leaves  lodging 
at  the  riffle  below  the  gage.    Because  of  an  error  in  the  gage  found  by  wye  levels 
on  November  20,  1913  (before  this  report  was  prepared),  gage  heights  of  dischazge 
measurements  and  daily  gage  heights  for  this  station  for  1909,  1910,  and  1911, 
published  in  Water  Supply  Papers  263,  283,  and  303,  should  be  corrected  as 
follows: 
February  21, 1909,  to  June  7,  subtract  0.02  foot. 
June  8  to  September  24,  subtract  0.03  foot. 
September  25,  1909,  to  January  11, 1910,  subtract  0.04  foot. 
January  12  to  April  28,  subtract  0.05  foot. 
April  29  to  August  15,  subtract  0.06  foot. 
August  16  to  November  30,  subtract  0.07  foot. 
December  1, 1910,  to  March  17, 1911,  subtract  0.08  foot 
March  18  to  July  3,  subtract  0.09  foot. 
July  4  to  October  19,  subtract  0.10  foot. 
October  20  to  December  31,  1911,  subtract  0.11  foot. 
The  necessary  correctious  have  been  applied  to  the  gage  heights  in  the  foUowipg 
tables: 

Discharge  measwrements  of  Meadow  River  near  Ruuellville,  W.  Va.,  in  19H. 


Date. 


Hydrogrspber. 


Oace 


Db- 
cfaaifB. 


ICar. 


C.T.Bailey. 
do 


Feet. 
7.02 
0.44 


Sec-ft. 
1,370 
S,2» 


Daily  gage  Jieight,  in  feet,  of  Meadow  River  near  RtuseUvilk,  W,  Va.,for  191t, 
[J.  R.  Bays,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dee. 

1  

ft.3 
6.3 
0.0 
6.7 
6.3 

5.6 
6.5 
6.3 
5.1 
4.85 

6.8 
6.4 
6.8 
6.6 
05.6 

a  5.2 

0  5.1 

as.  05 

4.75 

4.43 

6.4 
5.9 
6.35 
5.0 
4.95 

4.8 
4.7 
4.7 
5.9 
6.3 

7.5 

7.8 
8.7 
8.1 
7.0 

6.3 
5.8 
5.4 
5.8 
5.5 

6.9 
6.3 
6.0 
5.6 
5.25 

5.15 

6.1 

6.3 

6.1 

6.7 

3.81 
3.73 
3.65 
3.57 
8.50 

3.42 
3.37 
3.29 
3.26 
3.21 

4.56 

4.06 
3.85 
4.07 
4.5 

4.8 
4.9 
4.7 
4.17 
4.42 

3.79 
3.69 
3.57 
3.39 
3.35 

3.29 
3.23 
3.18 
3.15 
3.14 

4.15 
4.09 
3.89 
3.73 
8.71 

8.67 
3.59 
3.49 
3.35 
8.27 

3.83 
3.71 
3.60 
3.51 
8.42 

3.33 
3.27 
3.24 
3.19 
3.15 

3.86 
3.82 
8.78 
8.71 
3.60 

3.56 
4.41 
7.9 
6.9 
6.9 

3.56 

2 

3.74 

3 

3.9S 

4 

465 

6 

6.0 

6 

6.4 

7 

&6 

8 

6.3 

9 

6.6 

10 

5.15 

a  Qage  height  to  top  of  ioe. 
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Daily  gage  height,  in  feet,  of  Meadow  Rivernear  RiuaellviUe,  W.  Va.,  for  191i— Cont'd. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

JtUy. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

11 

4.38 
4.36 
4.36 
4.32 
4.22 

4.18 
4.19 
4.26 
4.43 

4.85 

7.1 

••8.T' 

7.1 

6.4 

7.3 

10.0 

8.4 

7.2 

6.2 
6.4 
8.3 
8.2 

ia9 

12.2 
9.6 
7.8 
7.1 
6.8 

7.3 
7.8 
7.0 
7.9 
8.8 

8.3 
7.1 
6.5 
8.7 
9.6 
8.5 

5.3 
5.05 
4.9 
4.8 
4.7 

4.9 
5.1 
5.5 
5.7 
5.5 

5.3 
5.1 
5.5 
5.6 
5.35 

5.2 
5.5 
6.8 
6.5 
7.0 

5.4 
9.3 
9.4 
&5 
7.2 

9.1 
11.1 
9.1 
7.2 
6.3 

5.6 

5.1 

4.85 

4.65 

4.47 

4.34 
4.21 
4.07 
4.04 
4.01 
8.89 

3.09 
3.04 
8.00 
2.95 
2.91 

2.89 
2.87 
3.05 
3.38 
3.72 

3.80 
3.52 
8.34 
3.25 
3.16 

3.41 

3.83 

6.2 

6.7 

5.25 

4.29 
4.23 
4.09 
3.84 
4.17 

4.11 
4.11 
4.96 
4.55 
3.89 

8.66 
3.57 
3.43 
3.35 
4.07 

5.16 

4.7 

4.32 

3.97 

8.89 

3.83 

3.13 
3.11 
3.09 
3.08 
3.06 

8.06 
3.01 
2.98 
8.00 
8.41 

4.04 
4.8 
4.55 
4.23 
3.84 

8.60 
8.44 
8.37 

3.81 
4.34 
4.19 

8.23 
3.19 
3.17 
3.06 
2.94 

2.96 
2.94 
2.98 
3.00 
2.98 

2.95 
2.94 
3.14 
4.10 
4.55 

4.46 
4.22 
4.10 
4.00 
8.89 

3.12 
3.10 
3.10 
3.12 
3.15 

3.20 
3.27 
3.24 
3.44 
4.46 

4.41 

4.20 

4.41 

5.1 

5.26 

4.85 

4.7 

4.26 

4.20 

4.06 

3.94 

5.45 
6.0 
4.75 
4.65 
4.55 

4.41 
4.29 
4.22 
4.14 
4.07 

.  4.02 
3.96 
3.93 
3.90 
3.89 

3.87 
3.82 
8.70 
3.46 
3.38 

4.9 

12 

4.7 

13 

4.55 

14 

4.36 

15 

4.36 

4.33 

16 

4.28 

17 

4.23 

18 

4.17 

19 

4.14 

20 

4.07 

21 

8.97 

22 

5.4 

3  83 

23 

3.80 

24 

8.76 

25 

26 

8.79 

27 

8.91 

28 

3.98 

29 

4.37 

7.5 

7.3 

8.96 

30 

5.00 

31 

8.0 

NOTB.— Relation  of  gage  height  to  disoharge  affected  by  loe  about  Jan.  ^29  and  Feb.  4-8.  Observer 
reported  as  follows:  Jan.  5,  ice  gorge;  Jan.  10,  river  frosen  up  solid,  ice  4  inches  thick  at  gage;  Jan  15,  oon- 
trol  frown,  river  entirely  frosen  over,  ice  6  inches  thick  at  gage;  Jan  22  and  29,  control  open,  river  partly 
fh>sen  over,  ice  0  and  4  inches  thick  at  gage;  and  Jan.  30,  ice  gone  out  No  notes  relative  to  ice  during  Feb- 
ruary. In  October  and  November  the  gage  observer  reported  that  fdae  work  for  the  construction  of  the 
piers  of  the  new  county  highway  bridge  Deiow  the  gage  was  placed  about  the  middle  of  October;  that  piers 
were  started  Oct.  28  and  finished  Nov.  6,  and  that  the  bridge  would  not  be  completed  until  after  Deo.  31, 
1912. 

ELK  BIYER  AT   WEBSTEB  SPBINGS,   W.   VA. 

Locatioii. — ^At  suspension  bridge  on  the  grounds  of  the  Webster  Springs  Hotel  at 
Webster  Springs,  W.  Va.,  one-fourth  mile  above  the  mouth  of  Back  Fork  Creek. 
Records  available.— July  1,  1908,  to  December  31, 1912. 
Draixiag^e  area. — 168  square  miles. 
Gage. — Vertical  staff  attached  to  right  abutment  of  bridge;  datum  unchanged  since 

established. 
Chaxmel. — Coarse  gravel;  practically  pennanent. 

Diacharge  meaaorenxents. — ^Made  from  upstream  side  of  bridge  or  by  wading. 
Point  of  zero  flow.— Levels  taken  August  13, 1910,  indicate  that  there  would  be  no 

flow  past  the  gage  at  a  stage  of  0.95  foot+0.2  foot. 
Winter  flow. — Relation  of  gage  height  to  discharge  is  sometimes  affected  by  ice. 
Accuracy. — Sufficient  data  have  not  been  obtained  to  permit  estimates  of  discharge 
to  be  published.    No  discharge  measurement  was  made  at  this  station  during 
1912.    Because  of  errors  in  the  gage  found  by  wye  levels  on  December  3,  1913 
(before  the  preparation  of  this  report),  gage  heights  of  discharge  measurements 
and  daily  gage  heights  for  this  station  for  1910  and  1911,  published  in  Watei^ 
Supply  Papers  283  and  303,  should  be  corrected  as  follows: 
Gage  heights  below  6.0  feet: 

August  20  to  November  21,  1910,  add  0.04  foot. 
November  22,  1910,  to  February  28,  1911,  add  0.03  foot. 
March  1  to  June  10,  1911,  add  0.02  foot. 
Gage  heights  above  6.0  feet: 

March  1  to  June  10,  1911,  subtract  0.02  foot. 
June  11  to  September  20,  1911,  subtract  0.03  foot. 
September  21  to  December  31,  1911,  subtract  0.04  foot. 
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The  neceoBary  conectionB  have  been  ap];died  to  the  daily  gige  hei^lB  for  1912  in 
the  following  table: 

Daily  gage  height,  in  feet,  of  Elk  River  at  Webeter  Springs,  W.  Va.Jor  191i. 
[Cheny  Woods«U,  oboerrer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

D«e. 

1 

4.0 

3.5 

3.2 

3.06 

2.90 

8.26 
3.06 
2.92 
2.90 

2.90 
2.80 
2.70 
2.08 
2.00 

2.53 
2.60 
2.50 
2.88 
2.99 

2.88 

2.78 

8.45 

8.5 

5.7 

5.4 

4.1 

8.7 

3.55 

4.2 

4.35 

4.1 

3.8 

4.35 

4.0 

3.9 

3.55 

3.2 

4.1 

4.0 

3.9 

3.5 
3.7 
3.9 
3.7 
8.45 

3.26 
3.15 
3.35 
3.15 
2.08 

2.88 
2.70 
2.00 
2.50 
2.48 

3.5 

8.4 

8.45 

3.26 

3.06 

2.80 

2.78 

3.5 

3.15 

2.98 

2.87 
2.78 
2.78 
2.72 
2.74 

2.70 
2.08 
2.07 
2.00 
2.50 

2.49 

8.15 

3.5 

8.4 

3.1 

2.88 

5.0 

4.0 

3.9 

3.0 

5.4 
4.5 
4.0 
3.0 
3.3 

3.06 
2.83 
2.03 
2.43 
2. 20 

2.22 
2.19 
2.18 
2.17 
2.14 
2.00 

2.00 
1.94 
L90 
1.98 
1.97 

1.92 
1.92 

1.87 
1.80 

i.n 

1.70 
1.00 
1.58 
1.58 
1.58 

2.24 
2.73 
2.48 
2.78 
2.98 

2.08 
2.48 
2.42 
2.33 
2.30 

2.38 
2.00 
2.98 
2.73 
2.53 

2.47 
2.40 
2.30 
2.08 
3.3 

2.93 
2.03 
2.38 
2.30 
2.38 

2.80 
2.80 
2.50 
2.93 
2.98 

2.9S 
2.80 
4.15 
4.2 
3.45 

3.06 
4.35 
3.05 
3.2 
4.85 

4.0 
3.45 
8.05 
2.92 
3.06 
2.97 

8.1 

2.97 

2.75 

2.52 

2.41 

2.29 
2.19 
2.05 
2.02 
2.01 

2.06 
2.29 
2.17 
2.03 
1.97 

L90 
1.89 
L92 
2.32 
2.72 

2.59 
2.42 
2.29 
2.19 
2.07 

1.97 
2.05 
2.12 
1.99 
2.43 
2.81 

2.15 
2.07 
2.07 
2.07 
2.01 

1.99 
1.99 
1.89 
1.81 
1.70 

1.00 
1.07 
1.03 
1.01 
1.57 

1.02 
1.77 
1.79 
1.79 
1-79 

1.81 
1.77 
1.97 
8.06 
3.06 

2.82 
2.02 
2.49 
2.37 
2.45 

2.32 
2.19 
2.00 
2.01 
L97 

1.95 
L93 
1.80 
1.83 
1.78 

1.75 
1.73 
L71 
1.72 
LOS 

L07 
1.07 
1.06 
1.71 
2.27 

2.12 
1.92 
2.03 
2.75 
2.02 

2.49 
2.38 
2.28 
2.20 
2.15 
2.10 

2.00 
2.12 
2.07 
2.02 
LOO 

L90 
8.85 
4.4 
3.0 
8.15 

2.84 
2.08 
2.58 
2.50 
2.48 

2.38 
2.35 
2.30 
2.20 
2.25 

2.21 
2.16 
2.10 
2.10 
2.10 

2.15 
2.14 
2.04 
LOO 
LOO 

1.96 

2 

106 

8 

2.51 

4 

2.61 

5 

7.91 

6 *... 

3.15 

7 

a» 

8 

3.06 

9 

291 

10 

274 

11 

2.40 

167 

12 

158 

18 

141 

14 

2.0 

136 

15 

235 

10 

228 

17 

124 

18 

2.55 

8.5 

4.26 

3.55 

3.2 

2.96 

4.8 
5.4 
4.06 
3.45 

122 

19 

4.0 
3.05 

8.3 

8.1 

2.78 

2.72 

2.04 

2.58 
2.55 
152 
3.25 
4.35 
3.0 

126 

20 

125 

21 

123 

22 

121 

28 

116 

24 

113 

25 

101 

20 

L96 

27 

2  51 

28 

156 

29 

161 

80 

8.9 

81 

435 

Note.— Relation  of  gage  height  to  discharge  affected  by  ice  about  Jan.  5-19  and  Feb.  4-21.  Prob 
Uttle  if  any  effect  during  December.  Observer  reported  relative  to  ice  as  follows:  Jan.  0,  shish  ice,  g 
aonns  river;  Jan.  14.  control  partly  frozen,  river  entirely  froten  over  at  gage,  ice  about  12  inches  thick, «».. 
19,  ice  Kolng  out;  Feb.  3,  river  partly  frosen,  ice  at  gating  section  1  inch  thick:  Feb.  4, 11,  and  18,  control 
partly  frozen,  river  frozen  over,  ice  2  inches  thick  on  Feb.  4  and  10  inches  on  other  dates;  Feb.  21,  rain,  ioe 
going  out;  Dec.  23  and  28,  river  frozen  over,  ice  2  to  5  inches  thick,  and  Deo.  30,  rain,  ice  gone  out. 

ELK  BIYEB   AT   GASSAWAT^    W.   VA. 

IiOcation.^At  the  Coal  <Sc  Coke  Railroad  bridge  in  the  northeaatem  part  of  Gaasaway, 

W.  Va.,  immediately  below  the  mouth  of  Little  Otter  Creek. 
BecordB  available.— July  1, 1908,  to  December  31, 1912. 
Drainag^e  area. — 578  square  miles. 
Ga^. — Standard  chain  gage  attached  to  bridge;  datum  unchanged.    Tlie  sea-level 

elevation  of  the  zero  of  the  gage  is  796.31  feet. 
Channel. — Coarse  gravel;  point  of  control  is  probably  permanent. 
Diacharge  meaaurexuentB. — ^Made  from  upstream  side  of  bridge  or  by  wading. 
Floods. — No  records  of  floods  prior  to  the  installation  of  the  gage  are  available.    The 

flood  of  January  30, 1911,  reached  a  stage  of  30.4  feet  as  determined  by  wye  levels 

on  September  13,  1912. 
Point  of  zero  flow.— Determinations  by  leveling  August  12, 1910,  and  September  13, 

1912,  indicate  that  there  would  be  no  flow  past  the  gage  if  the  stage  were  to  fall 

to  0.5  footrt:0.2  foot. 

Winter  flow.— Ice  may  affect  the  relation  of  gage  height  to  dischai^ge  for  short  periods. 
Accuracy. — Sufficient  data  have  not  been  obtained  to  permit  estimates  of  dischaige 
to  be  published. 
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Diadtarge  meaturemerUi  of  Elk  River  at  Oaataway,  W.  Va.,  in  1912. 


Date. 

Hydrogn^her. 

hS^t. 

Dis- 
charge. 

I£ar.  19 

C.  T.Bailey 

FeeL 
6.48 
1.98 

See.-ft, 
2,170 
169 

Sept.  13 

do 

Daily  gage  height,  in  feet,  of  Elk  River  at  Oaseaway,  W.  Va.^for  191t. 
[H.  A.  Hays,  obeerysr.] 


Day. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

6.9 
6.4 
4.9 
4.7 
4.4 

4.1 
8.9 
3.9 
8.8 
8.7 

8.6 

3.6 

3.45 

8.4 

3.35 

8.3 
3.3 
3.7 
4.8 
6.0 

4.6 
4.5 
4.6 
4.2 
3.4 

3.3 
3.4 
3.6 
6.3 
9.1 
7.8 

5.7 
5.1 
4.1 
3.9 
3.7 

4.1 
3.8 
3.7 
3.6 
3.3 

3.2 

3.06 

2.79 

2.41 

2.29 

2.26 
2.22 
2.19 
2.34 
3.6 

4.3 
5.7 
4.8 
4.4 
4.4 

7.8 
15.5 
8.7 
6.3 

6.1 
4.8 
3.9 
3.7 
3.16 

2.84 

2.58 

2.TB 

3.6 

3.1 

3.8 
4.6 
7.0 
8.2 
9.0 

16.9 
9.2 
6.6 
5.6 
6.8 

7.6 
8.6 
7.4 
6.8 
10.0 

7.8 
6.1 
6.1 
7.0 
9.0 
7.1 

6.7 
6.7 
7.4 
6.6 
5.6 

4.9 
4.6 
4.6 
4.4 
4.1 
• 

8.8 
8.6 
8.36 
3.26 
8.16 

2.90 

8.0 

4.6 

6.3 

6.4 

4.4 
4.2 
4.2 
4.3 
4.0 

3.7 
3.4 
3.6 
8.5 
3.15 

3.25 

3.2 

8.15 

8.1 

3.6 

3.2 
4.2 
6.9 
6.3 
6.0 

4.0 
8.6 
9.8 
7.3 
6.0 

8.7 
11.8 
7.4 
6.3 
6.4 

4.2 

8.7 

3.25 

2.96 

2.83 

2.39 
2.29 
2.14 
2.55 
2.18 
2.10 

1.86 
1.68 
1.80 
1.38 
1.46 

1.80 
1.78 
1.50 
1.62 
1.64 

1.86 
1.48 
1.47 
1.39 
1.29 

1.42 
2.09 
2.72 
2.67 
2.68 

2.64 
2.78 
2.74 
2.26 
2.40 

3.36 

3.45 

3.25 

3.6 

3.40 

2.64 

3.05 

2.78 

4.7 

3.5 

4.6 

3.8 
2.67 
2.60 
2.68 

2.54 
2.78 
2.70 
2.68 
2.66 

2.64 

2.80 

4.2 

8.6 

8.9 

7.1 
8.6 
7.4 
7.2 
16.6 

12.7 
9.8 
9.2 
8.9 
4.2 
4.6 

4.4 

4.9 
4.1 
3.6 
2.92 

2.62 
2.36 
2.22 
2.23 
2.65 

3.05 
2.26 
2.53 
2.60 
2.42 

1.91 
.1.76 
1.62 
1.88 
2.42 

8.7 

3.7 

2.86 

2.50 

2.39 

2.40 

2.68 

2.40 

3.5 

4.5 

3.9 

2.82 
2.74 
2.48 
2.42 
2.26 

2.22 
2.18 
2.30 
1.69 
1.70 

1.79 
1.24 
1.64 
1.88 
1.87 

1.86 
1.84 
1.98 
2.00 
1.98 

1.94 

2.28 

3.3 

3.6 

3.6 

3.4 

3.35 

3.3 

3.25 

3.1 

3.05 
2.98 
2.80 
2.41 
2.10 

2.02 
1.96 
1.94 
1.88 
1.84 

1.79 
1.75 
1.72 
1.71 
1.70 

1.70 
1.69 
1.68 
1.70 
1.74 

1.92 
2.30 
2.48 
2.22 
2.10 

2.06 
2.04 
2.02 
2.00 
2.10 
2.02 

1.96 
2.04 
2.31 
2.27 
2.23 

2.19 
2.12 
6.0 
6.0 
6.3 

3.9 

3.35 

3.05 

2.98 

2.94 

2.90 
2.88 
2.84 
2.81 
2.48 

2.27 
2.26 
2.24 
2.23 
2.22 

2.20 
2.18 
2.05 
1.88 
1.86 

1.86 

2 

1.84 

3 

1.84 

4 

1.88 

5 

2.02 

6 

8.8 

7 

3.9 

8 

3.8 

9 

3.15 

10 

2.99 

11 

3.10 

12 

2.94 

13 

2.94 

14 

15 

2.70 
2.41 

16 

2.49 

17 

2.88 

18 

2.47 

19 

3.7 

20 

2.89 

21  

2.20 

22 

2.05 

23 

1.98 

24 

1.96 

25 

1.96 

26 

27 

1.99 
2.12 

^ 

2.66 

29 

3.6 

30 

31 

5.1 
10.9 

Note.— On  Apr.  30,  in  a  general  report,  the  observer  stated:  "No  loe  in  the  immediate  vicinity  of  the 
gage  except  a  little  shore  ice/'  Relation  of  gage  height  to  discharge  may  have  been  affected  slightly  by  Ice 
about  Jan.  7-17. 

ELK  BIYEB  AT   OLENDENIN,   W.   VA. 

Location.— At  highway  bridge  in  town  of  Clendenin,  W.  Va.,  immediately  above 

mouth  of  Big  Sandy  Creek.    See  "  Accuracy." 
Records  available.— June  27,  1908,  to  December  31,  1912. 
Drainage  area. — ^Not  measured. 
Gage. — Standard  chain  gage  attached  to  bridge;  datum  unchanged  since  established. 

The  elevation  above  sea  level  of  the  zero  of  the  gage  is  588.69  feet. 
Chaxinel. — ^Practically  permanent;  point  of  control  is  probably  permanent. 
Discharge  zneasurexnents. — ^Made  from  downstream  side  of  bridge  or  by  wading. 
Floods.— The  high  water  of  1889  reached  a  stage  of  about  31.9  feet  referred  to  gage 

datum. 
Point  of  sero  flow.— Levels  taken  August  11, 1910,  and  September  14, 1912,  indicate 

that  there  would  be  no  flow  past  the  gage  if  the  stage  were  to  fall  to  1.0  foot  ±0.2 

foot. 
29809**— W8P  323—1- 
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SURFACE  WATBB  SUPPLY,  1W2,  PABT  m. 


Winter  flow. — Ice  may  affect  the  relation  of  gage  height  to  dischaige  at  tunes  during 
December,  January,  and  February. 

Aoeuracy. — ^Big  Sandy  Creek  empties  into  Elk  River  immediately  below  the  gage 
and  affects  the  gage  height.  This  effect  may  be  negligible  during  periods  of  lov 
water  in  the  Big  Sandy,  but  at  other  times  the  flow  of  the  creek  may  be  a  luge 
percentage  of  the  flow  in  the  Elk  River  above  the  Big  Sandy.  On  November  2S, 
1913  (before  the  preparation  of  this  report),  the  station  was  visited  by  eqgineeia 
of  the  Survey,  and  the  flow  of  the  Big  Sandy  measured  and  found  to  be  29  per 
cent  of  the  flow  in  Elk  River  above  Big  Sandy  Creek  at  that  time.  In  making 
estimates  of  dischaige  at  this  station  the  discharge  and  drainage  area  of  Big 
Sandy  Creek  should  be  included;  that  is,  the  Clendenin  gage  should  be  considered 
as  an  index  of  the  flow  of  the  Elk  River  just  below  the  mouth  of  Big  Sandy  Creek. 
Discharge  measurements  at  this  station  published  to  date  do  not  include  the  fiov 
of  the  Big  Sandy,  and  should,  therefore,  be  used  with  caution. 


Ditcharge  metuurtmentM  of  Elk  River  at  Clendenin,  W.  Fa.,  in  291  f. 


Data. 

Hydrogr^>h6r. 

b^t. 

eh«ge. 

Har.  16 

C.  T.  Bailey 

• 

FeeL 
16. 40 
2.38 

22,000 

8«pt.  14 

do...... :::::::::::.:::::::: 
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Daily  gage  height,  in  feet,  of  Elk  River  at  Clendenin,  W.  Va.,for  1912^ 
[J.  W.  RUey,  observer.] 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


OeU 


Nov. 


D«. 


1 

5.8 

2 

6.6 

3 

6.8 

4 

5.3 

6 

4.7 

6 

4.2 

7 

4.0 

8 

4.6 

0 

10 

11 

a5.2 

12 

o5.1 

13 

a  4. 6 

14 

a  4. 4 

16 

a4.3 

16 

a  4. 6 

17 

a4.6 

18 

a6.0 

19 

10.6 

20 

9.1 

21 

7.6 

22 

6.6 

23 

5.3 

24 

5.0 

26 

4.7 

26 

4.4 

27 

4.3 

28 

4.1 

29 

6.5 

30 

8.7 

31 

9.1 

7.0 
5.9 
5.2 
4.7 
4.6 

4.8 
5.0 
4.6 
4.6 
4.9 

4.3 
4.2 
4.0 
3.7 
3.6 

3.4 
3.45 
8.6 
4.0 
4.9 

5.1 
8.1 
8.1 
6.4 
6.6 

8.7 
14.3 
11.4 

7.5 


6.1 
5.3 

4.8 

•4.5 

4.3 

4.1 
4.0 
4.0 
4.9 
5.4 

5.6 
5.9 
11.0 
10.3 
11.8 

15.9 
11.6 
8.6 
6.4 
6.9 

7.6 
8.6 
8.4 
9.6 
10.4 

9.3 
7.3 
6.2 
6.9 
9.0 
9.9 


7.6 
8.3 
9.8 
8.1 
6.8 

6.0 
5.4 
5.4 
5.3 
6.0 

4.9 
4.0 
4.4 
4.3 
4.1 

4.4 

4.2 
5.9 
5.4 
5.4 

5.0 
4.7 
4.6 
4.4 
4.6 

4.4 

4.5 
4.6 
4.5 
4.4 


4.3 
4.3 
4.3 
4.1 
5.0 

4.7 
6.2 
8.6 
8.0 
6.3 

5.6 
6.6 
10.9 
8.7 
6.8 

6.8 
10.0 
8.9 
7.2 
6.2 

5.2 
4.7 
4.3 
3.9 
3.6 

3.35 
3.26 
3.06 
3.0 
3.0 
2.90 


2.80 
2.66 
2.64 
2.66 
2.58 

2.63 
2.46 
2.48 
2.36 
2.33 

2.30 
2.25 
2.24 
2.17 
2.06 

2.06 

2.13 

2.96 

3.6 

8.46 

3.7 
3.95 
3.66 
3.15 
3.56 

3.9 
4.6 
5.0 
4.8 
4.2 


4.2 
3.86 
3.75 
3.6 
5.0 

6.4 
4.6 
4.0 
8.7 
8.46 

3.15 

3.45 

8.4 

8.35 

3.06 

2.82 

8.36 

5.1 

5.9 

6.6 

4.9 
7.7 
8.7 
6.1 
9.6 

12.3 
7.7 
6.7 
4.8 
4.9 
5.0 


5.1 
5.0 
4.7 
4.2 
3.9 

3.56 

3.3 

8.1 

2.08 

2.83 

2.91 

5.6 

4.8 

4.1 

8.7 

3.45 
8.16 
2.93 
3.66 
7.0 

5.4 
5.2 
4.7 
4.2 
8.75 

3.7 
4.4 
4.3 
11. 1 
7.0 
5.7 


4.8 
4.2 
3.8 
3.5 
8.35 

3.35 
3.2 
8.06 
2.00 
2.81 

2.67 
2.56 
2.50 
2.44 
2.37 

2.44 
2.37 
2.60 
2.40 
2.66 

2.66 

2.50 

2.66 

6.0 

4.6 

4.6 
4.2 
3.75 
8.65 
3.4 


Z,2 

3.1 

3.06 

2.97 

2.74 

2.00 
2.61 
2.54 
2.47 
2.44 

2.40 
2.38 
2.32 
2.27 
2.32 

2.24 
2.25 
2.22 
2.16 
2.12 

2.12 
2.18 
2.19 
2.45 
2.64 

2.91 

8.3 

8.06 

2.97 

2.84 

174 


2.7D 
2.63 
aLS8 
2.64 
X70 

2.64 

2.67 

8.0 

8.1 

5.9 

4-7 

4.2 

3.8 

8.65 

3.55 

8.4 

3.25 

8.2 

8.1 

2.91 

2.92 
2.38 
X84 
2.76 
2.74 

2.70 
2.66 
2.76 
X63 
255 


1« 

117 

xsa 

154 
ITS 

4.0 
4.7 
4.9 
4.7 
4.3 

3.9 
3.06 
3.4S 

3.3 

3.0 

3.06 
3.06 
3.1 
3.0 

3.0 

3.  OS 
3-0 
18S 

196 
3.0 

IN 

3.0 
4.1 
4.€ 
5.7 

lar 


NoT«.— Obeerver  made  no  _  , 
by  ice  Jan.  7-19  and  about  Fei 


•  Oage  height  to  top  of  dudi  ioe. 
concerning  Ioe.    Relation  of  gage  helfl^t  to  dJscfaaige  probably 
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GOAL  RIVER  AT   BRUSHTON,   W.   YA. 

lioeation.— At  Chesapeake  &  Ohio  Railway  bridge  at  Bnuhton,  W.  Va.,  600  feet 

above  the  mouth  of  Brush  Creek. 
BecordB  available.^June  23, 1908,  to  December  31,  1912. 
Draina^  area. — 379  square  miles. 
(teg^e. — Standard  chain  gage  attached  to  bridge;  datum  unchanged.    The  elevation 

above  sea  level  of  the  zero  of  the  gage  is  633.83  feet. 
ChaxmeL — ^A  change  in  channel  causing  a  change  in  the  relation  of  gage  height  to 

discharge  is  indicated  by  the  dischaige  measurement  made  September  17,  1912. 
IMflcharge  measurements. — ^Made  from  downstream  side  of  bridge  or  by  wading. 
Winter  flow. — The  relation  of  gage  height  to  dischaige  is  little  if  at  all  affected 

by  ice. 
Accuracy.— Gage-height  records  are  considered  reliable.    Sufficient  data  have  not 

been  obtained  to  permit  estimates  of  discharge  to  be  published. 

Discharge  meatureTnents  of  Coal  River  at  Brushton,  W.  Va.^  in  191t. 


Date. 

Hydrognpher. 

Oace 
height. 

Dis- 
charge. 

Apr.     3 
8€pt.  17 

G.T.Bailey 

Feet. 
ft.  39 
1.29 

tiift- 

do 

a22.7 

•  Heaoorement  made  by  wading  at  aeotion  aboat  1,600  feet  above  gage. 

Daily  gage  height,  in  feet,  of  Coal  River  at  Bruahton,  W.  Va.,for  191i. 
[O.  W.  Fitspatriok,  observer.] 


Day. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 : 

3.6 
3.45 
3.15 
2.95 
2.55 

2.48 
2.46 
2.37 
2.42 
2.37 

2.35 
2.25 
2.21 
2.36 
2.24 

2.26 
2.22 
2.32 
4.6 
5.2 

4.1 

3.4 

3.1 

2.95 

2.85 

2.7 
2.7 
2.6 
3.0 
6.0 
6.0 

3.86 
3.4 
2.95 
2.65 
2.55 

2.6 

2.5 

2.5 

2.34 

2.30 

2.30 
2.32 
2.19 
2.10 
2.12 

2.07 
2.15 
2.24 
2.36 
2.55 

3.05 

6.1 

4.4 

3.7 

8.3 

3.95 
8.2 
5.2 
3.96 

3.4 
3.0 
2.86 
2.7 
2.65 

2.6 

2.6 

2.85 

4.3 

4.8 

4.2 
4.4 
8.9 
6.8 
7.5 

7.4 

5.0 

4.0 

3.55 

3.45 

3.5 

3.6 

3.66 

4.9 

5.6 

4.6 
8.9 
3.5 
5.0 
6.2 
4.9 

4.1 
6.5 
7.2 
4.9 
3.95 

3.50 

8.2 

3.0 

2.8 

2.7 

2.6 

2.5 

2.5 

2.46 

2.38 

2.40 

2.42 

2.75 

2.9 

2.8 

2.7 

2.66 

2.7 

2.66 

2.6 

2.46 
3.85 
5.9 
4.6 
4.1 

4.0 
3.6 
3.3 
3.0 
4.3 

4.4 
6.4 
5.0 
4.1 
3.5 

3.15 

4.4 

5.1 

4.3 

3.6 

3.55 

4.1 

3.8 

3.4 

3.05 

2.8 
2.55 
2.38 
2.25 
2.13 

2.11 
2.02 
1.94 
1.80 
1.94 
1.85 

1.75 
1.44 
1.79 
1.67 
1.68 

1.62 
1.06 
1.28 
1.46 
1.42 

1.36 
1.26 
1.22 
1.19 
1.18 

1.34 
1.33 
1.36 
1.72 
2.10 

1.92 
1.54 
1.66 
1.63 
1.52 

1.48 
1.54 
1.86 
2.02 
1.88 

2.18 

2.7 

2.6 

2.49 

3.8 

2.65 
2.36 
2.09 
2.4 
2.55 

2.4 

4.7 
3.15 
2.65 
2.20 

2.16 

2.29 

3.2 

3.55 

8.06 

2.55 
2.30 
2.14 
2.01 
3.5 

3.85 

2.9 

2.5 

2.3 

2.18 

2.02 

2.06 

2.0 

1.88 

1.78 

1.70 

1.61 
1.59 
1.58 
1.64 
1.67 

1.47 
1.50 
1.68 
1.61 
1.52 

1.42 
1.38 
1.32 
1.54 
1.50 

1.60 
1.70 
1.79 
1.78 
1.64 

1.60 
1.98 
1.98 
2.04 
2.24 
2.14 

1.97 
1.82 
1.09 
1.60 
1.61 

1.59 
1.46 
1.82 
1.82 
1.60 

1.49 
1.42 
1.34 
1.25 
1.28 

1.26 
1.24 
1.30 
1.26 
1.26 

1.26 
1.27 
1.71 
2.8 
2.49 

2.10 
2.32 
2.27 
2.10 
1.94 

1.80 
1.69 
1.63 
1.56 
1.51 

1.46 
1.92 
1.88 
1.82 
1.56 

1.34 
1.30 
1.28 
1.25 
1.25 

1.24 
1.22 
1.28 
1.24 
1.26 

1.24 
1.24 
1.52 
1.61 
1.78 

1.78 
1.67 
1.61 
1.56 
1.48 
1.44 

1.40 
1.40 
1.38 
1.38 
1.34 

1.33 
1.41 
2.55 
2.9 
2.42 

2.16 
2.02 
1.90 
1.84 
1.81 

1.74 
1.66 
1.60 
1.56 
1.53 

1.48 
1.44 
1.43 
1.42 
1.43 

1.46 
1.41 
1.42 
1.38 
1.38 

1.36 

2 

1.36 

3         

1.46 

4 

1.64 

5 

2.7 

6           

3.65 

7 

3.3 

8       

2.9 

9 

2.56 

10 

2.32 

11     

2.14 

12 

2.07 

13 

1  80 

14 

1.72 

15 

1  78 

16 

1.81 

17 

18     

1.76 
1  72 

19 

1.72 

20         

1  74 

21     

1  75 

22 

1.60 

23           

1  46 

24 

1.50 

25 

1.54 

26       

1.52 

27 

1.71 

28     

1.84 

29 

2.14 

30         

2  8 

31 : 

6.0 

NoTB.— Observer  reported  as  follows:  Jan.  15,  shore  ice.  river  open  under  bridge;  Jan.  16,  about  100 
feet  below  bridge  river  frozen  over,  with  ice  5  inches  thick;  Feb.  11 ,  about  two-thirds  of  water  surface  frozen 
over:  shore  ioe  all  that  amounts  to  anything,  ice  at  gage  about  7  inches  thick.  Relation  of  gage  height 
to  dlAdiaige  probably  affected  by  ice  about  Jan.  6-18  and  about  Feb.  5-13. 
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SURFACE  WATBB  SUPPLY,  1912,  PART  HI. 


COAL  BIVEB  AT  PUQUA,   W.   VA. 

Location.-— At  W.  C.  Hoy's  pasBonger  ferry  lialf  a  mile  below  Fuqua  railroad  station 

and  1  mile  below  the  mouth  of  Fuqua  Creek. 
Beeords  available.— October  12,  to  December  31,  1912. 
Drainage  area. — Not  measured. 
Gage.— Staff  gage  in  two  sections  on  right  bank. 
Channel. — Firm  sand. 

Diacbarge  meaaurements.—Made  from  boat  300  feet  above  gage  or  by  wading. 
Point  of  zero  flow. — ^Wye  levelSi  run  September  16,  1912,  indicate  that  there  would 

be  no  flow  past  the  gage  if  Hie  river  were  to  fall  to  a  stage  of  0.0  foot  dbO.2  foot 

referred  to  gage  datum. 
Winter  flow. — ^Ijhe  relation  of  gage  height  to  discharge  may  be  affected  by  ice  for 

short  periods. 
Accuracy. — Gage-height  record  is  considered  reliable.    Sufficient  data  have  not  been 

obtained  to  warrant  publication  of  estimates  of  discharge. 

The  following  discharge  measurement  was  made  by  C.  T.  Bailey  by  wading  at  a 
Section  about  500  feet  above  gage: 
September  16,  1912:  Gage  height,  0.89  foot;  dischaige,  51  second-feet. 

Daily  gage  height^  infeeiy  of  Coal  River  at  Fuqua^  W.  Va.^for  191i. 
[W.  C.  Hoy,  observer.] 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1 

4.6 

2 

4.6 

3 

4.2 

4 

3.8 

6 

3.76 

6 

4.0 

7 

4.2 

8 

4.6 

9 

4.6 

10 

4.0 

U 

3.5 

12 

3.42 

13 

3.12 

14 

2.85 

16 

16 

17 

18 

3.20 

19 

a  5.0 

20 

9.8 

21 

6.7 

22 

5.0 

23 

4.2 

24 

3.9 

26 

3.6 

26 

3.38 

27 

3.26 

28 

3.16 

29 

3.95 

30 

8.6 

31 

8.7 

6.0 
4.8 
3.95 
3.8 


5.2 


3.75 


3.34 
3.30 

3.22 

3.38 

3.5 

3.7 

4.2 

5.6 
11.1 
8.0 
5.7 

4.7 

9.2 
13.9 
9.5 
6.4 


6.0 

4.1 

3.85 

3.65 

3.48 

3.42 
3.42 
3.75 
5.8 
8.2 

6.8 
6.7 
15.8 
12.4 
12.3 

14.3 
9.3 
6.6 
5.4 
5.5 

5.4 
5.6 
5.6 
8.1 
10.8 

7.9 
6.2 
6.1 
6.3 
10.6 
8.6 


6.6 
10.4 
14.2 
9.0 
6.5 

5.3 

4.6 

4.3 

3.75 

3.55 

3.25 
3.22 
3.14 
3.18 
3.01 

2.96 

2.90 

3.8 

4.0 

3.75 

3.6 

3.38 

3.41 

3.36 

3.19 

3.01 
5.5 
11.6 
8.1 
6.7 


6.3 
5.4 
4.6 
4.0 
6.9 

6.8 
15.1 
10.9 
7.4 
5.4 

4.5 
5.4 
7.7 
5.9 
4.9 

4.9 
5.9 
5.8 
5.0 
4.3 

3.65 
3.18 
2.78 
2.54 
2.25 

2.20 
2.02 
1.89 
1.85 
1.90 
1.82 


1.65 
1.56 
1.60 
1.64 
1.56 

1.48 
1.42 
1.30 
1.28 
1.25 

1.14 
1.07 

.98 
1.03 

.94 

.95 

.96 

1.13 

1.22 

1.93 

1.90 
1.66 
1.54 
1.42 
1.18 

1.10 
1.19 
1.46 
1.54 
2.04 


2.34 

4.6 

3.6 

2.84 

2.93 

2.84 
2.40 
2.01 
2.01 
2.38 

2.34 

4.6 

4.0 

2.79 

2.15 

1.91 

1.90 

2.76 

5.3 

3.85 

2.89 
2.40 
2.03 
1.78 
6.6 

6.4 

4.0 

3.04 

2.50 

2.36 

2.39 


2.32 
2.04 
1.84 
1.87 
1.67 

1.44 
1.36 
1.30 
1.30 
1.41 

1.34 
1.48 
1.52 
1.47 
1.36 

1.23 
1.13 
1.09 
1.22 
1.54 

1.48 
1.52 
1.48 
1.52 
1.40 

1.50 
1.87 
1.95 
1.93 
2.57 
2.40 


2.00 
1.72 
1.52 
1.40 
1.26 

1.26 
1.16 
1.28 
1.44 
1.26 

1.12 

1.02 

.94 

.90 

.94 

.80 
.86 
.90 
.95 
.93 

.87 

.86 

.94 

2.63 

2.52 

2.04 
1.75 
2.15 
1.97 
1.85 


1.65 
1.48 
1.32 
1.22 
1.14 

1.10 

1.04 

1.00 

.95 

.91 

.90 
.85 
.83 
.82 


.80 
.79 
.78 
.75 
.80 

.80 
.79 
.99 
1.04 
1.12 

1.22 
1.25 
1.15 
1.12 
1.10 
1.00 


a94 
.94 
.91 
.92 

.90 


.98 
1.13 
2.67 
2.40 

1.97 
1.78 
1.60 
1.52 
1.47 

1.40 
1.34 
1.26 
1.20 
1.16 

1.12 
1.10 
1.07 
1.05 
1.06 

1.06 
1.06 
1.04 
1.08 
1.00 


a94 

1.00 
l.M 
1.10 
LTd 

4.2 
4.0 
3.33 
2.H) 

2.41 

2.16 
l.» 
1.95 

1.88 
1.85 

1.63 
1.56 
1.50 
1.50 
1.45 

l.« 
1.38 
1.30 
1.26 
1.35 

1.18 
1.43 
1.60 
1.94 
3.6 
9.2 


a  Qage  height  estimated  by  observer. 

Note.— Relation  of  gage  heieht  to  discharge  affected  by  toe  about  Jan.  5-19,  Feb.  4-20,  and  Dec  25-29. 
Observer  made  full  report  relative  to  ice.  noting  conditions  as  follows:  Jan.  5,  ice  running:  Jan.  6,  ice  gorwd, 
thickness  of  ice  at  gaging  section  2  inches;  Jan.  14  and  16,  river  entirely  (rcMsen  over,  ice  7  inches  thick, 
controlling  section  frozen  over;  Jan.  18,  ice  meltlns,  water  running  over  ice,  average  thickness  of  ice  6  inches; 
Jan.  19,  can  not  cross  river  to  read  gage,  river  still  frozen  over  except  at  banks,  river  rising,  estimated  oKe 
height  about  5.0  feet,  ice  breaking  up  and  running  out;  Jan.  20,  Ice  out;  Feb.  4,  ice  along  shores,  slush  icf> 
runningat  controlling  section;  Feb.  7.  frozen  all  week,  ice  about  5  inches  thick  and  very  rougn.  control 
frozen;  Feb.  11  and  14.  river  entirely  frozen  over,  ice  8  to  9  inches  thick,  control  frozen  over;  reS.  21  lee 
broke  up  at  9  a.  m.;  Dec  26,  river  partly  frozen  over;  and  Dec.  30,  ioe  broke  up. 
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GOAL  RIYEB  AT  TORNADO,   W.   VA. 

I«ocation. — At  highway  bridge  at  Upper  Falls  railroad  station,  one-fourth  mile  above 

Tornado,  W.  Va.,  and  1  mile  above  mouth  of  Smith  Creek. 
Records  available.— June  24,  1908,  to  June  3,  1912.    Station  discontinued  June  3, 

1912,  in  favor  of  station  at  Fuqua.    See  "Accuracy. " 
I>raJ2iage  area. — Not  measured. 

G-age. — Standard  chain  gage  attached  to  bridge;  datimi  unchanged. 
Cliaziiiel. — Practically  permanent;  strewn  with  large  bowlders. 
I>i8charge  meaaurjsnieiita. — ^Made  from  downstream  side  of  bridge  or  by  wading. 
Point  of  zero  flow.— Determined  August  8,  1910,  as  approximately  1.2  feet.    The 

control  is  a  rough  log  dam  and  point  of  zero  flow  changes. 
Winter  flow. — ^The  relation  between  gage  height  and  dischaige  is  affected  by  ice 

cover  and  gorges  from  one  to  two  weeks  at  a  time  during  December,  January,  and 

February. 
Artificial  controL— There  is  a  low  dam  and  water-power  plant  about  1,000  feet 

below  the  station. 
Accuracy. — The  low-water  gage  heights  at  this  station  are  affected  by  the  operation 

of  the  power  plant  below  the  station.    Another  gaging  station  has  been  estab- 

liahed  at  Fuqua  above  the  influence  of  this  dam,  by  means  of  which  the  effect  of 

the  power  plant  upon  the  lower  gage  may  be  observed. 

The  following  discharge  measurement  was  made  by  C.  T.  Bailey: 
April  3,  1912:  Gage  height,  9.90  feet;  discharge,  11,900  second-feet. 

Daily  gage  height^  in  feet,  of  Coal  River  at  Tornado,  W.  Va.,for  19  It. 
[O.  C.  Hoy,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

1 

8.6 
3.6 
3.41 
3.2 
2.78 

3.02 
2.58 
2.78 
2.95 
2.82 

2.76 
2.5 
2.47 
2.35 
2.48 

4.0 

3.55 

3.28 

2.94 

3.06 

3.0 
2.92 
2.76 
2.82 
2.52 

2.45 
2.50 
2.50 
2.45 
2.35 

3.5 

3.18 

3.06 

2.92 

2.81 

2.8 

2.82 

2.98 

3.8 

4.8 

4.2 
4.2 
11.2 
7.9 
7.9 

4.1 
6.1 
9.6 
5.4 
4.2 

3.7 

3.4 

3.26 

2.98 

2.88 

2.78 
2.74 
2.70 
2.66 
2.60 

4.0 

8.66 

3.36 

3.2 

4.5 

4.2 

10.4 
6.9 
4.4 
3.8 

3.36 

3.6 

4.6 

3.9 

3.65 

1.96 
1.90 
1.90 

16 

2.48 
2.35 
2.74 
4.8 
6.3 

4.3 

3.6 
3.3 
3.14 
2.99 

2.86 

2.82 

2.75 

3.2 

5.0 

5.2 

2.36 
2.42 
2.42 
2.52 
2.86 

3.50 

6.4 

4.8 

3.9 

3.55 

5.3 
9.2 

5.7 
4.1 

9.4 

5.7 

4.2 

3.16 

3.7 

3.65 

8.75 

3.75 

6.1 

6.7 

4.4 
4.0 
3.6 
4.1 
6.2 
5.0 

2.56 
2.54 
3.11 
3.10 
3.04 

2.92 
2.88 
2.91 
2.84 
2.75 

2.66 

3.85 

7.4 

5.2 

4.2 

3.6 
3.9 
3.9 
3.6 
3.28 

3.04 
2.76 
2.58 
2.43 
2.32 

2.28 
2.22 
2.00 
2.00 
2.00 
2.05 

2 

17 

3      .  . 

18 

4 

19 

6 

20 

6      . 

21 

7    

22 

8 

23 

g 

24 

10 

25 

11 

26 

12        

27 

13      

28 

14 

29 

15 

30 

31 

NoTK.— Relation  of  gage  heidit  to  discharge  alTected  by  ice  about  Jan.  5-19  and  about  Feb.  3-20.  Oage 
beigbt  to  top  of  ice  Feb.  11.  It  is  questionable  whetlier  other  gage  heights  during  ice  period  were  read 
to  water  surface  or  to  top  of  ice.  Observer  reported  ice  as  follows:  Jan.  5,  loe  running,  gorged  above;  Jan. 
7,  cbannel  ftosen  over,  thickness  of  ioe  at  gaging  station  3  inches;  Jan.  10-17,  river  entirely  firosen  over, 
ice  4  to  6  inches  thick;  Jan.  19,  ice  breaking  and  running;  Feb.  3,  slush  ioe  running;  Feb.  4,  ice  gorged 
above;  Feb.  5-10,  river  entirely  frozen  over  above  gage,  channel  open  at  gage;  Feb.  11,  river  entirely  m)zen 
over:  Feb.  12,  river  entirely  frosen  over,  ioe  2  Inches  thick  at  gage  and  7  inches  along  shares;  and  Feb. 
18,  thaw  beginning. 

POOOTALIGO  RIVEE  AT  SISSONYILLE,   W.   VA. 

ItfOcation. — ^At  the  highway  bridge  at  the  poet  office  at  Sissonville,  W.  Va.,  one-fourth 

mile  below  the  mouth  of  Grapevine  Creek. 
Brecords  available.— June  26,  1908,  to  December  31,  1912. 
I>rainag:e  area. — ^Not  measured. 

Qa^e.— Standard  chain  gage  attached  to  bridge;  datum  unchanged. 
Clianxiel. — ^Practically  permanent. 
IMfldiar^  zneasurexnentB. — ^Made  from  downstream  side  of  bridge  or  by  wading. 
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Flood8.~The  flood  of  June  27, 1910,  Reached  a  height  of  33.0  feet  by  the  gage  datum. 
Some  of  the  flood  water  passed  around  the  gage. 

Point  of  zero  flow.— Levels  taken  August  10,  1910,  indicate  that  there  would  he  no 
flow  past  the  gage  if  the  stage  were  to  fall  to  1.2  feet  +0.2  foot. 

Winter  flow.— The  relation  of  gage  height  to  dischaige  may  be  affected  by  ice  for 
short  periods  in  December,  January,  and  February. 

Artifloial  control. — ^A  dam  and  small  power  plant  above  the  station  modifies  the 
low-water  flow. 

Accuracy. — Some  of  the  flood  water  passed  around  the  gage  June  27, 1910.  Sufficient 
data  have  not  been  obtained  to  permit  estimates  of  dischaige  to  be  made.  Be- 
cause of  an  error  in  the  gage  found  by  wye  levels  on  November  25,  1913,  gage 
heights  of  dischaige  measurements  and  daily  gage  heights  for  this  station  for 
1911,  published  in  Water-Supply  Paper  303,  should  be  corrected  as  followa: 
February  11  to  May  11,  subtract  0.02  foot;  May  12  to  August  12,  subtract  0.03  foot; 
August  13  to  November  13,  subtract  0.04  foot;  November  14  to  December  31, 
subtract  0.05  foot.  The  necessary  correction  has  been  applied  to  the  gage  heights 
in  the  following  tables: 
Discharge  measurements  of  Pocotaligo  River  at  SissonvUle,  W.  Va.,  in  191g. 


Date. 

Hydrographer. 

b2^t. 

Db- 
cbarse. 

liar.  14 

C.T.Bailey 

Feet, 
6.09 
13.38 

16 

do 

4,130 

Daily  gage  height,  in  feet,  of  Pocotaligo  River  at  Sissonville,  W,  Va.,for  191t. 

[B.  N.  Sisson,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

6.0 
4.2 
3.6 
3.26 
2.9 

2.65 
2.55 
2.56 
2.65 
2.56 

2.6 

2.29 
2.30 
2.35 
2.31 

2.10 
Z.U5 
3.8 
14.2 
6.C 

4.2 
3.6 
3.8 
4.0 
3.6 

3.3 

3.06 

2.9 

6.8 

7.4 

4.6 

3.6 

3.4 

3.1 

2.96 

2.96 

2.26 
2.65 
2.56 
2.55 
2.39 

2.20 
2.16 
2.15 
2.21 
2.15 

2.30 

2.39 

2.7 

3.45 

4.4 

8.1 
8.9 
4.1 
3.5 
3.2 

11.4 
U.l 
4.7 
8.7 

3.26 

2.9 

2.86 

2.76 

2.8 

2.8 
2.9 
8.4 
6.3 
6.1 

4.1 
6.3 

12.9 
6.9 

12.9 

7.3 
4.6 
3.7 
6.3 
7.4 

6.3 
7.2 
6.1 
10.4 
7.1 

4.7 

tl. 

9.8 
5.9 
4.3 

3.8 
8.9 
8.2 
4.6 
3.7 

3.4 
3.3 
3.5 
3.2 
3.25 

3.26 

2.75 

2.7 

3.4 

8.6 

3.5 

3.35 

9.5 

4.9 

3.6 

8.25 

3.15 

2.96 

2.7 

2.65 

2.45 

3.6 

3.6 

3.26 

8.9 

3.45 

3.15 

2.9 

2.75 

3.06 

3.25 

4.8 
6.8 
4.1 
3.25 

3.0 
3.7 
3.5 
3.1 
2.85 

3.46 
5.2 
4.8 
3.6 
3.2 

2.85 
2.65 
2.36 
2.24 
1.96 

2.06 
1.86 
1.72 
1.82 
2.29 
2.22 

1.88 
1.89 
1.85 
1.79 
1.63 

1.61 
1.69 
1.53 
1.35 
1.41 

1.41 
1.44 
1.47 
1.63 
1.38 

1.37 
1.55 
1.49 
1.68 
1.43 

1.47 
1.45 
1.55 
1.73 
1.33 

1.72 
1.70 
1.61 
1.86 
3.2 

2.8 
8.15 
2.33 
2.11 
1.96 

2.11 
1.89 
1.82 
1.68 
1.77 

1.95 

8.7 

3.1 

2.36 

1.94 

1.84 

1.70 

2.33 

3.7 

2.87 

2.6 

9.1 

4.4 

3.16 

8.7 

6.0 

3.26 

2.76 

2.5 

2.35 

2.6 

8.36 

2.6 

2.17 

2.02 

1.80 

1.92 
1.56 
1.66 
1.47 
1.48 

1.76 
10.6 
3.0 
2.8 
2.42 

2.07 
l.»7 
1.04 
2.01 
1.87 

4.1 

3.0 

2.85 

2.6 

2.42 

6.2 
3.26 
2.6 
10.9 
3.8 
8.4 

2.8 
2.33 
2.11 
1.99 
1.63 

1.66 
1.60 
1.99 
1.70 
1.67 

1.60 
1.23 
1.46 
1.63 
1.65 

1.53 
1.61 
1.51 
1.96 
1.60 

1.71 
1.63 
1.73 
1.71 
1.80 

1.88 
2.14 
1.86 
2.66 
2.26 

1.80 
1.83 
1.66 
1.48 
1.43 

1.43 
1.41 
1.66 
1.63 
1.47 

1.42 
1.48 
1.42 
1.40 
1.36 

1.34 
1.36 
1.38 
1.46 
1.39 

1.40 
1.40 
1.65 
1.64 
1.48 

1.42 
1.44 
1.41 
1.41 
1.38 
1.40 

1.30 
1.64 
1.66 
1.43 
1.88 

1.40 
1.44 
1.60 
1.80 
1.80 

1.88 
1.66 
1.60 
1.86 
1.90 

1.80 
1.42 
1.62 
L64 
1.66 

1.68 
1.40 
1.64 
1.44 
1.60 

1.68 
1.53 
1.39 
1.40 
1.S9 

1.38 

2 

1.59 

3 

1  80 

4 

1.77 

5 

2.29 

5 

4.6 

7 

3  9 

g 

2.95 

9 

2  55 

10 

2.34 

11 

2.07 

12 

1.97 

13 

1.83 

14 

1.61 

15 

1  70 

16 

1.63 

17 

1.74 

18 

1  (a 

19 

1.79 

20 

1  89 

21 

1  7» 

22 

1.74 

23 

1.74 

24 

1  <» 

25 

1.fi6 

26 

1.50 

27 

2.07 

28 

2.7 

29 

3.0 

30 

7.1 

31 

6.9 

NoTB.— Relation  of  gage  height  to  discharge  probably  affected  by  ice  Jan.  7-17  and  Feb.  6>15.  Observer 
reported  relative  to  ioe  as  follows:  River  partly  froEen  with  ice  5  to  6  taches  thlcic  Jan.  13  and  16;  ice  out 
Jan.  18;  river  partly  firoxen  Feb.  6  and  13  with  Ioe  1  to  3  inches  thicks  and  on  Feb.  18  ice  and  snow  thawing. 
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MILL  OBBEK  BASIN. 
MILL  CREEK  AT  ARLINGTON  HEIGHTS,  OHIO. 

Location.~-At  Arlington  Heights  about  1,000  feet  below  confluence  of  East  and  West 

forks  of  Mill  Creek. 
BeeordB  availsble.— September  19  to  December  31,  1912. 
Draina^  area.-— 109  square  miles. 
Gage.— Inclined  staff  fastened  to  posts  on  right  bank. 
Chaimel.— Earth,  mud  bottom,  probably  shifting. 

Diaohazige  measurementB.— Made  from  boat  at  section  or  by  wading  both  forks. 
Winter  flow.— Affected  by  ice  during  severe  winters. 
Aocuraey.- Data  insufficient  for  estimates  of  flow;  gage  heights  reliable. 
Cooperation. — ^This  station  is  maintained  iH  cooperation  with  the  division  of  sewerage 

of  the  dty  of  Cincinnati,  Ohio,  for  use  in  connection  with  its  sewerage  studies. 

The  following  discharge  measurement  was  made  by  wading  the  East  and  West 
forks  by  Bailey  and  Root: 
October  16,  1912:  gage  height  1.41  feet;  discharge,  18.1  second-feet. 

Daily  gage  height,  infeety  of  Mill  Creek  at  Arlington  HeighUf  Ohio,  for  191t. 
[H.  C.  Harris,  obferver.] 


Day. 

Sept. 

Oct. 

Nov. 

Deo. 

Day. 

Sept. 

Oct. 

Nov. 

Deo. 

1.62 
l.fi5 
1.56 
1.66 
1.66 

1.48 
1.46 
1.48 
1.60 
1.60 

1.60 
1.60 
1.46 
1.40 
1.60 

1.56 
1.60 
1.48 
1.42 
1.42 

1.48 
2.00 
1.78 
1.70 
2.06 

1.66 
1.66 
1.68 
1.56 
1.62 

1.42 
1.66 
1.68 
1.60 
1.66 

2.20 
1.68 
1.68 
1.62 
1.48 

1.48 
1.42 
1.32 
1.28 
1.42 

16 

1.42 
1.42 
1.66 
1.02 
1.42 

1.46 
1.80 
1.08 
1.66 
1.60 

1.62 
1.40 
1.40 
1.48 
1.60 
1.62 

1.66 
1.00 
1.62 
1,60 
1.66 

1.62 
1.48 
1.48 
1.48 
1.42 

1.68 
1.48 
1.40 
1.42 
1.40 

1.42 

17 

1.72 

18 

1.08 



19 

i.eo 

1.66 

1.48 
2.70 
1.00 
1.76 
1.70 

1.00 
1.62 
1.48 
1.48 
1.48 

1.08 

20 

1.68 

21 

1.48 

22 

1.32 

23 

1.88 

24 

1.40 

10 

26 

1.38 

11 

20 

1.48 

la 

27 

1.68 

13 

28 

1.48 

14                 

20 

1.62 

16 

30 

1.72 

31 

1.82 

NoTB.— No  Ice  reported  by  observor. 
affected  by  loe  during  time  of  record. 


Relation  of  gage  height  to  discharge  probably  not  materiaUy 


MILL  CBEBK  AT  CINCINNATI,  OHIO. 

Location.— At  the  Eighth  Street  Viaduct,  Cincinnati,  Ohio,  about  three-eighths 
mile  above  mouth  of  Mill  Creek. 

Becords  available.— September  10  to  December  31,  1912. 

Drainage  area.— 154  square  miles. 

Gage.— Standard  chain  gage  attached  to  bridge. 

GhanneL — Concrete  channel  under  bridge. 

Diacharge  measurements. — ^Blade  from  upstream  dde  of  bridge  or  by  wading  at 
the  same  section. 

Winter  flow.-— Affected  by  ice  during  severe  winters. 

Aocura^.— For  the  greater  part  of  the  year  gage  heights  are  affected  by  backwater 
from  Ohio  River;  estimates  of  the  flow,  therefore,  can  not  be  made. 

Cooperation. — ^This  station  is  maintained  in  cooperation  with  the  division  of  sewer- 
age of  the  city  of  Gmcinnati,  Ohio,  for  use  in  connection  with  its  sewerage  studies. 
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SURFACE  WATEB  SUPPLY,  1912,  PABT  HI. 


The  following  discharge  measurement  was  made  by  wading  at  regular  section  by 
Bailey  and  Root: 
August  23, 1912:  Gage  height,  1.54  feet;  discharge,  121  second-feet. 

Daily  gage  height,  in  feet,  of  Mill  Creek  at  Cincinnatij  Ohio,  for  19  It. 
[Wm.  Manning,  observer.] 


Day. 

Sept. 

Oct. 

Nov. 

Dec. 

Day. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

5.19 
5.53 
4.63 
3.67 
2.06 

1.96 
1.62 
1.74 
1.78 
1.78 

1.84 
2.45 
2.91 
2.67 
2.67 

6.89 
5.59 
8.73 
2.47 
1.81 

2.04 
2.38 
2.18 
2.06 
1.96 

2.35 
2.94 
5.10 
6.86 
5.51 

2.79 
2.97 
2.57 
2.81 
8.22 

8.53 
2.15 
1.05 
2.21 
6.12 

9.50 
7.31 
6.77 
5.89 
4.81 

16 

1.8 

1.75 

2.5 

1.84 

1.86 

1.80 
3.33 
2.45 
2.19 
2.80 

2.25 
1.85 
2.87 
3.94 
5.25 

2.42 
2.47 
2.60 
2.31 
2.43 

2.30 
3.27 
2.43 
2.80 
2.26 

2.58 
2.42 
3.44 
4.57 
7.29 
8.01 

4.60 
3.09 
2.29 
1.89 
1.89 

1.80 
1.83 
1.83 
1.79 
1.82 

1.96 
2.12 
2.29 
2.48 
2.58 

3.53 

2 

17 

2.08 

3 

18 

L87 

4 

19 

1.81 

5 

20 

.94 

6 

21....« 

22 

1.81 

7 

1.79 

8 

23 

1.79 

9 

24 

25 

26 

1.81 

10 

11.0 

9.0 
6.65 
5.0 
3.75 
2.4 

1.34 

11 

1.84 

12 

27 

1.88 

13 

28 

1.84 

14 

29 

1.84 

15 

30 

2.67 

31 

2.33 

Note.— Backwater  from  Ohio  River  was  reported  Sept.  10-12, 23-30;  Oct.  1-4, 12-^1;  Nov.  1-20,27-^ 
Dec.  1-4.  and  10-16. 

MIAMI  BIVEB  BASIN. 
MIAMI  RIVER   AT  HAMILTON,   OHIO. 

Location. — At  single-span  highway  bridge  on  High  Street,  Hamilton,  Ohio. 

BecordB  available.— February  28,  1910,  to  December  31,  1912.  Flood  stages  only, 
November  16, 1904,  to  February  27, 1910,  reported  by  the^United  States  Weather 
Bureau. 

Drainage  area. — ^3,580  square  miles. 

Gage. — Vertical  staff  gage  in  two  sections  fastened  to  the  retaining  wall  on  the  left 
bank  of  the  river  about  100  feet  above  the  bridge;  upper  section,  placed  by 
Weather  Bureau  in  November,  1904,  reads  from  2.5  to  25.0  feet;  lower  section, 
placed  by  the  United  States  Geological  Survey,  extends  from  0.5  foot  to  4.0 
feet.    Gage  datum  has  not  been  changed. 

Channel. — ^The  section  at  the  bridge  shifts  to  some  extent  in  floods  on  account  of 
the  high  velocity;  but  the  point  of  control,  a  short  distance  below,  is  apparently 
permanent  under  ordinary  conditions. 

Dischaj^e  measurementB.— Made  from  upstream  side  of  bridge. 

Floods.— Maximum  gage  height  21.2  feet  March  24,  1898,  according  to  the  xecofds 
of  the  United  States  Weather  Bureau. 

Winter  flow. — Relation  of  gage  height  to  discharge  may  be  at  times  affected  by  ice 
during  very  severe  weather,  but  for  short  periods  only,  as  factory  wastes  probably 
keep  the  temperature  of  the  water  above  the  freezing  point. 

Artificial  controL^There  are  several  power  plants  in  Hamilton  above  the  station, 
but  all  the  water  used  by  them  is  returned  to  the  river  above  the  gage;  there  is 
little  if  any  regulation  of  the  flow  from  this  source. 

DiyersionB.- The  Miami  &  Erie  Canal  is  fed  by  water  taken  from  Miami  River  at 
Middletown  and  Miamisburg,  Ohio.  The  quantity  diverted  is  not  known,  but  it 
is  believed  to  be  a  considerable  part  of  the  low-water  flow. 

Accuracy.— Values  of  "discharge  in  second-feet  -per  square  mile"  and  "run-off 
(depth  in  inches) "  published  for  this  station  in  previous  reports  may  be  mis- 
leading and  should  be  used  with  caution  if  at  all.  See  "Artificial  control"  and 
"DivendoDB." 
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The  following  discharge  measurement  was  made  by  C.  T.  Bailey: 
August  21,  1912:  Gage  height,  2.14  feet;  discharge,  1,930  second-feet. 

Daily  gage  height ,  in  feet,  of  Miami  River  at  Hamilton,  Ohio,  for  1912. 
[C.  A.  Huber,  observer.] 


Day. 


Jan.      Feb.     Ifar.     Apr.     May.    June.    July.     Aug.    Sept.     Oct     Ncv.    Dee. 


1 

4.6 

2 

4.0 

3 

3.4 

4 

2.95 

5 

2.8 

6 

7............... 

8 

2.15 

9 

2.05 

10 

1.9 

11 

1.85 

12 

1.75 

13 

1.76 

14 

1.75 

15 

1.75 

16 

1.75 

17 

1.75 

18 

2.55 

19 

6.4 

20 

5.0 

21 

3.8 

22 

3.4 

23 

3.2 

24 

2.85 

2.5 

2.65 

26 

2.45 

27 

2.3 

28 

2.05 

29 

5.5 

30 

4.4 

31 

3.2 

2.7 

2.45 

2.15 

2.1 

1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.6 
1.6 
1.6 
1.6 

2.05 

2.55 

3.5 

4.7 

5.8 

5.1 
4.3 
3.2 
2.9 
3.8 

13.4 
13.8 
10.6 
5.9 


4.4 

3.7 
3.6 
3.4 
3.2 

2.95 
2.8 
3.4 
3.4 
3.1 

2.9 
3.1 
4.2 
4.4 

ia3 

9.8 
5.8 
5.0 
4.9 
5.0 

8.2 
7.4 
5.1 
7.6 
6.8 

5.5 
7.0 
7.0 
11.6 
12.6 
10.3 


6.8 
7.0 
9.0 
7.6 
6.3 

5.3 
4.6 
4.4 
4.0 
3.8 

3.4 
3.2 
3.0 
3.3 
3.6 

3.5 
4.3 
5.4 
4.7 
3.9 

3.4 
3.4 
3.2 
2.9 
2.8 

5.2 
4.6 
3.4 
4.8 
6.7 


5.6 
4.4 
3.8 
3.4 
3.4 

3.5 
3.2 
3.0 
2.9 
2.7 

2.7 

2.8 

2.75 

2.65 

2.6 

2.6 
2.6 
2.6 
2.6 
2.6 

2.5 

2.45 

2.4 

2.35 

2.3 

2.2 

2.1 

2.0 

2.65 

8.0 

2.55 


2.5 

2.35 

2.2 

2.1 

2.0 

2.0 
2.0 
1.9 
1.85 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
3.2 
3.7 
2.9 
2.65 

2.5 
2.4 
2.4 
2.3 
2.3 

2.2 
2.1 
2.0 
2.0 
2.0 


2.2 
2.3 
2.2 
2.1 
2.0 

2.0 
1.9 
1.9 
1.9 
1.9 

1.9 
1.9 
1.9 
1.9 
1.9 

2.9 
3.2 
3.4 
3.2 
3.4 

3.3 
3.2 
2.8 
2.8 
2.6 

2.45 

2.25 

2.05 

1.9 

1.85 

1.8 


1.76 

1.7 

1.7 

1.7 

1.65 

1.6 
1.6 
1.6 
1.65 
1.95 

1.86 

1.8 

1.9 

2.2 

2.2 

2.05 

1.85 

1.8 

1.7 

3.0 

2.26 

2.4 

2.2 

1.96 

1.75 

1.6 
1.6 
1.6 
7.4 
3.2 
2.5 


2.25 
1.95 
1.76 
1.6 
1.6 

1.6 
1.6 
1.7 
1.7 
1.6 

1.56 

1.6 

1.5 

1.5 

1.6 

1.5 
1.5 
1.5 
1.6 
1.6 

1.5 

2.36 

2.45 

2.26 

2.05 

1.85 

1.7 

1.6 

1.6 

1.6 


1.65 

1.5 

1.5 

1.6 

1.5 

1.6 
1.5 
1.5 
1.5 
1.5 

1.5 
1.6 
1.6 
1.6 
1.5 

1.6 
1.5 
1.6 
1.6 
1.5 

1.5 
1.6 
2.0 
1.8 
1.8 

1.8 
1.7 
1.7 
1.7 
1.7 
1.6 


1.6 
1.6 
1.6 
1.6 
1.6 

1.6 
2.0 
1.9 
1.8 
1.8 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.7 
1.7 
1.7 
1.7 

1.7 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 


1.6 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.6 
1.6 
1.6 

1.5 
1.6 
1.5 
1.5 
1.6 

1.5 
1.6 
1.6 
1.5 
1.6 

1.6 
1.6 
1.5 
1.5 
1.6 

1.5 
1.5 
1.6 
1.5 
2.4 
2.35 


Note.— Jan.  8  to  about  Jan.  25  cage  heights  were  taken  from  a  reference  point  on  the  bridge  because  the 
gage  was  Itoten  in  and  surrounded  by  d^rls  from  a  burned  buHdtng.  Relation  of  gage  height  to  discharge 
probably  affected  by  ice  about  Jan.  5-17  and  Feb.  4-16.  During  January  the  obstfver  reported  ice  along 
shores  on  the  6th,  11th,  and  12th,  ice  8  and  9  inches  thick  on  the  11th  and  12th.  slush  ice  running  on  the 
12th  and  in  February.  On  the  6th  ice  along  shores  8  inches  thick;  on  Feb.  ll  ice  went  out  from  shore 
opposite  gage  and  on  Feb.  12,  ice  along  one  shore  40  feet  in  width  and  10  inches  thick.  No  ice  on  control 
reported  at  any  time. 

Daily  discharge,  in  second  feet,  of  Miami  River  at  Hamilton,  Ohio,  for  191t. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

9,080 
7,180 
6,330 
4.000 

3,310 
2,680 
1,990 

8,440 
6,230 
6,930 
5.330 
4,730 

4,000 
3,580 
5,330 
6,330 
4,440 

3,860 
4,440 
7,800 
8,440 
30,700 

28,500 
13,100 
10,400 
10,100 
10,400 

16,800 
17,400 
25,200 
16.700 
14,900 

11,400 
9,060 
8.440 
7,160 
6,540 

6,330 
4,730 
4,150 
6,030 
6,930 

5,630 
8,120 
11,700 
9,410 
6,850 

12,400 
8.440 
6,540 
6.330 
5,330 

5,630 
4,730 
4,150 
3.860 
3,310 

3,310 
3,580 
3.440 
3,180 
3,050 

3.050 
3,050 
3,050 
3,050 
3,050 

2,800 
2.440 
2.100 
1,880 
1,660 

1,660 
1,660 
1,450 
1,350 
1,250 

1,250 
1,250 
1,260 
1,250 
1,260 

1,260 
4,730 
6,230 
3,860 
3,180 

2,100 
2,330 
2,100 
1.880 
1,660 

1,660 
1,450 
1,450 
1,450 
1,450 

1.460 
1,460 
1,450 
1,450 
1,450 

3,860 
4,730 
6,330 
4,730 
5,330 

1.160 
1.070 
1,070 
1,070 
995 

920 
920 
920 
996 
1,560 

1,350 
1,260 
1.450 
2,100 
2,100 

1,770 
1,360 
1,250 
1,070 
4,160 

2.220 

1.660 

1,160 

920 

800 

800 

800 

1,070 

1.070 

920 

860 
800 
800 
800 
800 

800 
800 
800 
920 
920 

860 
800 
800 
800 
800 

800 
800 
800 
800 
800 

800 
800 
800 
800 
800 

800 
800 
800 
800 
800 

920 
920 
800 
800 
800 

800 
1,660 
1.450 
1,250 
1,250 

1,070 
1,070 
1,070 
1,070 
1,070 

1,070 
1.070 
1,070 
1,070 
L070 

920 

2 

800 

3 

800 

4 

800 

5 

800 

6 

800 

7 

800 

8 

800 

9 

800 

10 

800 

11 

800 

12 

800 

13 

800 

14 

800 

15 

800 

16 

800 

17 

2,920 
5,630 
9,410 
13,100 

800 

18 

2,920 
15,200 
10,400 

800 

19 

800 

20 

800 

Digitized  by  VjOOQ IC 


74  SUBPACE  WATEB  SUPPLT,  1912,  PABT  HI. 

DaUy  dMiarge^  in  mwand-fut,  of  Miam  River  at  HamiUotif  OhiOffor  IPlf— Continued. 


Day. 

Jan. 

Feb. 

Har. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Per. 

21 

6,540 
6,330 
4,730 
3,720 
8,180 

2,680 
2,330 
1,770 
12,100 
8,440 
4,730 

10,700 
8,120 
4,730 
3,860 
6,640 

45,000 
46,900 
32,000 
13,400 

22,000 
18,900 
10,700 
16,700 
16,800 

12,100 
17,400 
17,400 
36,500 
41,200 
30,700 

5,330 
5,330 
4,730 
3,860 
3,680 

11,100 
0,060 
5,330 
9,740 

16,300 

2,800 
2,680 
2,560 
2,440 
2,330 

2,100 
1,880 
1,660 
3,180 
4,150 
2,920 

2,800 
2,560 
2;  560 
2.330 
2,330 

2,100 
1,880 
1,660 
1,660 
1,660 

5.080 
4,730 
8,580 
3,680 
3,050 

2,680 
2,220 
1,770 
1,460 
1,360 
1,260 

2,220 
2,560 
2,100 
1,560 
1,160 

920 

920 

920 

18,900 

4,730 

2,800 

800 
2,440 
2,680 
2,220 
1,770 

1,350 

1,070 

920 

920 

920 

800 
800 

1,660 
1,250 
1,260 

1,260 
1,070 
1,070 
1,070 
1,070 
920 

1,070 
920 
920 
920 
920 

920 
090 
920 
920 
920 

800 

22 

800 

28 

800 

24 

800 

26 

800 

26 

800 

27 

800 

28 

800 

29 

800 

30 

2,560 

31 

2.440 

Note.— Dafly  discharge  determined  by  means  of  a  discharge  rating  curve  that  is  iinirly  well  defined 
below  210  seoood'^l'eet  (gage  height  0.6  foot);  well  defined  between  250  and  66,500  seoond4eet  (gage  heights, 
0.7  and  17.5  feet);  and  is  a  tangent  above  62,600  second-feet  (gage  height,  16.8  feet),  and  ertended  as  such 
above  66,500  second-feet  (gage  Height,  17.5  feet). 

Discharge  Jan.  &-17  ana  Feb.  4-16  estimated,  because  of  ice,  from  gage  heights,  observer's  notes,  and  cli- 
matologlc  records,  as  follows:  Jan.  5-17, 1,400  second-feet:  Feb.  4-16, 900  second-feet.  These  estunates  of 
discharge  for  pertods  when  the  relation  of  gage  height  to  discharge  is  believed  to  have  been  effected  by  ice 
are  based  on  msufficfent  data  and  therefore  should  be  used  with  caution. 

Monthly  diicharge  of  Miami  River  at  HamUUmj  Ohio,  for  191t, 
[Drainage  area,  3,580  square  miles.] » 


Month. 


Discharge  in  aecond-llBet. 

Maximum. 

■^IH  itflllTH  - 

Mean. 

15,200 

4,120 

46,900 

7,660 

41,200 

3,680 

13,600 

25,200 

3,680 

9,160 

12,400 

1,660 

8,880 

6,230 

1,250 

2,180 

6,330 

1,260 

3,560 

18,900 

920 

2,170 

2,680 

800 

1^160 

1,660 

800 

912 

1,660 

800 

1,020 

2,660 

800 

914 

46,900 

4,100 

Accu- 
racy. 


January 

February , 

March 

April 

May 

June 

July 

August 

September 

October 

November.... 
December 

The  year 


a  Estimates  of  discharge  in  "second-feet  per  square  mOe''  and  "run-off  (depth  in  inches)"  would  be 
misleading.    See  "Artificial  control"  and  "Diversions." 

Note.— See  footnote  to  table  of  daily  discharge. 

DIX  BIVEB  BASIN. 
DIX  BITER  NEAR  BUBGIN,   ET. 

Location. — ^At  highway  bridge  on  Buigin-Buena  Vista  pike,  4  miles  from  Buigin,  Ky. 

Becords  available.— July  2, 1910,  to  July  16, 1911;  October  1, 1911,  to  December  31, 
1912. 

Drainage  area. — 416  square  miles. 

Gage. — Staff  gage  attached  to  abutment  of  bridge. 

Channel. — ^Probably  permanent 

Diflcharge  measurementa.-'See  ''Cooperation." 

Winter  flow.— Relation  of  gage  height  to  discharge  ordinarily  not  affected  by  ice. 

Accuracy.— This  station  has  not  been  visited  by  United  States  Geological  Survey 
engineers,  but  the  computations  of  daily  and  monthly  discharge  were  made  by 
the  Survey.  No  discharge  measurements  were  made  during  1912.  The  station 
was  last  visited  September  20,  1910,  and  the  accuracy  of  the  data  published  in 
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the  following  tables  depends  upon  the  permanency  of  the  gage  and  of  the  condi- 
tions of  flow  since  that  date. 
Oooperation.— The  station  was  established  and  measurements  made  by  representa- 
tives of  the  Kentucky  Geological  Survey  and  the  Madison  Electric  &  Power  Co., 
of  Richmond,  Ky.  The  gage  reader's  salary  is  paid  by  the  Madison  Electric  & 
Power  Co.,  and  by  the  State  (xeological  Survey  of  Kentucky. 

Daily  gage  height^  in  feet,  ofDix  River  near  Burgin,  Ky,,for  1912. 
[C.  P.  Eemiecly,  obserw.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

10.2 
8.8 
8.0 
7.6 
7.06 

6.9 

6.6 

6.1 

6.76 

6.66 

6.86 

6.  a 

4.9 

48 
4.7 

47 
46 
436 
18.8 
U.4 

7.7 

6.16 

6.75 

6.46 

5.9 

6.66 

6.6 

6.66 

6.06 

6.66 

6.8 

6.66 
6.4 
6.4 
6.16 
6.66 

6.26 
6.0 
47 
46 
44 

486 

44 

486 

48 

42 

41 
406 

4qp 

4^ 
46 

ia.8 

11.4 
9.2 
8.4 
7.66 

11.8 
11.0 
9.4 
8.1 

6.96 
6.4 
6.96 
6.7 
6.66 

6.7 
6.86 
10.7 
12.2 
10.0 

8.4 

10.8 

ia8 

11.8 
17.0 

12.0 
8.5 
7.0 
6.76 
6.46 

6.06 
6.96 
6.7 
12.8 
12.0 

9.7 
8.6 
7.06 
6.8 
12.0 
7.96 

6.2 
16.6 
12.6 
9.1 
8.6 

7.6 

6.46 

6.86 

6.46 

6.2 

6.0 
49 
49 
6.66 
6.4 

6.26 

6.36 

6.7 

6.45 

6.16 

496 
6.16 
6.05 
486 
47 

47 
47 
7.86 
10.6 
10.6 

7.66 
6.35 
6.96 
6.35 
5.6 

6.9 

8.2 

8.1 

7.15 

6.6 

5.9 
148 
9.4 
7.66 
6.76 

6.1 

6.35 

486 

466 

426 

40 
8.86 
3.7 
8.7 
3.6 

3.46 
8.4 
8.4 
8.8 
3.8 
3.8 

8.66 

8.8 
8.8 
8.3 
8.3 
3.8 

"z'i" 

8.8 
3.4 
8.66 

8.66 
5.46 
40 
3.96 
3.86 

8.7 

3.66 

3.6 

8.9 

426 

48 
3.9 
3.7 
6.2 
5.6 

5.1 
6.5 
6.5 
49 
42 

8.7 
6.0 
6.5 
6.1 
46 

6.4 
6.1 
8.0 
6.0 
6.1 

48 
46 
6.8 
5.0 
46 

43 
8.9 
3.7 
3.5 
8.4 
8.4 

3.4 
3.8 
8.2 
8.2 
8.1 

3.0 
8.4 
3.8 
3.7 
5.5 

6.0 
47 
41 
3.8 
3.5 

8.3 
3.3 
8.2 

8.8 
40 

48 
48 
48 
48 
44 

41 
8.7 
45 
46 
3.9 
3.8 

3.7 
3.6 
3.4 
3.9 

8.8 

3.6 
3.8 
3.7 
8.7 
8.6 

8.4 
8.3 
8.2 
3.0 

3.0 

2.9 
2.9 
2.9 
2.9 
8.0 

2.9 
3.0 
8.0 
6.0 
46 

40 
3.6 
8.4 
3.4 
3.3 

8.2 
8.2 
3.2 
3.2 
3.1 

3.1 
3.0 
3.0 
3.0 
8.0 

8.0 
8.0 
8.0 
8.0 
2.9 

2.9 
2.9 
2.9 
2.9 
2.9 

2.9 
2.9 
2.9 
2.9 
2.9 

2.9 

2.8 
2.8 
2.8 
2.8 
2.8 

2.8 
2.9 
2.9 
8.0 
3.3 

3.4 
8.6 
3.6 
3.8 
47 

46 
46 
44 
43 
41 

8.8 
8.8 
3.8 
8.8 
3.8 

3.7 
3.6 
8.6 
3.6 
8.4 

8.4 
3.3 
3.3 
3.3 
8.8 

3.3 

2 

3.4 

3          

42 

4 

45 

5 

6.0 

6 

12.2 

7 

8.9 

8 

6.9 

9 

5.8 

10 

6.5 

11 

5.4 

12 

6.4 

13 

6.2 

14 

6.2 

15 

6.1 

16 

6.1 

17 

5.0 

IS 

5.0 

1© 

5.0 

20 

6.0 

21 

49 

22 

49 

23 

49 

24 

49 

25 

48 

2ft 

48 

27 

28 

48 
5.4 

29 

5.8 

30 

5.8 

31 

9.2 

Daily  dieeharge,  in  eeeond^feet. 

of  Dix  River 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dee. 

1 

3,900 
2580 
1,960 
1,600 
1,330 

1,240 

1,060 

830 

684 

646 

686 
486 
888 

867 
827 

827 

270 

232 

13,400 

6140 

978 
978 
864 
646 

602 
420 
827 
298 
244 

232 

244 
232 
219 
195 

172 
152 
152 
151 
270 

*'S2 
978 

766 

666 

646 

666 

724 

4,400 

6,000 

3,700 

2,200 
4,510 
4,510 
6,560 
12,100 

6,780 
2,340 
1300 
1,160 
1,000 

878 
9,770 
6440 
2  850 
2,840 

1,600 

1,000 

724 

672 

486 

420 
388 
388 
608 
554 

602 

586 
665 
572 
468 

1,700 
952 
765 
536 
590 

1,240 
2,100 
2,020 
1,390 
1,030 

744 
8,800 
3,120 
1,700 
1,160 

880 
686 
873 
284 
207 

92 
87 
83 
79 
75 

70 
66 
60 
66 

60 

60 
60 
60 
60 
60 

60 
60 
60 
60 

78 

219 
132 
99 
485 
627 

452 
590 
590 
388 
195 

786 
690 
452 
296 

654 

452 
1,960 
1,060 

830 

60 

26 
60 
60 
99 
690 

420 

827 

172 

115 

71 

60 
60 
41 
115 
298 

99 

84 
60 
132 
115 

84 
115 
99 
99 

84 

60 
60 
41 
26 
26 

20 
20 
20 
20 
26 

41 
41 
41 
41 
33 

33 
26 
26 
26 
26 

26 
26 
26 
26 
20 

20 
20 
20 
20 
20 

15 
20 
20 
26 
60 

60 
84 
84 
115 
327 

298 

270 
244 
219 
172 

115 
115 
116 
115 
115 

60 

2 

60 

3 

105 

4 

270 

5 

420 

6 

0,000 

7     

2,670 

8    

1,240 

9 

704 

10      

600 

11 

654 

12 

654 

13 

486 

14 

486 

15 

462 

16 

462 

17 

420 

18 

420 

19       

420 

20 

420 
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DaUy  dMnar^e^  in  uexmA-ft/A,  of  Dix  River  near  Bvrgin,  Ky.,  for  Jf9^i9— Oontinned. 


Day. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

a 

1,730 

854 

1,160 

1,000 

744 

608 
500 
646 
808 
1.060 
1,100 

6,660 
5,140 
2,040 
2,260 
1,630 

5,560 
4,720 
3,120 
2,020 

808 

765 

1,140 

6,660 

5,780 

3,410 
2,420 
1,330 
1,100 
5,780 
1,010 

404 
468 
436 
372 
327 

327 

327 

1,840 

4,300 

4,300 

151 
124 
00 
00 

84 

66 
60 
60 
115 
115 
115 

02 
572 
151 
142 
124 

00 
78 
71 
132 
207 

357 
208 
704 
420 
208 

210 
132 
00 
71 
60 
60 

357 
357 
357 
357 
244 

172 
00 
270 
270 
132 
115 

20 
26 
26 
420 
208 

151 
84 
60 
60 
50 

20 
20 
20 
20 
20 

20 
15 
15 
15 
15 
15 

09 
84 
84 
71 
60 

60 
60 
50 
60 
50 

388 

22 

3%8 

23 

388 

24 

388 

25 

357 

26 

357 

27 

357 

28 

554 

20 

704 

30 

704 

31 

2,940 

Note.— Daily  discharge  determined  by  means  of  a  discharge  rating  curve  fairly  well  defined  between 
SO  and  6,550  second-feet  (gage  heights  0.3  and  12.7  feet).  Above  6,550  second-feet  the  rating  curve  is  simply 
an  extension,  and  discharge  values  above  that  point  should  therefore  be  used  with  caution.  See  "Accu- 
racy" in  station  description. 

Monthly  discharge  of  Dix  River  near  Burgin,  Ky.^for  191t, 

[Drainage  area,  416  square  miles.] 


Discharge  in  second-feet 

Rnn-ofl 

(depth  tn 

inches  on 

drainage 

area). 

Month. 

Maximum. 

Minimum. 

Uw>" 

Per 
oquare 
mUe. 

January........ 

13,400 

6,660 

12,100 

0,770 

8,860 

572 

2,500 

500 

420 

41 

327 

6,000 

282 

151 
646 
827 
60 
50 
60 
26 
20 
15 
15 
50 

1,'540 
1  460 
2,060 
1,500 
1,010 
07.4 
516 
176 
82.5 
24.3 
108 
787 

3.70 
8.51 
7.00 
8.61 
2.48 
.234 
L24 
.428 
.108 
.058 
.260 
1.80 

4.27 

FebruuT 

3.70 

Matcn.... 

8.17 

April 

4.03 

1^.:::::::::::::::::::::::::::::::::::::::::: 

2.80 

June ....      .    . ,  . .     , 

.26 

July 

1.43 

.40 

Sentembw 

.22 

0<»ober 

.07 

November. 

.20 

December 

2.18 

Thejrear 

13,400 

15 

855 

2.06 

28.00 

NoTX.— See  "Accuracy"  in  station  description. 

WABASH  BIVEB  BASIN. 
WABASH  BIVEB  AT  MOUNT  CARMEL^   ILL. 

Location. — At  Southern  Railway  bridge  at  Mount  Carmeli  111.,  1}  miles  below 
mouth  of  Whit«  River  and  immediately  below,  mouth  of  Patoka  River. 

Becords  available.— June  16,  1884,  to  November,  1904,  United  States  Army  Engi- 
neer Corps;  November,  1904,  to  December  31,  1912,  United  States  Weather 
Bureau. 

Drainage  area.— Published  by  the  United  States  Weather  Bureau  as  26,300  square 
miles. 

Qage. — Staff  gage  attached  to  pivot  pier  of  drawspan.  Gage  datiun  has  remained 
unchanged  since  it  was  established  in  1884. 

Channel. — Slightly  shifting. 

Discharge  measurementB. — ^Made  from  downstream  side  of  bridge.  There  are 
numerous  overflow  openings  in  the  railroad  embankment  east  of  the  railroad 
bridge. 
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Hoods.— Maximum  stage  published  by  United  States  Weather  Bureau  as  28.3  feet 

August  7, 1875. 
Winter  flow.— The  relation  of  gage  height  to  discharge  may  be  affected  by  ice  for 

a  week  or  so  at  a  time  during  December,  January,  and  February. 
j^cctiracy. — Sufficient  data  have  not  been  obtained  to  enable  estimates  of  discharge 

to  be  made  for  publication. 
Cooperatioii. — Grage  heights  furnished  by  United  States  Weather  Bureau. 

Discharge  Tneasurements  of  Wabash  River  at  Mount  Carmel,  Ill.y  in  191 1, 


Date. 

Hydrographer. 

hyeiSEt. 

Dis- 
chargfi. 

Mar.  28 

Horton  and  Honk 

Feet. 
22.40 
3.28 

Sec.-/l. 
134,000 

Aug.  13 

Monk  and  Can* 

9.590 

Daily  gage  height,  in  feet,  of  Wabash  River  at  Mount  Carmel,  III.  ^  for  19  It. 
[H.  U,  PhlUips,  obsenrer.] 


Day. 

Jan. 

Feb. 

liar. 

Apr. 

May. 

Ivans. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

7.9 
8.5 
8,7 
8.2 

12.8 
12.0 
12.3 

18.9 
19.3 
19.4 
19.4 
20.4 

20.8 
21.0 
20.4 
18.0 
14.4 

12.6 
11.7 
11.7 
12.2 
15.6 

16.0 
16.0 
17.2 
17.8 
18.2 

18.7 
19.3 
10.9 
20.6 
21.1 

21.6 
22.1 
22.4 
22.6 
22.7 
22.6 

22.6 
22.3 
22.4 
22.6 
22.7 

23.0 
23.2 
23.2 
23.0 
22.8 

22.2 
21.0 
19.7 
17.2 
14.8 

12.4 
11.8 
11.6 
11.9 
11.9 

12.3 
12.6 
12.6 
11.9 
11.1 

10.7 
13.3 
16.4 
16.6 
16.5 

17.2 
17.6 
17.9 
18.1 
18.2 

18.1 
17.7 
17.1 
16.2 
16.0 

13.2 
12.8 
13.6 
14.8 
15.2 

15.6 
16.4 
17.1 
17.3 
17.0 

16.6 
15.9 
15,4 
14.2 
12.2 

9.6 
7.9 
7.1 
7.2 
7.8 
7.2 

6.8 
6.2 
6.8 
6.6 
6.6 

6.1 
4.8 
4.6 
4.4 

4.2 

4.0 
8.8 
3.6 
8.4 
3.3 

8.3 
4.3 
4.9 
6.0 
6.2 

6.9 
6.0 
5.8 
6.5 
6.2 

4.8 
4.3 
3.9 
3.7 
3.5 

3.8 
3.3 
3.3 
6.0 
8.0 

9.8 

8.2 
7.0 
6.0 
6.6 

7.6 
8.2 
7.9 
7.8 
7.8 

9.8 
10.9 
10.4 
9.6 
8.3 

7.8 
7.7 
8.6 

8.8 
7.8 

6.7 
6.0 
6.8 
5.6 
6.1 
4.7 

4.2 
8.9 
8.6 
3.3 
3.1 

8.0 
2.9 
3.8 
2.7 
2.7 

2.7 
2.7 
8.2 
3.3 
3.4 

8.4 

6.7 
5.8 
6.3 
4.9 

6.3 
6.0 
8.2 
9.6 
10.0 

9.3 
8.1 
6.6 
5.3 
6.1 
5.0 

6.0 
4.9 
4.8 
4.3 
3.7 

3.6 
8.3 
8.0 
2.8 
2.6 

2.4 
2.2 
2.1 
2.1 
2.0 

2.0 
2.0 
2.3 
2.5 
2.6 

2.6 
2.6 
2.6 
2.4 
2.3 

3.6 
6.2 
4.8 
4.7 
4.6 

4.4 
4.2 
4.1 
3.6 
8.1 

2.8 
2.6 
3.4 
2.2 
1.9 

1.8 
1.7 
1.7 
1.7 
1.7 

1.7 
1.6 
1.6 
1.4 
1.8 

2.0 
2.1 
2.2 
2.2 
2.2 

2.1 
2.1 
2.1 
2.1 
2.1 
2.1 

2.2 
2.2 
2.9 
8.3 
3.6 

8.6 
3.7 
3.7 
3.7 
8.8 

3.8 
3.9 
4.0 
4.1 
4.1 

4.0 
3.8 
8.7 
8.6 
8.4 

8.3 
8.8 
8.1 
3.0 
2.9 

2.8 
2.7 
2.6 
2.6 
2.4 

2.3 

2 

2.3 

3 

3.3 

4 

2.3 

5. 

3.1 

6 

3.1 

7 

2.3 

8 

3.3 

0 

3.2 

lO 

3.3 

11    

3  2 

12 

2.2 

13       

2  2 

14. 

2.1 

15    

2.1 

16   

2  0 

17- 

1.9 

18     

1.9 

19. 

1.9 

ao 

10.8 

13.7 
14.4 
16.1 
15.8 
W.3 

16.7 
17.0 
16.0 
14.8 
14.2 
13.0 

"i7."2' 
18.1 
18.3 

1.9 

21 

2.0 

22 

2.1 

23 

2.2 

24 

2.3 

25 

3.3 

26 

2.1 

27 

2.0 

28 

1.9 

29 

1.8 

30 

1.8 

81 

1.8 

NoTB.^River  reported  "fkrosen"  Jan.  6-19  and  Feb.  4-26.  The  Monthly  Weather  Reylew  for  January, 
1912  (published  by  the  United  States  Denartment  of  Agriculture),  states:  "The  Wabash  River  was  frozen 
fk-om  the  5th  to  the  19th,  and  a  threatening  gorge  formea  near  Mount  Carmel,  HI.,  daring  the  last  decade  of 
tba  moathy  causing  flood  stages  of  water  and  some  damage. " 
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EMBABRASS  BIYEB  NEAB  OAKLAND,   ILL. 

Locatdon. — At  hi^way  bridge  about  2  mjlee  northwest  of  Oakland,  111.,  on  the 

county-line  road  to  Hindflboro  and  Areola,  in  the  northeastern  part  of  T.  14  N., 

R.  10  E.,  about  5  miles  below  the  mouth  of  Brush  Creek. 
Becords  available.— October  23, 1909,  to  December  31, 1912.    Station  discontinued 

December  31,  1912. 
Drainage  area. — 535  square  miles. 

Gage. — Standard  chain  gage  attached  to  bridge;  datum  unchanged. 
Channel. — ^The  section  is  at  a  pool;  measurements  to  date  indicate  that  the  control 

has  not  changed. 
Discharge  meaaurements. — ^Made  from  downstream  side  of  bridge. 
Floods.— The  flood  of  1897  reached  a  height  of  about  24  feet  by  the  present  gage  datum. 
Point  of  zero  flow. — ^Not  determined.    There  was  no  flow  past  the  bridge  during 

a  portion  of  the  simimer  of  1908. 
Winter  flow. — Ice  may  affect  the  relation  of  gage  height  to  discharge  during  portions 

of  December,  January,  and  February. 

The  following  discharge  measurement  was  made  by  P.  S.  Monk: 
July  26,  1912:  Gage  height,  2.88  feet;  dischaige,  58  second-feet. 

DaUy  gage  height,  in  feet  ^  of  Embarrass  River  near  Oakland,  IU.,for  191$, 
{Paul  McDanlels,  observer.] 


Day. 

Jan. 

Feb. 

liar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

5.6 
6.4 
5.4 
4.9 
4.9 

6.1 

5.0 

a5.1 

a5.2 

a5.1 

a5.1 
a5.1 

6.0 
a5.0 

4.9 

4.0 
4.4 
6.6 
0.0 
11.0 

13.0 
10.7 
7.6 
8.6 
8.8 

8.2 

8.0 

o7.5 

a6.0 

a4.8 

4.6 

a4.6 
a4.6 
a4.6 

*"'4'2' 

4.2 
4.0 
4.0 
4.0 
4.0 

"'z.i' 

3.8 
3.8 
3.8 

4.0 
4.4 
6.0 
8.8 
9.6 

8.4 
7.1 
6.5 
5.4 
7.0 

13.0 
16.0 
17.2 
15.3 

10.8 
8.4 
7.0 
6.0 
6.7 

5.2 
6.3 
6.0 

**'5."3' 

6.0 
4.1 
4.7 
6.2 
12.8 

14.2 
15.5 
14.8 
14.6 
14.4 

14.2 

13.'6 
12.0 
12.6 
12.4 

12.3 
13.0 
14.0 
14.6 
13.8 
13.0 

12.0 
11.3 
11.0 
10.8 
10.4 

0.3 
8.0 
7.6 
7.4 
7.4 

6.0 
6.4 
6.0 
6.3 
6.6 

6.4 
7.8 
8.8 
8.0 
8.3 

0.6 
0.4 
0.2 
8.4 
8.4 

0.1 
10.0 
10.2 
11.1 
10.4 

0.3 
0.0 
8.0 
8.6 
0.0 

0.6 
10.4 
0.2 
8.0 
8.6 

8.7 
7.0 
6.6 
6.2 
6.0 

5.3 
5.8 
5.0 
4.0 
4.0 

4.8 
4.7 
4.9 
4.8 
4.6 

4.4 
4.3 

4.3 
4.7 
4.7 
4.6 

4.4 
4.0 
3.7 
3.5 
3.3 

3.3 
8.3 
3.0 
8.0 
3.2 

3.2 
8.3 
3.2 
3.4 
3.4 

3.4 
3.7 

4.8 
6.6 

<.o 

4.6 
4.0 
3.8 
3.8 
3.6 

3.5 
3.5 
3.6 
3.6 
3.5 

3.6 
3.6 
3.8 
4.0 
4.0 

4.1 

4.0 
4.0 
3.8 
3.7 

3.0 
3.7 
3.8 
3.6 
3.55 

3.3 
3.0 
3.1 
3.0 
2.0 

2.0 
2.0 
2.85 
2.85 
2.85 

2.86 

3.85 

2.05 

3.1 

3.2 

3.2 

8.0 
8.0 
3.1 
8.0 
8.0 

3.8 
3.0 
3.1 
3.1 
3.0 

3,0 
3.0 
3.8 
3.8 
3.7 

3.7 
3.6 
8.7 
3.8 
3.4 

4.3 
5.6 
4.2 
3.4 
3.0 

3.0 
3.8 
3.8 
3.5 
2.5 
3.4 

8.4 

3.3 
3.5 
3.5 
3.4 

3.4 
3.3 
3.3 
3.4 
3.4 

3.4 
3.4 
3.4 
3.3 
3.3 

3.3 
3.3 
2.3 
2.4 
2.4 

2.4 
2.5 
2.5 
2.4 
2.8 

2.2 
2.2 
2.2 
2.2 

2.0 

2.0 

2 

2.0 

3 

2.0 
2.1 
3.3 

2.3 
2.4 
2.5 
2.5 
2.3 

2.2 
2.1 

2.0 
1.05 
1.0 

1.0 
1.0 
1.8 
1.8 
1.85 

1.8 
1.7 
1.7 
1.7 
1.7 

1.6 
1.6 
1.55 
1.5 
1.6 

2.0 

4 

1.9 

5 

1  05 

6 

1  Of) 

7 

1.9 

8 

1,85 

9 

1.83 

10 

1  85 

11 

1.8 

12 

1.8 

13 

18 

14 

1.8 

15 

1.8 

16 

1.8 

17 

1.9 

18 

1.0 

19 

1.9 

20 

1.9 

21 

1.9 

22 

1  9 

23 

1.9 

24 

1  9 

25 

1  95 

26 

1  96 

27 

1  95 

28 

1.9 

29 

185 

30 

1  83 

31 

1  9 

o  Qage  height  to  top  of  ice. 

NoTS.— Relation  of  gage  height  to  discharge  affected  by  loe  about  Jan.  5>Feb.  28,  Mar.  7-11.  There  may 
also  have  been  some  effect  during  December.  Observer  reported  ice  from  4  to  8  Inches  thick  durinc  Jana- 
ary  and  from  5  to  0  inches  thick  during  February  and  reported  ''some  ice  in  river  during  most  of  time  in 
December." 
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Daily  diachargt,  in  ucond-feei,  of  Embarrass  River  near  Oakland^  III,  ^  for  191$. 


Day. 

Jan. 

Feb. 

liar. 

Apr. 

M.y. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

456 
416 
416 
316 

1,860 

1,100 

760 

540 

477 

876 

3,300 
2,040 
1,930 
1  860 
1,720 

1,330 

1,000 

'902 

854 
854 

737 
627 
640 
606 
640 

627 

060 

1,210 

1000 

iloeo 

1,450 
1300 
1,330 
1,100 
1,100 

1,300 
1580 
1,660 
1,970 
1,720 

1,360 
1,270 
1240 
1  160 
1,270 

1,460 
1,720 
1,330 
1  240 
1,160 

760 
«71 
583 
540 

396 
496 
336 
816 
316 

207 
278 
316 
207 
260 

226 
210 
210 
278 
278 
260 

226 
166 
128 
106 
86 

86 
86 
61 
61 
76 

76 
86 
76 
96 
96 

96 

466 
336 

960 

165 
140 
140 
116 

106 
106 
116. 
116 
106 

106 
116 
140 
166 
165 

179 
165 
165 
140 
128 

152 
128 
140 
116 
110 

86 
61 
68 
61 
66 

65 
66 
52 
52 
62 

52 
62 

68 
68 
76 
76 

61 
61 
68 
61 
56 

49 
66 

68 
68 
61 

61 
65 
40 
40 
43 

48 

87 
43 
40 
96 

210 

466 

194 

96 

61 

56 

49 
49 
32 
32 
27 

27 
22 
32 
32 
27 

27 
22 
22 
27 
27 

27 
27 
27 
22 
22 

22 
17 
22 
27 
27 

27 
32 
32 
27 
22 

17 
17 
17 
17 
10 

<i5 
aB 
10 
13 
22 

22 
27 
32 
32 
22 

17 
13 
10 

9 

8 

8 
8 
6 
6 
7 

6 
5 
5 
5 
5 

4 

4 

3.5 

3 

3 

10 

2 

10 

3 

10 

4 

8 

5 

9 

6 

7 

8 

9 

10 

11 

12 

179 

278 

583 

2,630 

3,220 
3,780 
3,480 
3,390 
8,310 

3,220 
2,960 
2,300 
2,540 
2,460 

2,420 
2,710 
3,140 
3  390 
3,060 
2,710 

13 

14 

15 

16 

17 

18 

19 

8 

20 

8 

21 

8 

22 

23 

24 

25 

26 

27 

28 

29 

3,700 

30 

31 

a  Estimated. 

NoTE.^Dally  discharge  determined  by  means  of  a  discharge  rating  curve  well  defined  between  22  and 
1.450  seoond-feet  (gage  heights  2.3  and  9.0  feet).  Dally  discharge  Jan.  3  to  7  estimated,  because  of  Ice,  from 
climatologio  reooras  and  run-off  In  adjacent  drainage  areas. 

Dlsctiaree  Jan.  5-Feb.  28  and  Mar.  7-11  estimated,  because  of  ice,  from  climatologio  records,  daily  gage 
heights,  obaeryer's  notes,  and  discharge  of  adjacent  drainage  areas,  as  foUows:  Jan.  5-31,  340  seoond-Teet; 
Feb.  1-28,  320  second-feet;  liar.  7-11,  IffiO  seoond-feet. 

These  estimates  of  discharge  for  periods  when  the  relation  of  gage  height  to  discharge  is  believed  to  have 
been  affected  by  Ice  are  based  on  insufflcient  data  and  therefore  should  be  used  with  caution.  Possibly 
also  slight  ice  ^ect  during  December. 

Monthly  discharge  of  Embarrass  River  near  Oakland,  III. ,  for  1912. 
[Drainage  area,  535  square  miles.] 


Month. 


January 

February.. 
Msrch..:... 

April 

Miy 

June 

July 

August 

Septembw. 
October.. 


November. 
December.. 


Discharge  in  second-feet. 


Ma¥i"^uin. 


3,780 
2,300 
1,720 
456 
179 
456 
32 


10 


Minimum. 


540 
210 
61 
52 
27 
10 


Mean. 


848 
437 
1,870 
1,250 
701 
139 
90.7 
77.1 
24.1 


10.8 
7.8 


Per 
square 
mile. 


0.650 
.817 
3.50 
2.34 
1.31 
.260 
.186 
.144 
.045 


.020 
.015 


Run-off 
rd«>thin 
mcbeson 
drainage 
area). 


0.76 
.88 
4.04 
2.61 
1.51 
.20 
.21 
.17 
.05 


.02 
.02 


Accn* 
racy. 


NoTX.— See  footnotes  to  table  of  daily  discharge. 
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SURFACE   WATER  SUPPLY,  1912,  PART  m. 


EMBARRASS   RIVER   AT   STE.   MARIE,   ILL.,   1911. 

Location. — ^At  highway  bridge  at  the  north  end  of  Main  Street,  Ste.  Marie,  III.,  about 
150  yards  downstream  from  the  Cincinnati,  Hamilton  &  Dayton  Railway  bridge 
and  2i  miles  upstream  from  the  mouth  of  Hickory  (or  North  Fork)  Creek. 

Beoorda  available.— October  20, 1909,  to  December  31, 1912.  Station  discontinued 
December  31, 1912. 

Drainage  area. — 1,540  square  miles. 

Qage. — Standard  chain  gage  attached  to  bridge;  datum  imchanged. 

Ghannel. — Shifting;  section  is  at  a  pool,  and  measurements  to  date  indicate  that 
the  point  of  control  has  remained  imchanged. 

Discharge  measorenxents. — ^Made  from  downstream  side  of  highway  bridge  at 
ordinary  stages,  and  during  high  water  made  also  from  the  downstream  side  of 
five  wooden  trestles  on  the  Cincinnati,  Hamilton  &  Dayton  Railway  northwest 
of  the  highway  bridge. 

Floods. — ^The  flood  of  the  spring  of  1908  reached  a  height  of  22.5  feet  by  the  present 
gage  datum. 

Winter  flow. — Relation  of  gage  height  to  discharge  may  be  affected  by  ice  during 
portions  of  December,  January,  and  February. 
The  following  discharge  measurement  was  made  by  P.  S.  Monk:  August  17, 1912: 

Gage  height,  4.43  feet;  discharge,  420  second-feet. 

Daily  gage  height  ^  in  feet,  o/Emharrass  River  at  Ste.  Marie,  III,,  for  1912. 
[Val.  C.  Wuerth,  ol«rver.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

flept. 

Oct. 

Nov. 

Dec. 

1         

8.5 
7.2 
6.2 
5.8 
6.2 

5.8 
5.8 
5.8 
5.8 
6.2 

6.2 
6.0 
6.0 
5.4 

6.2 
5.8 
5.5 
5.3 
5.0 

4.8 
4.7 
4.7 
4.6 
4.4 

4.4 
4.4 
4.3 
4.3 
4.2 

4.2 
4.3 
4.3 
5.0 
9.0 

7.7 
6.5 
6.3 
6.4 
6.2 

15.6 
17.6 
18.2 
18.1 

17.1 
16.3 
15.3 
11.1 
8.0 

7.2 
6.8 
6.4 
6.2 
6.0 

6.2 
6.3 
7.7 
13.3 
16.7 

17.7 
18.0 
17.8 
17.6 
17.7 

18.0 
18.0 
18.0 
17.9 
17.3 

16.7 
17.0 
17.5 
18.2 
18.4 
18.4 

17.9 
17.2 
18.1 
18.1 
17.2 

15.7 
13.7 
12.0 
10.5 
9.6 

9.0 
8.3 
10.5 
11.0 
8.9 

7.6 
7.7 
11.5 
10.6 
8.8 

9.0 
9.0 
7.6 
6.9 
7.0 

6.0 
16.4 
16.7 
16.8 
17.4 

17.2 
16.2 
15.4 
15.0 
14.2 

12.3 
13.2 
11.9 
11.1 
9.9 

9.0 
10.0 
10.9 
10.0 

8.8 

11.4 
10.5 
9.8 
8.0 
7.3 

6.9 
6.4 
6.3 
5.9 
5.7 

6.7 
5.4 
5.4 
6.3 
5.7 
5.5 

5.4 
5.3 
8.2 
5.8 
5.3 

4.9 
4-7 
4.3 
4.3 
4.1 

4.0 
4.0 
3.8 
3.8 
3.8 

4.2 
5.2 
5.7 
5.3 
6.5 

6.5 
6.4 
5.3 
5.0 
4.6 

4.2 
4.1 
4.0 
8.8 
3.6 

3.6 
5.0 
7.2 
12.2 
11.8 

6.0 
5.9 
5.6 
5.5 
5.5 

6.3 
13.3 
7.2 
6.4 
13.2 

14.4 
14.0 
10.1 
10.3 
7.2 

6.3 
6.6 
5.4 
5.1 
4.8 

4.5 
4.2 
8.9 
4.2 
5.4 
4.0 

3.8 
3.6 
3.4 
3.4 
3.3 

3.2 
3.1 
3.4 
3.3 
4.1 

8.4 
4.4 
5.4 
5.8 
9.1 

6.2 
4.2 
4.3 
4.2 

4.7 

9.4 
9.4 
6.5 
6.7 
5.6 

5.0 
4.5 
4.2 
S.9 
4.2 
3.8 

3.5 
3.3 
3.1 
3.1 
3.0 

3.4 
3.0 
2.8 
2.7 
2.6 

2.6 
2.5 
2.5 
2.5 
2.4 

2.5 
2.5 
2.6 
2.5 
2.7 

2.6 
2.6 
2.4 
2.4 
2.5 

2.5 
2.4 
2.3 
2.3 
2.3 

2.3 
2.3 

2.7 
S.3 
8.6 
3.2 
2.9 

2.6 
2.7 
2.7 
3.1 
3.1 

8.0 
3.0 
8.0 
4.0 
3.2 

2.9 
2.8 
2.6 
2.6 
2.6 

2.5 
2.5 
2.5 
2.4 
2.3 

2.3 
2.3 
2.3 
2.3 
2.3 

11 

2 

23 

3 

2.3 

4 

2  3 

5 

15 

6 

2.5 

7 

14 

g 

2.3 

9 

2.3 

10 

2.3 

U 

2.2 

12 

2  3 

13 

2.3 

14 

2.3 

15 

2.4 

16 

2.3 

17 

12 

18 

13 

19 

12 

20 

12 

21 

14.1 
12.5 
11.6 
11.4 
10.6 

0.5 
9.4 
9.0 
8.3 
7.3 
6.7 

13 

22 

11 

23 

11 

24 

11 

25 

11 

26 

11 

27 

11 

28 

13 

29 

13 

30 

12 

31 

12 

Note.— GajR)  heights  Jan.  7, 8,  and  9,  and  Jan.  21-Feb.  16  to  top  of  ioe.  RdaUon  of  gage  height  to  di»- 
charfse  affected  by  ice  about  Jan.  4-Feb.  17  and  Dec.  11-29.  O  beerver  reported  ice  to  be  from  3  to  6  ioebet 
in  thickness  during  January. 
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Daily  diacharge,  in  seocmd-feet,  o/Embamua  River  at  Ste,  Marie,  Ill.,J^  1912, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

Hay 

June 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Deo. 

1 

1,720 
803 

5,200 
4,870 
4,460 
2,740 
i:530 

1,340 

1,100 

959 

893 

830 

808 

926 
1,420 
3640 
5,040 

5,450 
5,570 
5,490 
5,410 
5,450 

5,570 
5,570 
5,570 
5,530 
5,280 

5,040 
5,160 
5,360 
5,660 
5,730 
5,730 

5,530 
5240 
5,610 
5,610 
5,240 

4,630 
3,810 
3,110 
2,540 
2,140 

1,900 
1,640 

2,700 
1,870 

1,380 
1,420 
2,900 

1,830 

1,900 
1,900 
1,380 
1130 
1,160 

830 
4,910 
5040 
5,080 
5,320 

5,240 
4,830 
4,500 
4,340 
4,010 

8,230 
8,600 
3,070 
2,740 
2,280 

1,900 
2,300 
2,660 
2,300 
i;830 

2,880 
2,500 
2,220 
1,530 
1,270 

1,130 
959 
926 
799 
740 

740 
656 
656 
926 
740 
683 

656 
630 
1,600 
769 
630 

532 

487 
403 
403 
364 

845 
345 
806 
306 
306 

383 
604 
740 
630 
992 

992 
969 
630 
655 
466 

888 
864 
845 

308 
275 

275 

555 

1,240 

8,190 

3,030 

830 
799 
711 
683 
683 

926 

8,640 

1240 

'969 

3,600 

4,000 
3,930 
2,340 
2,420 
1,340 

926 
711 
656 
579 
509 

444 
383 
326 
383 
656 
845 

308 
275 
244 
344 
229 

215 
202 
344 
229 
364 

1,680 
423 
656 
769 

1,940 

604 
383 
403 
383 
487 

2,060 
2,060 

992 
1,080 

711 

555 

444 
383 
326 
383 

308 

259 
229 
202 
202 
190 

344 
190 
160 
160 
153 

153 
144 
144 
144 
130 

144 
144 
153 
144 
160 

153 
153 
130 
130 
144 

144 
136 
139 
120 
129 

129 
129 

160 
229 
375 
215 
179 

153 
160 

160 
302 
203 

190 
190 
190 
345 

215 

179 
169 
153 
153 
153 

144 

144 
144 
136 
129 

139 
139 
129 
129 
129 

129 
129 
129 
124 

2 

3 

4 

5      '....:.. 

144 

144 
136 
129 
129 
122 

0 

7 

8                       

9 

10 

11 

12 

""••■• 

13       : '::.-- 

14 

15 

16 

17     ::;:.:....: 

IH 

403 
555 

1,900 

1,420 
'092 
926 
959 
888 

4,590 
5,410 
5,660 
5610 

19                   

20 

21 



22 

23              

2J 

25 

26 

27 

28 

29 

30              

123 

31 

133 

Note.— Dafly  discharge  determined  by  means  of  a  dJscharge  rating  curve  poorly  defined  below  160 
second-feet  (gans  height 3.7feet);  well  denned  between  169  and  1,870  second-feef  (gage  heights  3.8  and  8.9 
ieet);  fairly  weU  defined  between  1,900  and  4,750  seoond-feet  (gage  heights  9  and  10  feet).  Above  4,760 
second-feet  (gage  height  16.0  feet)  curve  Is  extended  as  a  tangent  which  starts  at  2,700  second-feet  (gage 
hdght  11.0  feet). 

Dtacharae,  Jan.  4-Feb.  17.  and  Dec.  11-30,  estimated,  because  of  ice,  from  climatologlo  records,  rage 
heights,  observer's  notes,  and  discharge  of  a4|aoent  drainage  areas,  as  follows:  Jan.  4-31, 900  seoond-leet; 
Feb.  1-17. 800  second-feet;  Dec.  11-29, 100  seoond-feet.  These  estimates  of  discharge  fbr  periods  when  the 
relation  of  gage  heisbt  to  discharge  Is  believed  to  have  been  affected  by  ice  are  based  on  insufficient  data 
and  therefore  ahoola  be  used  with  caution. 


MonOHy  dUcharge  of  Embarrass  River  at  8te.  Marie,  III,  for  1912, 
[Drainage  area,  1,540  square  miles.] 


Discharge  in  second-feet. 

Run-off 
(depth  in 
indneson 
drainage 
area). 

Month. 

llfc^lmiim  ■ 

fM  ifiiifiiim , 

Mean. 

Per 
square 
mile. 

Accu- 
racy. 

Jannarv 

940 
1.190 
3,980 
3,090 

162 

0.610 
.773 
2.58 
2.01 
1.43 
.862 
.883 
.410 
.105 

0.70 
.83 

297 
2  24 
1.65 
.40 
1.03 
.47 
.13 

D. 

F^uSy 

5,650 
5,780 
5,610 
5,240 
1,600 
4,090 
2,060 
369 

D. 

MMph_ 

830 
830 
656 
275 
275 
202 
129 

B. 

April 

A. 

SSy.::::;::::;::.:.: 

A. 

Juiie.  . . 

A. 

July 

A. 

August.            

B. 

C. 

oSoS?*^ 

Novembor 

345 
144 

129 

174 
113 

.113 
.073 

.13 

.06 

C. 

D^<Mffnb«r        .         ... 

D. 

Note.— See  footnotes  to  table  of  daily  discharge. 
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SUBFAGE  WATEB  SUPPLY,  1912,  PABT  HI. 


*  EAST  BRANCH  OF  WHITE  RIVEB  AT  SHOALS,   IND. 

Location. — ^At  highway  bridge  between  East  and  Weet  Shoals,  Ind.,  a  short  distance 
above  the  Baltimore  <fc  Ohio  Southwestern  Railroad  bridge. 

Becords  available.— June  25,  1903,  to  July  21,  1906;  October  12,  1908,  to  I>ecem- 
ber  31, 1912. 

Drainage  area.— 4,900  square  miles. 

Gage. — Standard  chain  gage  attached  to  bridge.  The  gage  datum  was  raised  61 
feet  on  January  1,  1909,  to  agree  with  that  used  by  the  United  States  Weather 
Bureau. 

Channel. — Solid  rock;  permanent. 

Discharge  measurements. — ^Made  from  downstream  side  of  bridge. 

Floods. — Maximum  gage  height  as  published  by  the  United  States  Weather  Bureau  was 
34.1  feet  March  30, 1904;  flood  of  March,  1897,  said  to  have  been  1  to  1}  feet  higher. 

Winter  flow. — Relation  of  gage  height  to  discharge  affected  by  ice  during  severe 
winters  during  portions  of  January  and  February.  In  ordinary  winters  there  is 
Utile  if  any  ice  at  the  station. 

Accuracy. — ^This  station  was  not  visited  during  1912,  and  the  data  are  published  on 
the  assumption  that  no  changes  have  occuired  during  the  year  in  the  gage  nor  in 
the  relation  of  gage  height  to  discharge.  The  discharge  rating  curve  used  is  the 
same  as  that  used  for  1911,  is  based  on  discharge  measurements  made  during  1909, 
1910,  and  1911  and  the  form  of  previous  curves,  reverses  at  about  3,980  second- 
feet  (gage  height  4.5  feet),  is  drawn  as  a  tangent  above  17,000  second-feet  (gage 
height,  11.0  feet),  and  is  tidrly  well  defined. 

Cooperation. — Gage  readings  are  furnished  by  the  United  States  Weather  Bureau 
part  of  the  year. 

Daily  gage  height^  in  feet,  of  East  Branch  of  White  River  at  Shoals,  Ind.,for  191t. 

[O.  H.  Rowe,  observer.] 


Day. 


Jan.     Feb.     Mar.     Apr.    May.    June.    July.    Aug.    Sept.     Oct.     Nov.    Dee. 


1. 
2. 
3. 
4. 
5. 

«. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


6.8 
7.7 
8.2 
7.6 
6.6 

5.3 
4.4 

4.1 
4.4 
4.5 

4.5 
4.6 
4.5 
4.5 
4.0 

4.0 
4.4 

4.0 
8.4 
12.2 

11.6 
12.1 
16.9 
12.3 
14.0 

12.9 
9.2 
7.9 
8.0 

8.6 
8.8 


&9 
&8 
7.4 
6.6 
5.3 

4.6 

4.5 
4.0 
4.1 
4.3 

6.1 
5.0 
4.2 
4.8 
3.8 

3.8 
3.8 
4.0 
4.3 
5.2 

6.1 
7.2 
8.0 
7.8 
7.2 

11.2 
18.6 
19.1 
19.0 


I 


21.5 
22.8 
23.7 
22.5 
17.4 

9.5 
6.5 
5.7 
6.7 
7.9 

8.8 
8.6 
8.7 
8.9 
10.6 

13.2 
13.2 
14.0 
14.5 
14.2 

13.9 
14.8 
15.0  , 

15.8  I 
17.6  I 

18.4 

18.9  ! 
19.0 
18.9 
19.7 
19.0 


18.8 
19.4 
20.4 
21.0 
18.4 

17.2 
17.6 
15.5 
12.8 
10.4 

8.8 
7.6 
6.7 
6.2 
6.2 

6.1 
6.2 
7.6 
9.2 
10.6 

10.1 
9.3 
8.3 
7.5 
7.0 

6.4 
13.3 
17.0 
17.0 
17.2 


17.8 
16.9 
15.7 
13.9 
ILl 

10.7 
10.1 
10.5 
9.9 
8.5 

7.9 
12.3 
15.1 
14.0 
13.7 

12.8 
13.0 
12.8 
11.4 
10.9 

9.3 
7.6 
6.2 
5.5 
5.1 

4.8 
4.6 
4.4 
4.7 

4.7 

4.8 


5.0 
4.6 
4.8 
4.1 
3.9 

8.8 
3.8 
3.7 
3.6 
3.5 

3.5 
3.4 
3.4 
3.4 
3.7 

3.9 
3.8 
8.6 
8.7 
3.7 

8.7 
3.9 
3.7 
3.5 
3.5 

3.5 
8.4 
8.4 
8.4 

3.4 


3.5 
3.65 
3.55 
3.8 
4.2 

4.15 

4.15 

5.1 

5.7 

5.2 

5.0 
4.7 
4.6 
4.5 
4.55 

4.7 
4.7 
4.4 
4.4 

4.5 

4.7 
5.3 
4.05 
4.0 
4.76 

4.5 

4.1 

8.65 

8.5 

3.3 

2.7 


2.75 

2.9 

2.8 

2.7 

2.8 

2.66 
2.75 
2.8 
2.35 
2.85 

2.95 
2.7 
8.8 
8.6 
3.85 

5.0 
5.8 
5.5 
4.7 
4.2 

4.8 
5.6 
6.4 
6.1 
5.4 

4.9 

4.45 

4.29 

4.15 

4.6 

4.5 


4.15 

4.0 

3.7 

3.5 

8.35 

3.2 
3.1 
2.9 
3.0 
3.05 

3.15 

2.0 

2.8 

2.7 

2.65 

2.45 

2.75 

2.75 

2.9 

3.0 

3.0 

2.75 

8.2 

3.1 

8.15 

8.7 
4.1 
4.0 
8.7 
3.45 


3.4 

3.35 

3.06 

3.06 

2.9 

2.9 
2.9 
2.96 
2.9 
2.7 

2.55 

2.55 

2.65 

2.6 

2.7 

2.55 

2.8 

2.65 

2.7 

2.66 

2.5 
2.95 
2.65 
2.85 
2.9 

2.9 
2.65 
2.6 
2.9 
2.75 
2.96 


3.0 
2.8 
2.85 
2.9 
2.96 

3.0 

8.1 

8.15 

8.2 

3.0 

2.96 

8.2 

2.9 

2.86 

3.0 

2.86 
2.95 
8.06 
8.15 
3.0 

8.0 
3.0 
2.9 
2.7 
2.6 

2.95 
2.95 
2.86 
2.6 
2.6 


2.6 

2.65 

3.1 

2.65 

2.5 

2.6 
2.8 
2.7 
2.9 
3.15 

3.15 
3.1 
2. 85 
2.55 
2.5 

2.7 
2.9 
2.5 
2.6 
2.75 

2.8 

2.76 

2.7 

2.6 

2.55 

2.7 

2.75 

2.75 

2.6 

2.65 

2.6 


Note.— No  record  of  ioe  kept  by  observer, 
•boot  Jan.  7-23  and  Feb,  6-19. 


Relation  of  gage  height  to  discharge  probably  afleeted  by  ioe 
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WABASH  BIVEB  BASIN.  83 

Daily  discharge,  tn  second-feel,  of  East  Branch  of  White  River  at  Shoals,  Ind.,for  1912, 


Day.        Jan.        Feb.      Mar.      Apr.      May.     June.    July.    Aug.     Sept.     Oct.     Not.     Dec. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


9,250 
11,100 
12,100 
10,000 

8,820 

5,010 


13,400 
13,200 
10,500 
8,820 
5,010 


10,000 
21,500 

19,800 
14,000 
11,500 
11,700 
12,900 
13,200 


6,680 

7,720 
10,100 
11,700 
11,300 
10,100 

17,300 
28,400 
29,200 
29,000 


32,800 
34,700 
86,000 
84,200 
26,600 

14,500 
8,600 
0,830 
9,040 

11,500 

13,200 
12,000 
13,000 
13,400 
16,400 

20,300 
20,300 
21,500 
22,200 
21,800 

21,400 
22,700 
23,000 
24,200 
26,000 

28,100 
28,800 
29,000 
28,800 
30.000 
29,000 


28,700 
29,600 
31,100 
82,000 
28,100 

26,300 
26,000 
28,800 
19,700 
16,000 

13,200 
10,900 
0,040 
7,940 
7,940 

7,720 
7,940 
10,000 
14,000 
16,400 

15,600 
14,200 
12,300 
10,700 
0,670 

8,380 
20,400 
26,000 
25,000 
26,300 


26,400 
26,800 
24,000 
21,400 
17,200 

16,500 
16,600 
16,200 
16,200 
12,700 

11,500 
10,000 
23,200 
21,500 
21,000 

10,700 
20,000 
10,700 
17,600 
16,800 

14,200 
10,000 
7,940 
6,370 
6,460 

4,730 
4,230 
3,730 
4,480 
4,480 
4,730 


6,210 
4,230 
3,480 
3,000 
2,630 

2,810 
2,310 
2,100 
1,910 
1,740 

1,740 
1,680 
1,580 
1,680 
2,100 

2,630 
2,310 
1,910 
2,100 
2,100 

2,100 
2,630 
2,100 
1,740 
1,740 

1,740 
1,680 
1,680 
1,580 
1,680 


1,740 
2,000 
1,820 
2,310 
3,240 

3,120 
8,120 
6,450 
6,830 
6,680 

6,210 
4,480 
4,230 
3,980 
4,100 

4,480 
4,480 
3,730 
3,730 
3,980 

4,480 
6,910 
6,090 
4,970 
4,600 

3,980 
3,000 
2,000 
1,740 
1,430 
740 


785 
030 
830 
740 
830 

606 
786 
830 
466 
880 

986 

740 

1,430 

1,910 

2,420 

6,210 
7,060 
6,370 
4,480 
3,240 

4,730 
6,600 
8,380 
7,720 
6,140 

4,970 
3,860 
3,360 
3,120 
4,230 
3,960 


8,120 
2,760 
2,100 
1,740 
1,500 

1,290 
1,160 
090 
1,040 
1,100 

1,220 
030 
830 
740 
606 

636 

786 

786 

030 

1,040 

1,040 
786 
1,200 
1,160 
1,220 

2,100 
3,000 
2,760 
2,100 
1,660 


1,680 
1,500 
1,100 
1,100 


030 
090 
085 
030 
740 

610 
010 
606 
650 
740 

610 
830 
605 
740 
605 

670 
086 
006 
880 


030 
006 
650 
030 
785 
086 


1,040 


030 
086 

1,040 
1,160 
1,220 
1,290 
1,040 

086 

1,290 

030 

880 

1,040 

880 

086 

1,100 

1,220 

1,040 

1,040 

1,040 

030 

740 

660 

985 

986 
880 
660 
650 


660 
695 
1,160 
696 
670 

650 
830 
740 
030 
1,220 

1,220 

1,160 

880 

610 

670 

a  740 
030 
670 
650 
785 


785 
740 
650 
610 

740 
786 
786 
650 
605 
650 


a  Dec.  16  obeerver  reported:  ''  Riae  evidently  due  to  gates  In  dam  at  Williams." 

NOTX.— Dlscbarge  Jan.  7-28  and  Feb.  6-19  estimated,  because  of  ice,  from  cUmatologic  records  and 
daily  eage  heights,  as  follows:  Jan.  7-23,  3,500  second-feet;  Feb.  6-10,  1,500  seoond-feet.  These  estimates 
of  dbcnarge  for  periods  when  the  relation  of  gage  height  to  discharse  is  believed  to  have  been  affected  by 
ioe  are  based  on  insofflcient  data  and  therefore  should  be  used  with  caution.  See  also  "Accuracy"  in 
station  deecription. 

Monthly  discharge  of  East  Branch  of  White  River  at  Shoals,  Ind. ,  for  1912, 

[Drainage  area,  4,000  square  miles.] 


Month. 


DiBohar^B  in  seoond-feet. 


MftTlmilTTi- 


Minimum. 


Mean. 


Per 
square 
mile. 


Run-off 
(depth  in 
inches  on 
drainage 
area). 


Aoco- 
racy. 


JaiLuary... 
February. 
March 


Aprfl. 
May.. 


Jime. 

July 

August 

September. 
October.... 
November. 
I>eoember.. 


20,200 

36,000 

6,830 

32,000 

7,720 

26,400 

3,730 

5,210 

1,580 

6,830 

740 

8,380 

465 

3,120 

636 

1,580 

•670 

1,200 

660 

1,220 

670 

7,780 

8,060 

22,000 

17,000 

14,600 

2,220 

3,730 

3,180 

1,410 

850 

077 

780 


1.60 
1.64 
4.40 
3.66 
2.08 
.463 
.761 
.640 
.288 
.176 
.100 
.150 


1.83 

1.77 

5.18 

4.07 

3.44 

.51 

.88 

.76 

.32 

.20 

.22 

.18 


The  year. 


36,000 


6,970 


1.42 


10.35 


NoTS.— See  "Accuracy  "  in  station  deeeriptlan  and  footnotes  to  table  of  daily  discharge. 
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SUBFACE  WATER  SUPPLY,  1912,  PABT -m. 


LITTLE   WABASH  BITEB   KEAB  CLAY  CITY,   ILL. 

Location.— At  the  Baltimore  &  Ohio  Southwestern  Railroad  bridge  about  2  miles 
east  of  Clay  City,  lU.,  and  about  5  miles  above  the  mouth  of  Big  Muddy  Creek. 

Becorda  available.— October  3,  1908,  to  December  31,  1912.  Station  discontiniied 
December  31,  1912. 

Drainage  area. — 808  square  miles. 

Qage. — Standard  chain  gage  attached  to  bridge;  datum  imchanged. 

Channel. — Probably  permanent.    Location  of  point  of  control  not  known. 

Discharge  measurenxents. — Made  from  downstream  side  of  bridge. 

Floods.- The  flood  of  February  8,  1909,  reached  a  height  of  23.7  feet  on  the  gage. 

Winter  flow. — Ice  may  affect  the  relation  between  gage  height  and  dischaige  dur- 
ing parts  of  December,  January,  and  February. 

Bemarks. — The  station  is  at  the  toe  of  a  horseshoe  bend  in  the  river,  and  the  ground 
inside  the  bend  along  the  railroad  is  very  low.  During  high  water  the  Little 
Wabash  overflows  into  Little  Muddy  Creek  and  in  extreme  hig^  water  into  Bi^ 
Muddy  Creek,  forming  at  such  times  a  sheet  of  water  4  miles  wide  along  the 
railroad;  at  times,  however,  because  of  local  storms  causing  relatively  hi^er 
stages  on  Little  and  Big  Muddy  creeks  than  on  the  Little  Wabaeh,  Uie  over- 
flow is  reversed,  that  is,  from  the  creeks  into  the  river.  The  high-water  dis- 
charge of  Little  Wabash  River  at  this  station  can  not,  therefore,  be  determined. 
Nine  discharge  measurements  were  made  at  this  station  during  1909-1912,  but 
no  estimates  of  discharge  have  been  published  because  of  the  impossibility  of 
determining  the  high-water  discharge.  There  was  no  overflow  at  the  station  at 
the  gage  height  (13.35  feet)  of  the  discharge  measurement  made  August  16, 
1912,  and  the  cross  section  at  the  gaging  section  indicates  that  there  will  prob- 
ably be  no  flow  in  the  flood  channel  one-fourth  mile  east  of  the  main  channel 
below  gage  height,  about  15  feet.  When  the  discharge  measurement  was  made 
March  4,  1910,  there  was  a  large  amount  of  overflow,  but  the  lowest  stage  of  such 
overflow  could  not  then  be  determined.  At  what  stage  overflow  above  the 
station  occurs  can  be  ascertained  only  by  observation  or  an  examination  of  the 
intervening  topography. 

Discharge  below  the  probable  stage  of  overflow  may  be  estimated  from  the 
records  available  at  the  discretion  of  those  using  the  data.  The  accuracy  of  such 
records  will  be  only  fair. 

The  following  discharge  measurement  was  made  by  P.  S.  Monk: 
August  16,  1912:  Gage  height,  13.35  feet;  discharge,  1,110  second-feet.    At  the 
time  of  this  discharge  measurement  all  the  flow  was  in  the  fiiain  channel. 

Daily  gage  height ^  infeet^  of  Little  Wabash  River  near  Clay  COyy  III.,  for  191i. 
[Wm.  F.  Davis  and  J.  D.  Evana,  oboervers.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

sept 

Oct. 

Nov. 

Dec. 

1 

11.0 
11.8 
0.9 
0.2 
0.2 

9.2 
8  8 
8.0 
8.0 
7.7 

0.1 
8.8 
8.1 
7.0 
7.26 

6.86 

6.3 

6.15 

6.15 

6.15 

10.4 
10.0 

"ii'.s 

10.8 

0.1 

8.8 
8.8 
0.2 
0.8 

18.8 
18.8 
18.0 
18.5 
18.5 

18.1 
16.3 
12.0 
10.3 
0.5 

1&8 
18.5 
18.5 
17.6 
14.5 

12.0 
10.4 
11.6 
0.0 

as 

0.0 
7.6 
0.6 
12.2 
0.3 

8.0 
7.2 
6.05 
6.8 
6.6 

6.0 
6.45 
0.5 
0.6 
18.0 

18.0 
13.6 
10.1 
0.2 
8.4 

10.2 
&0 
7.4 
7.16 
7.8 

6.75 

6.7 

6.7 

8.8 

&2 

7.0 
6.0 
6.8 
6.7 
7.2 

6.7 
6.6 
6.5 
6.4 
6.3 

6.0 
6.0 
6.0 
6.0 
6.0 

6.0 
5.0 
5.0 
5.0 
5.0 

6.3 

6.5 
8.5 
8.0 
7.8 

7.5 
7.0 
6.8 
6.6 
6.6 

6.1 

2 

6.1 

3 

6.1 

4 

6.1 

5 

6.1 

6 

6.1 

7 

6.1 

8 

6.1 

9 

6.1 

10 

6.1 
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Daily  gage  height,  in  feet,  of  LiUle  Wabash  River  near  Clay  City,  III.,  for  /Wj?— Contd. 


Day. 


11 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
34. 

25. 

26. 
27. 
28. 
29. 
30. 
31. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

7.66 

6.15 

10.3 

8.8 

8.0 

6.6 

8.4 

14.0 

6.2 

5.9 

6.6 

6.1 

a6.7 

6.15 

11.0 

8.6 

9.8 

6.4 

10.0 

11.2 

6.2 

5.9 

6.6 

6.1 

6.7 

6.15 

11.8 

8.4 

10.0 

6.25 

11.2 

9.2 

6.2 

5.9 

6.55 

6.1 

6.7 

6.15 

14.8 

15.0 

9.6 

6.3 

12.1 

11.8 

6.1 

5.9 

6.5 

6.1 

6.7 

6.15 

18.1 

14.0 

9.4 

6.2 

14.2 

15.8 

6.1 

5.9 

7.8 

6.06 

«6.6 

6.15 

18.5 

11.2 

9.0 

6.15 

17.2 

12.3 

6.0 

5.9 

7.3 

6.06 

6.6 

6.15 

18.5 

9.2 

8.4 

6.2 

17.8 

11.6 

6.0 

5.9 

6.9 

6.0 

8.3 

6.5 

18.6 

9.4 

8.1 

8.8 

18.0 

11.8 

6.0 

5.9 

8.7 

6.0 

13.8 

8.0 

18.7 

15.5 

9.0 

9.6 

16.2 

12.2 

6.0 

5.9 

6.5 

6.0 

16.8 

10.1 

18.8 

17.2 

8.5 

&6 

15.0 

10.0 

5.9 

5.9 

6.4 

6.0 

18.0 

11.5 

18.9 

14.8 

8.0 

7.8 

11.4 

15.2 

5.9 

5.9 

6.3 

6.0 

17.8 

13.0 

18.6 

12.6 

7.4 

7.5 

9.2 

17.9 

6.0 

5.9 

6.2 

6.0 

15.0 

10.5 

18.5 

11.4 

7.3 

7.16 

10.5 

18.2 

6.1 

6.0 

6.2 

6.0 

12.0 

9.0 

18.5 

15.6 

7.15 

7.1 

10.1 

16.6 

6.1 

6.0 

6.2 

6.0 

12.0 

8.7 

18.5 

7.0 

7.05 

9.8 

10.3 

6.2 

6.0 

6.2 

6.0 

11.6 

13.9 

18.3 

11.1 

6.95 

7.15 

8.1 

8.4 

6.2 

6.0 

6.2 

6.0 

11.2 

18.4 

17.8 

18.1 

7.0 

7.0 

7.26 

7.8 

6.1 

6.0 

6.15 

6.0 

11.0 

18.6 

18.4 

7.9 

6.45 

7.1 

7.5 

6.0 

6.0 

6.1 

6.0 

10.0 

18.8 

18.6 

18.4 

9.0 

6.5 

7.8 

7.4 

5.9 

6.0 

6.1 

6.0 

0.8 

18.8 

18.6 

10.4 

6.36 

13.2 

7.2 

5.8 

6.0 

6.1 

6.0 

9.4 

19.0 

9.6 

12.1 

7.1 

6.0 

6.0 

a  Oage  height  7.5  feet  to  top  of  ice. 

NoTB.— Gage  heights  to  top  of  Ice  Jan.  4-11.  Relation  of  gage  height  to  discharge  probably  affected 
by  ioe  about  Jan.  4-18  and  Feb.  4-17.  Observer  reported  ice  from  2  to  0  inches  thick  Jan.  4-17,  and  from 
5  to  8  Inches  in  thioknesw  Feb.  5-17.  Observer  reported  "rain  and  thaw  cause  of  rise"  on  Jan.  19  and  ''ice 
gone"  on  Feb.  18.  On  or  about  Sept.  30  the  gage  box  was  struck  by  a  loose  brake  rod  of  a  passing  train, 
and  as  a  result  readings  from  that  date  to  Deo.  31  may  be  in  error.  The  gage  was  repaired  by  the  observer, 
who  reports  that  the  gage  readhigs  would  be  only  Blightly  affected  because  of  the  accident. 

LITTLE   WABASH   RIVER   NEAR   GOLDEN   GATE,    ILL. 

Location. — ^At  Southern  Railway  bridge  about  1  mile  west  of  Golden  Gate,  III., 

and  1  mile  below  the  mouth  of  Elm  Creek. 
Becords  available. — ^Augfust  17,  1908,  to  December  31,  1912.    Station  discontinued 

December  31,  1912. 
Drainas^e  area. — 1,780  square  miles. 

Gage. — Standard  chain  gage  attached  to  bridge;  datum  unchanged. 
Channel. — Probably  permanent.    Location  of  control  not  known. 
Discharge  measurements. — ^Made  from  downstream  side  of  the  bridge,  and  in  high 

water,  also  from  downstream  side  of  three  wooden  trestles  east  of  the  gaging 

station. 
Floods. — ^The  flood  of  May,  1908,  reached  a  height  of  about  29.2  feet  on  the  present 

gage  datum. 
Winter  flow. — Ice  may  affect  the  relation  between  gage  height  and  discharge  during 

portions  of  December,  January,  and  February. 
Accuracy. — ^Backwater  affects  the  relation  of  gage  height  to  discharge  at  this  station 

and,  although  21  measurements  of  discharge  have  been  made  at  this  point  during 

1908-1912,  no  reliable  estimates  of  discharge  can  be  made. 

The  following  discharge  measurement  was  made  by  P.  S.  Monk: 
August  13,  1912:  Gage  height,  9.41  feet;  discharge,  1,260  second-feet. 
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86  SURFACE  WATER  SUPPLY,  1912,  PART  HI. 

JOaily  gage  height,  infect,  of  Little  Wabash  River  near  Golden  GaU,  lU.Jar  191t. 
[Ben  Chalcraf  t,  observer.] 


i>tiy. 

Jan. 

Feb. 

Mar. 

Apr. 

Hay. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Dec 

1 

9.8 
10.2 
9.9 

8.8 

7.4 

6.7 
6.1 
6.8 
6.2 
5.0 

4.0 
4.8 
4.8 
4.6 
4.0 

4.6 
6.8 
8.4 
11.2 
13.8 

16.8 
16.1 
16  4 
16.6 
16.7 

16.4 
14.6 
14.0 
13.7 
12.0 
11.2 

8.1 
7.8 
7.2 
6.8 
6.4 

6.4 
6.8 
4.6 
3.9 
8.6 

3.5 
3.5 
3.4 
3.3 
3.3 

3.1 
3.8 
4.6 
4.9 
6.3 

6.2 
9.4 
14.3 
16.2 
19.3 

16.6 
19.1 
20.2 
21.6 

21.8 
22.2 
22.0 
21.4 
22.1 

22.1 
21.8 
21.4 
20.2 
18.9 

17.5 
16.8 
16.5 
17.2 
19.1 

19.9 
20.5 
20.0 
21.3 
22.1 

22.7 
23.4 
28.9 
24.2 
24.4 

24.5 
24.4 
24.3 
24.5 
24.6 
24.6 

24.8 
25.3 
25.6 
25.6 
25.5 

25.8 
25.0 
24.0 
24.2 
23.6 

22.6 
21.2 
19.5 
17.8 
14.3 

12.1 
11.5 
11.1 
10.6 
11.2 

11.9 
12.4 
12.0 
9.8 
9.4 

15.7 
19.3 
14.9 
18.7 
19.2 

20.8 
21.2 
21.4 
21.7 
22.4 

22.2 
21.8 
21.0 
18.0 
15.7 

10.2 
14.3 
8.1 
0.2 
9.0 

8.6 
9.2 
9.8 
9.0 
7.4 

5.0 
6.2 
4.8 
4.6 
4.4 

4.6 
6.1 
5.8 
7.2 
9.7 
11.2 

11.0 
9.3 
7.2 
6.8 
5.4 

8.4 
6.8 
4.3 
3.0 
3.8 

8.6 
3.1 
3.1 
3.1 
8.0 

8.2 
12.4 
14.8 
10.4 

8.2 

7.3 
6.4 
5.8 
8.7 
3.5 

8.2 
3.8 
4.6 
4.2 
4.3 

3.6 
2.7 
3.4 
«16.1 
18.4 

24.4 
24.2 
23.8 
23.3 
23.0 

22.0 
21.1 
17.8 
14.4 
10.0 

0.1 
11.1 
12.2 
13.8 
14.0 

14.6 
14.0 
11.3 
9.3 

7.2 

7.6 
6.3 
4.1 
2.9 

8.1 
4.8 

7.9 
8.8 
7.3 
6.1 
4.8 

4.5 
4.4 
8.9 
3.4 
S.3 

4.8 
6.2 
8.1 
8.3 
8.6 

0.6 
10.7 
0.5 
6.8 
11.2 

11.7 
12.4 
13.3 
14.0 
15.0 

16.1 
16.2 
15.5 
12.3 
8.8 
6.4 

5.8 
4.0 
3.6 
3.2 
3.1 

3.0 
3.0 
8.0 
3.0 
2.0 

2.9 
2.6 
2.6 
2.5 
2.7 

2.8 
3.2 
3.6 
3.9 
3.0 

3.8 
4.1 
3.0 
3.5 
3.9 

6.0 
4.0 
3.6 
3.0 
2.7 

2.5 
2.4 
2.4 
2.2 

3.4 
5.2 
7.5 

7.1 

2.5 

2 

2.7 

3 

2.7 

4 

2.6 

5 

2.1 

fi.8 

2.6 

6 

1      7.4 

1      8.1 

8.0 

7.2 

1      6.5 

1 

5,0 

4.8 

1      5.5 

1      5.0 

4.2 

I      4.0 

...      .    '       S-9 

2.5 

7 

2.5 

8 

IS 

9 

2.4 

10 

13 

11 

2.8 

12 

2.3 

13 

2.3 

14 

2.2 

16 

2.2 

16 

?fl 

17 

2.3 

18 

"ii* 

3,6 
3.4 
3.2 

3.1 
3.0 
3.0 
3.0 
2.9 

2.0 
2.9 
2.8 
2.6 
2.6 

2-4 

19 

2.3 

20 

2.3 

21 

2.2 

22 

13 

23 

13 

24 

13 

26 

14 

28 

14 

27 

28 

13 
13 

28 

3.4 

30 

3.5 

31 

14 

a  Rise  of  4.6  feet  in  one  hour  reported  by  observer  July  4. 

Note.— Relation  of  gage  height  to  discharge  probablv  affected  by  loe  about  Jan.  4-17  and  Feb.  4-ao. 
Observer  reported  ice  3  to  3^  inches  thick  from  Jan.  5-12  and  5  inches  thick  on  Feb.  14.  Snow  to  *  depUi 
of  7  inches  reported  on  the  ice  Jan.  12. 

LITTLE   WABASH  RIVER   AT   CABMI,   ILL. 

Location. — ^At  highway  bridge  at  northeast  edge  of  Carmi,  111.,  about  one-fourth 

mile  below  the  Big  Four  and  Louisville  &  Nashville  Railroad  bridges,  and  about 

4^  miles  below  the  mouth  of  Skillet  Fork  River. 
Becordfl  available. — October  9,  1908,  to  December  31,  1912.    Station  discontinued 

December  31, 1912. 
Drainage  area. — 3,090  square  miles. 

Qage. — Standard  chain  gage  attached  to  bridge;  datum  unchanged. 
Channel. — Probably  permanent.    Location  of  control  not  known. 
Discharge  measurements. — ^Made  from  downstream  side  of  bridge. 
Floods. — ^The  following  high- water  marks  have  been  preserved :  1875,  33.5  feet;  about 

1895,  34.0  feet;  1897,  34.5  feet;  1898,  36.0  feet;  all  based  on  present  gage  datum. 

These  gage  heights  are  authentic,  but  there  is  a  possibility  that  some  of  the  dates 

are  erroneous. 
Winter  flow. — Ice  does  not  affect  the  flow  in  ordinary  winters. 
Accuracy. — Backwater  exists  at  this  station  and  reliable  estimates  of  dischaige  can 

not  be  made. 

The  following  discharge  measurement  was  made  by  P.  S.  Monk: 
August  12,  1912:  Gage  height,  3.50  feet;  discharge,  732  second-feet. 
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Daily  gage  height,  in  feet,  of  Little  Wabath  River  at  Carmi,  III.,  for  1912. 
[Noah  Wfitsant,  oboerw.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May, 

June. 

July. 

Aug. 

S«pt. 

Oct. 

Nov. 

Dec. 

1 

6.0 
6.9 
7.4 
7.0 
7.0 

7.1 

6.05 

6.20 

5.80 

5.56 

as.  06 
4.56 
4.45 
4.35 
4.40 

4.40 
4.40 
5.00 
9.45 
10.20 

11.85 
»12.5 
13.8 
14.6 
14.7 

14.4 
14.0 
13.3 
16.4 
14.6 
11.8 

9.4 
7.0 
5.3 

il 
ti 

8.3 
8.0 
2.9 

2.8 
2.66 
2.65 
2.4 
2.3 

2.26 
2.2 
2.3 
2.8 
8.0 

8.36 
8.46 
4.8 
5.2 
6.5 

18.6 
20.0 
19.4 
19.4 

90.7 
31.1 
21.8 
21.6 
31.6 

81.8 
21.7 
21.8 
22.0 
21.2 

90.1 
19.4 
18.8 
18.4 
19.6 

10.6 
19.3 
19.6 
20.3 
20.8 

21.8 
22.7 
28.8 
34.4 
26.0 

36.4 
25.8 
36.3 
27.0 
27.4 
27.4 

27.7 
38.0 
38.4 
38.6 
38.8 

38.8 
28.9 
38.8 
38.6 
38.0 

37.4 
36.7 
36.7 
24.3 
32.6 

90.7 
17.3 
14.8 
11.2 
9.6 

8.0 
10.4 
10.8 
8.7 
6.4 

.   16.6 

'  90.8 

20.5 

30.8 

31.0 

21.4 
31.8 
23.3 
23.5 
22.6 

23.3 
31.6 
30.7 
19.2 
17.0 

18.9 
10.4 
8.4 
8.2 
8.8 

7:8 
7.0 
7.4 
7.8 
7.0 

6.6 
6.3 
5.6 
4.8 
4.4 

8.2 
8.8 
8.9 
5.4 
6.9 
8.2 

8.8 
7.8 
6.6 
4.2 
8.1 

8.2 

8.2 

8.06 

2.65 

2.45 

2.8 
2.3 
2.1 
3.1 
1.95 

2.05 
7.0 
13.4 
14.0 
12.8 

11.4 
10.9 
10.4 
9.3 
9.0 

7.8 
5.8 
4.0 
4.0 
8.4 

2.86 
2.86 
2.46 
11.6 
19.2 

19.6 
20.0 
21.0 
21.3 
30.9 

90.5 
19.8 
18.8 
16.6 
13.8 

7.8 
6.3 
7.8 
7.8 
8.0 

8.6 
8.9 
8.5 
6.6 
4.8 

4.1 

4.0 

8.5 

8.26 

2.70 

2.76 

4.2 
6.2 
6.6 
6.0 
4.4 

2.7 

2.46 

2.3 

2.26 

2.36 

2.80 

8.0 

5.1 

6.4 

5.0 

4.4 
4.2 
4.0 
8.6 

6.8 

8.4 
10.6 
10.8 
10.0 
10.0 

9.7 
9.5 
8.0 
7.7 
6.0 
4.6 

8.0 

2.6 

2.4 

3.26 

3.3 

3.15 

2.15 

2.1 

2.1 

2.06 

2.0 
2.0 
1.96 
1.96 
2.0 

2.05 
2.0 
2.06 
2.2 
2.2 

2.26 
2.3 
3.66 
2.66 
8.06 

7.8 
5.2 
8.4 
2.7 
2.2 

'loo* 

2.0 
2.6 
8.25 
4.2 
4.2 

4.8 
6.2 
6.1 
5.8 
5.0 

4.2 
8.4 
8.6 
4.3 
8.25 

8.05 

2.8 

2.76 

2.66 

2.65 

2.46 
2.36 
2.3 
3.2 
2.16 

2.1 

2.1 

2.06 

2.06 

2.06 

2.0 

2 

2.0 

3 

2.0 

4 

2.0 

5 

2.0 

6 

3.06 

7 

2.06 

8 

2.06 

9 

2.0 

10 

2.0 

11 

3.0 

12 

3.0 

13 

1.96 

14 

1.96 

15 

1.96 

16 

1.96 

17 

1.96 

18 

1.96 

19 

20 

21 

22 

1.96 
1.96 

1.96 
1.96 

23 

1.96 

24 

1.96 

25 

1.96 

26 

1.96 

27 

1.96 

28 

1.06 

29 

1.96 

30 

3.0 

31 

2.0 

a  Oage  height  5.15  feet  to  top  of  toe. 


b  Qagehelghtl3.56feet  to  topof  toe. 


NoTK.— Relatton  of  gage  height  to  dtochaige  affected  by  toe  about  Jan.  5-23.    Oage  helghte  Jan  7-10  and 
12-21  to  top  of  ice. 

SKILLET  FORK  BIVEB   NBAB   WAYNE   CITY,   ILL. 

I^ocation.— At  Southern  Kaalway  bridge  1  mile  east  of  Wayne  City,  111.,  about  4 

miles  below  the  mouth  of  Horse  Creek. 
Hecords  available.— August  16,  1908,  to  December  31,  1912.    Station  discontinued 

December  31, 1912. 
Drainage  area. — 481  square  miles. 

Oage. — Standard  chain  gage  attached  to  bridge;  datum  unchanged. 
Channel. — ^Practically  permanent;  rough;  remains  of  rock  dam  at  section.    Point  of 

control  at  section. 
Biaeharge  measurements.— Made  from  downstream  side  of  bridge,  and  in  high 

water  also  from  downstream  side  of  wooden  railroad  trestle  about  1  mile  east  of 

main  channel.    Low-water  measurements  are  made  about  600  feet  below  regular 

section  by  wading  or  from  a  boat. 
Floods.— Maximum  gage  height  since  establishment  of  gage,  21.8  feet,  on  March  11, 

1909.    No  records  previous  to  establishment  of  gage  are  available. 
Point  of  zero  flow.— A  determination  by  leveling  October  28,  1911,  indicates  that 

there  would  be  no  flow  past  the  gage  if  the  river  stage  were  to  i&U  to  about  1.5 

feet  by  the  gage  datum. 
Winter  flow. — Ice  may  affect  the  relation  between  gage  height  and  discharge  during 

portions  of  December,  January,  and  February. 

The  following  discharge  measurement  was  made  by  P.  S.  Monk: 
August  14,  1912:  Gage  height,  3  feet;  discharge,  64.5  second-feet.    This 
ment  was  made  by  wading  at  a  section  just  above  the  bridge. 
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Daily  gage  height,  infett,  of  Skillet  Fork  River  near  Wayne  City,  III.,  for  1912. 
[0«o.  A.  Johnson  and  7.  G.  Taylor,  obsorvm.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dec 

1 

7.5 
6.3 
5.1 
4.2 
4.0 

3.7 
8.5 
3.1 
3.1 
3.1 

3.1 
3.1 
•  2.5 
3.1 
3.1 

3.1 
3.1 
4-7 
16.7 
17.7 

15.6 
13.2 

mo 

8.7 
8.1 

7.1 
6.7 
6.3 
7.0 
6.7 
6.1 

6.2 
3.7 
3.6 
3.3 
3.0 

2.8 
2.7 
2.7 
2.7 
&2.26 

62.5 
2.7 
2.6 
2.4 
2.5 

2.6 
2.6 
2.7 
3.0 
3.0 

4.2 
4.2 
4.3 
4.6 
11.7 

19.0 
20.0 
20.2 
19.8 

19.5 
16.6 
8.2 
6.5 
5.9 

4.6 
4.9 
5.6 
9.7 
10.2 

10.2 
11.0 
12.1 
13.0 
16.4 

19.7 
19.5 
19.5 
19.1 
16.1 

16.6 
18.3 
17.4 
16.0 
16.6 

17.6 
17.5 
17.1 
19.4 
20.0 
19.7 

19.1 
15.0 
18.9 
1&9 
l&l 

11.6 
5.9 
5.0 
4.4 

4.0 

3.8 
3.4 
3.3 
4.0 
3.8 

3.4 
3.2 
6.4 
5.7 
5.2 

8.0 
3.5 
3.1 
2.9 
2.9 

9.9 
20.0 
20.4 
20.2 
20.0 

16.7 
8.6 
6.0 
3.9 

a.  5 

3.0 
i9 
2.9 
3.0 
2.9 

3.3 

ia4 

9.1 
6.2 
4.3 

5.7 
7.3 
6.2 
3.7 
3.1 

2.0 
2.8 
2.7 
2.6 
2.5 

4.1 
3.1 
3.^ 
13.7 
13.1 
8.6 

4.9 
3.4 
3.4 
3.0 
2.9 

2.8 
2.7 
2.1 
2.7 
2.7 

2.7 
2.4 
2.3 
2.8 
2.3 

6.0 
15.7 
19.6 

2ao 

17.0 

12.6 
7.5 
3.9 
3.0 
2.9 

2.7 
3.0 
2.8 
2.7 
2.6 

2.6 
4.0 
3.4 
4.0 
6.7 

18.2 
16.2 
12.4 
13.9 
11.0 

11.7 
8.6 
5.5 
3.0 
3.1 

8.0 
5.6 
3.6 
8.6 
2.7 

2.7 
6.6 
3.0 
3.0 
8.1 

2.7 
2.6 
2.6 
8.7 
13.7 
12.6 

8.9 
6.2 
8.6 
2.9 
2.7 

2.7 
2.6 
2.6 
2.6 
2.9 

2.8 
3.2 
3.4 
2.9 
2.8 

3.4 
3.6 
2.0 
2.6 
4.5 

6.0 
7.4 
7.1 
4.8 
3.8 

2.8 
2.7 
2.6 
2.6 
Z6 
2.4 

2.4 
2.4 
2.4 
2.3 
Z8 

2.6 
2.6 
2.4 
2.3 
2.3 

2.3 
2.3 
2.3 
2.2 
Z2 

2.2 
Z2 
2.7 
3.0 
3.0 

2.8 
2.6 
2.5 
2.5 
2.5 

2.8 
2.7 
2.6 
2.6 
2.5 

2.4 

3.1 
4.7 
3.2 
2.8 
2.6 

2.0 
7.3 
6.0 
3.7 
2.8 

2.1 
XI 
2.6 
2.4 
2.4 

2.4 
3.2 
2.8 
2.7 
2.6 

2.6 
2.5 
2.5 
2.6 
2.5 

3.6 
2.4 
2.8 
2.8 
2.3 

2.3 

2 

14 

3 

2.4 

4 

14 

6 

14 

6 

15 

7 

15 

8 

14 

9 

14 

10 

14 

11 

14 

12 

14 

13 

14 

14 

145 

15 

14 

16 

14 

17 

14 

18 

14 

19 

14 

ao... 

14 

21 

14 

22 

14 

23 

14 

24 

14 

26 

14 

26 

14 

27 

14 

28 

14 

29 

14 

30 

15 

zx 

15 

1 

a  Qage  height  3.1  feet  to  top  of  loe. 


»  Oage  height  2.7  feet  to  top  of  loe. 


Note.— Relation  of  gue  height  to  discharge  affected  by  ioe  about  Jan.  7-18  and  Feb.5-13.  Oageheights 
Jan.  8-12, 14-17,  and  Feb.  7, 8, 0,  and  12  to  top  of  loe.  Ice  reported  6  to  6i  inches  in  thickness  Jan.  U-17; 
4i  inches  Feb.  10,  and  2  Inches  Feb.  11.  The  point  of  control  is  at  the  rifOe  in  the  gaging  seotkxi,  which  is 
said  to  practically  never  freece. 

Daily  diicharge,  in  second-feet,  of  Skillet  Fork  River  near  Wayne  City,  IU.,for  191t. 


Day. 

Jan 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Dec 

1 

420 
203 
197 
132 
118 

97 

205 
97 
90 
69 

6,300 

2,960 

499 

813 

257 

160 
182 
236 
710 
796 

796 

050 

1,200 

1460 

2,910 

5,500 
6,300 
5,300 
4,900 
2,760 

3,020 
4,180 
3,500 
2,700 
3,020 

4,000 
2,220 
4,700 
4,700 
4,010 

1,060 
267 
190 
146 
118 

104 
76 
60 
118 
104 

76 

62 

220 

242 

206 

111 
83 
55 

41 
41 

190 
111 
83 

48 
41 
41 
48 
41 

60 
832 
614 
283 
130 

242 

898 

206 

97 

65 

41 
34 
27 
20 
13 

182 
76 
76 
48 
41 

34 
27 
27 
27 
27 

V 
7 
8 
3 
8 

190 
2,660 
5,400 
6,800 
3,860 

111 
48 
41 

13 
118 

76 
118 
242 

1,520 
2,310 
1280 
1,770 
'050 

1,110 

547 

227 

111 

56 

475 

235 

90 

83 

27 

27 
235 
48 
48 
55 

586 
205 
90 
41 
27 

27 
20 
20 
20 
41 

34 
62 
76 
41 

34 

76 
83 
41 
20 
153 

266 

400 

876 

174 

60 

7 
7 
7 
3 
8 

20 
13 
7 
3 
3 

3 
8 

3 

1 
1 

1 
1 

27 
48 
48 

84 

20 
18 
13 

13 

7 

66 

167 
62 
84 
20 

41 
398 
266 

07 
34 

27 
27 
20 

7 
7 

7 

62 
34 
27 
20 

20 
13 
13 
13 
13 

3 

2 

3 

4 

5 

6 

n 

7 

13 

8 

9 

10 

11 

12 

13 

14 

7 
13 

20 
20 

27 
48 
HI 

132 
132 
139 
160 
1,110 

10 

15 

16 

17 

18 

19 

2,650 
3,710 

2,600 

1,520 

760 

559 

487 

20 

21 

22 

23 

24 

25 
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Daily  dUchargef  in  seoond-feetf  of  Skillet  Fork  River  near  Wayne  City,  111,,  for 

iPlj?— Continued. 


Day. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nor. 

Deo. 

26 

876 
333 
293 
365 
333 
274 

4,800 
5,800 
6,000 
5,600 

3,640 
8,570 
3,310 
5,200 
5,800 
5,500 

742 
5,800 
6,220 
6,000 
5,800 

125 
55 

111 
1,700 
1,490 

535 

27 
48 
34 
27 
20 

27 
20 
20 
97 
1,700 
1,340 

34 
27 
13 
13 
13 
7 

34 
27 
20 
13 
13 

13 
7 
3 
3 
3 

7 

27 

7 

28 

7 

29 

7 

30 

13 

31 

13 

NoTK.— Daily  discharge  determined  by  means  of  a  discharge  rating  curve  fairly  well  defined  between  1 
and  1,180  second-feet  (gage  heights  2.2  and  12  feet),  and  poorly  defined  above  1,180  seoond-feet  (gage  heigjit 
12  feet). 

Dlscnaxge  Jan.  7-18  and  Feb.  5-13  estimated,  because  of  ice,  from  climatologio  records,  gage  heights, 
observer's  notes,  and  discharge  of  adjacent  drainage  area,  as  follows:  Jan.  7-18, 17  seoond-feet:  Feb.  5-13, 
7  seoond-feet.  These  estimates  of  discharge  for  nerlods  when  the  relation  of  gage  height  to  disdiarge  is 
believed  to  have  been  affected  by  Ice  are  basea  on  Insufiicieat  data  and  therefore  should  be  used  with 
caation. 

Monthly  discharge  of  Skillet  Fork  River  near  Wayne  OUy,  Illy  for  1912. 
[Diahiage  area,  481  square  miles.] 


Month. 


January.... 
February.. 

March. 

April 

May 

Jane 

July 

August 

September. 
October.... 
November. 
I>eoember.. 


Discharge  in  second-feet. 


Maximum. 


3,710 
6,000 
5,800 
6,220 
3,060 
5,800 
2,310 
586 
48 


396 
13 


Minimum. 


160 
41 
13 
3 
13 
7 
1 


Mean. 


501 

850 

2.770 

1,620 

365 

684 

483 

99.9 

13.6 


50.4 
7.7 


Per 
square 
mile. 


1.04 
1.77 
5.76 
3.37 
.769 
1.42 
1.00 
.208 
.028 


.105 
.016 


Run-off 
(depth  in 
inches  on 
drainage 
area). 


1.20 
1.91 
6.64 
8.76 

.88 
1.58 
1.15 

.24 


.12 
.02 


AocO" 
racy. 


NOTK. 


footnotes  to  table  of  daily  discharge. 


SKILLBT  FORK  BIVEB   NEAB  MILL   SHOALS,   ILL. 

XfOcation. — At  Baltimore  db  Ohio  Southwestern  Railroad  bridge  about  1  mile  eouth  of 

Mill  Shoals,  111.,  and  1}  miles  below  the  mouth  of  Griffin  Creek. 
Xlecords  available.— October  9,  1908,  to  December  31,  1912.    Station  discontinued 

December  31,  1912. 
Drainage  area. — 912  square  miles. 

Qage. — Standard  chain  gage  attached  to  bridge;  datum  imchanged. 
Channel. — Probably  i)ermanent;  old  piles  in  bottom  affect  measurements  at  low 

stages.    Point  of  control  at  section. 
XHacharge  measurements. — Made  from  top  of  downstream  plate  girder  of  bridge 

and  long  wooden  trestle  approaches  at  each  end. 
floods. — Maximum  gage  height  since  establishment  of  gage  is  24.4,  which  occurred 

March  14, 1909.    No  available  records  of  floods  previous  to  establishment  of  gage. 
Point  of  zero  flow. — Estimated  to  be  at  1.0  foot  gage  height,  from  an  examination 

of  the  station  at  low  water. 
Winter  flow. — Ice  may  affect  the  relation  between  gage  height  and  discharge  during 

portions  of  December,  January,  and  February. 
Accuracy. — ^Backwater  exists  at  this  station  and  reliable  estimates  of  flow  can  not 

be  made,  although  18  measurements  of  dischai^  were  made  during  1909-1912. 
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SURFACE  WATEB  SUPPLY,  1912,  PART  HI. 


The  following  difichaige  measurement  was  made  by  P.  S.  Monk: 
August  15,  1912:  Gage  height,  5.50  feet;  dischaige,  243  second-feet. 

DaU^  gage  height,  in  feet,  ofShillet  Fork  River  near  MiU  Shoals,  IU,,for  191t, 
[John  A.  Clow,  observo-.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

Nov. 

Dec 

1 

7.4 
9.6 
7.4 
8.9 
6.3 

5.9 

«5.1 

6.1 

5.1 

a5.1 

a  4.0 
a3.8 
a  3.2 
03.2 
a3.1 

a8.1 

3.0 

3.0 

05.9 

11.4 

a  13.8 

a  15. 6 

16.0 

15.9 

a  15. 4 

14.4 
14.3 
14.2 
13.9 
13.5 
12.1 

10.0 
7.9 
7.0 
6.8 
5.3 

4.5 
4.1 
3.9 
3.7 
3.6 

3.4 
8.3 
•  3.1 
3.0 
2.9 

3.0 
3.1 
3.3 
4.0 
4.1 

6.9 
7.0 
6.8 
6.1 
7.8 

13.7 
18.6 
19.1 
19.8 

20.6 
21.0 
21.0 
20.7 
20.2 

19.8 
18.7 
18.0 
17.4 
17.2 

17.1 
17.2 
17.6 
18.1 
18.9 

19.8 
20.3 
20.8 
21.0 
21.1 

21.4 
21.4 
21.4 
21.6 
21.8 

21.9 
21.9 
22.0 
22.4 
22.5 
22.8 

23.0 
23.3 
23.4 
23.4 
23.4 

23.2 
23.0 
22.6 
22.2 
21.8 

21.0 
19.7 
19.5 
19.0 
16.9 

13.6 
11.8 
9.3 
8.9 
7.4 

6.7 
9.0 
6.4 
5.0 
4.9 

16.9 
19.3 
20.0 
20.7 
21.5 

21.8 
21.8 
21.5 
20.7 
20.0 

19.7 
15.4 
13.7 
10.0 
9.7 

8.9 
7.9 
9.3 
10.8 
8.5 

7.9 
8.9 
7.8 
6.4 
6.0 

4.8 
4.0 
8.9 
3.9 
3.8 

3.6 
3.2 
5.0 
8.7 
13.3 

12.7 
8.3 
5.9 
5.1 
4.8 

8.9 
3.6 
3.1 
3.0 
2.9 

2.7 
2.7 
2.7 
2.6 
2.5 

2.4 
14.5 
16.7 
17.8 
18.7 

19.3 
19.6 
19.7 
19.1 
18.5 

13.7 
9.0 
7.8 
6.5 
5.1 

4.0 
4.6 
8.5 
15.6 
17.6 

17.4 
17.1 
17.0 
16.5 
16.3 

16.2 
15.8 
16.9 
16.7 
15.3 

14.9 
7.9 
6.5 
4.9 
4.0 

3.9 

% 

8.7 
8.9 
4.5 
10.6 

11.4 
9.7 
8.0 
6.2 
4.0 

S.8 
3.3 
2.7 
3.0 
3.0 

3.8 
4.4 
4.0 

"'h'i' 

4.9 
4.1 
4.0 
3.8 
4.6 

11.0 
1L4 
10.7 
9.9 

7.7 

5.1 
4.0 
3.9 
3.0 
2.9 
2.4 

2.3 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.1 
2.0 
1» 

1.9 
1.9 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.8 
2.0 

8.5 
8.4 
8.0 
2.5 
3.5 

8.4 
5.9 
6.8 
5.5 
6.3 

7.8 

2.S 

2 

2.5 

8 

2.5 

4 

2.5 

5 

2.5 

6 

2.4 

7 

2.4 

8 

9.4 

2.4 

9 

2.4 

10 

6.6 

6.0 
5.5 
4.6 
4.1 
8.6 

3.4 
3.1 
3.1 
3.1 
3.1 

8.1 
8.1 
3.0 
2.9 
2.8 

2.7 
2.6 
2.5 
2.5 
2.5 

2.4 

n 

2.4 

12 

2.4 

13 

2.4 

14 

2.4 

Ifi 

2.4 

16 

2,4 

17 

2.3 

18 

2.S 

19 

2.4 

20 

2.4 

21 

2.4 

22 

2.4 

23 

2.4 

24 

2.4 

26 

2.4 

26 

2.4 

27 

7.6 
5.9 
3.2 
2.9 



2.4 

28 

2.3 

29 

2.2 

ao 

2.0 

81 

2.0 

a  Oage  height  to  top  of  ioe. 


b  Oage  oat  of  order. 


Note.— Relation  of  gace  height  to  discharge  probably  affected  by  ice  aboat  Jan.  7-19.  and  Feb.  7-X. 
Observer  r<«ported  "ice  10  Inches  thick,  Jan.  19,'^ ''water  along  sides,  ice  thawing  Jan.  20." 

TENNESSEE  BIVEB  BASIN. 
FBENCH  BBOAD  BIVEB  AT  ASHEVILLE,   N.   C. 

Location. — ^At  highway  bridge  known  as  Smith's  Bridge,  about  1  mile  below  the 
Southern  Railway  station  at  Asheville,  about  2  miles  below  the  mouth  of  Swan- 
nanoa  River.  Smith's  Bridge  is  one-fourth  mile  above  the  new  Southern  Railway 
bridge  and  about  one-fourth  mile  below  a  concrete  highway  bridge  recently 
completed. 

Becords  available.— March  19,  1903,  to  December  31,  1912.  The  United  SUtes 
Weather  Bureau  has  maintained  a  gage  at  this  point  since  March  19,  1903,  and 
during  1904  a  number  of  discharge  measurements  were  made  by  the  United  States 
Geological  Survey.  Since  January  1,  1905,  the  dischaige  measurements  have 
been  continued  by  the  United  States  Geological  Survey  and  the  gage  heights  have 
been  furnished  by  the  United  States  Weather  Bureau. 

Drainage  area. — ^987  square  miles. 

Qagea. — ^Vertical  staff  attached  to  one  of  the  bridge  piers,  and  an  auxiliary  chain 
gage  attached  to  the  bridge  in  the  first  panel  to  the  left  of  the  staff  gage.  The 
staff  gage  ends  at  zero  and  the  chain  gage  is  used  for  readings  below  zero.  Both 
gagee  are  adjusted  to  the  same  datum,  which  has  remained  unchanged  since 
they  were  established. 
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ChanneL — Plactic&Ily  peimanent;  broken  by  three  piers  of  the  highway  bridge. 

Bed  of  river  is  mostly  rock,  but  is  not  excessively  rough.    Current  good  at  all 

points. 
Discharge  xneasureznents. — ^Made  from  the  downstream  side  of  the  highway  bridge. 
Floods.— The  flood  of  August  31, 1910,  reached  a  height  of  about  8.8  feet  by  the  gage 

datimi.    Stage   of   10.6 — '*date   imknown'' — ^reported   by   the   United   States 

Weather  Bureau. 
Winter  flow. — Ice  does  not  affect  the  flow. 
Accuraey. — ^The  construction  of  a  new  railroad  bridge  across  the  river  about  1,500  feet 

below  the  gage  in  1907-8  caused  changes  in  channel  necessitating  revision  in  the 

dischaige  rating  curve.    The  cofferdams  caused  temporary  and  variable  changes 

during  1908,  but  since  the  completion  of  the  work  comparatively  permanent 

conditions  of  flow  have  been  reestablished. 
Cooperation. — Crage  heights  are  furnished  by  the  United  States  Weather  Bureau. 

Discharge  measureTnenti  of  French  Broad  River  at  AshevUkf  N.  C,  in  1912. 


Date. 

Hydiographer. 

hei^ 

Dla- 
chaiige. 

Date. 

Hydrograidier. 

Oace 
heii^t. 

Dla- 
charge. 

Mar   27 

W.E.HaU 

Feeu 
1.38 
4.04 
4.90 

8ee.-ft. 
8,120 
0,700 
10,200 

Mar.  20 

30 

Sept.  16 

W.E.HaU 

4.32 

8.87 

.30 

See.-ft. 
10,200 
8,030 
1,000 

28 
20 

do 

do 

do 

do 

Daily  gage  height ^  in  feet ,  of  French  Broad  River  at  AsJievUlef  N,  Cjfor  1912. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1     

1.5 

1.1 

.8 

.5 

.5 

.4 
.4 
.3 
.3 
.5 

.3 
.1 
.1 
.1 
.1 

.0 
.0 
.1 
.2 
.5 

.8 
.1 
.1 
.1 
.0 

.0 
.0 
.0 

.1 

2.0 
1.3 

0.7 
.4 
.2 
.2 
.1 

.1 
.2 
.2 
.1 
.1 

.0 

-  .1 

-  .1 

-  .1 

-  .1 

.8 
.8 
.8 
1.0 
.8 

.0 
3.0 
2.5 
1.4 
1.6 

1.6 
2.7 
2.1 
1.5 

1.2 

1.0 
.8 
.8 
.0 

.0 
1.0 
1.0 
1.0 

.0 

.8 
.7 
.8 
.7 
2.8 

4.2 
3.4 
2.4 
1.7 
1.4 

2.2 

1.0 
1.0 
2.0 
2.3 

1.6 
1.4 
1.1 
4.0 
3.0 
3.0 

2.1 
2.4 
2.0 
1.7 
1.6 

1.3 
1.3 
1.2 
1.1 
1.0 

.0 
.0 
.8 
.8 
.7 

.8 

1.0 

1.0 

.0 

.8 

.7 

.7 

2.8 

1.6 

1.1 

.0 

.0 

1.5 

1.2 

1.3 

1.0 
.0 
.8 
.7 

1.4 

1.4 
2.1 
2.0 
1.6 
1.2 

1.1 
1.8 
1.3 
1.0 
.0 

1.1 

1.2 

.8 

.7 

.6 

.6 
.5 
.4 
.4 
.3 

.3 
.3 
.6 
.7 
1.2 
.7 

0.4 
.4 
.7 
.8 
.7 

.4 
.8 
.8 
.6 
.4 

.3 
.2 
.3 
.8 
1.5 

.8 
.5 
.3 
.2 
.2 

.1 
.1 
.1 
.8 

.8 

1.0 

1.6 

.8 

.6 

.6 

0.5 
.5 

1.4 
1.2 

\.l 
1.0 

lio 

1.2 
1.4 

1.7 
1.1 
1.0 

,7 

\z 

.2 
.1 

0.6 
L5 

-  !2 

-  .2 

-0.2 

-  .3 

-  .3 

-  .3 

-  .4 

-  .4 

-  .4 

-  .4 

-  .4 

-  .4 

-  .4 

-  .4 

-  .4 

-  .3 

-  .2 

.4 

.0 

-  .1 

-  .2 

-  .3 

-  .3 

-  .4 
1.4 
2.5 

1.8 

.5 
1.0 
.5 
.3 
.1 

0.0 
.0 

-  .1 

-  .2 

-  .3 

-  .2 

-  .2 

-  .3 

-  .3 

-  .8 

-  .3 

-  .4 

-  .3 
.2 
.0 

-  .2 

-  .3 

-  .3 

-  .3 

-  .8 

-  .3 

-  .2 

-  .2 

-  .2 

-  .2 

-  .3 

-  .3 

-  .3 

-  .4 

-  .4 

-  .4 

-0.4 
.1 

-  .1 

-  .3 

-  .4 

-  .3 
.2 

1.4 
.5 
.2 

.0 

-  .1 

-  .2 

-  .2 

-  .3 

-  .3 

-  .3 

-  .3 

-  .4 

-  .4 

-  .3 

-  .3 

-  .4 

-  .4 

-  .4 

-  .4 

-  .4 

-  .4 

-  .4 

-  .4 

-0.3 

2 

—  .3 

3           

,1 

4 

—  .1 

5             

.2 

6 

.4 

7 

.7 

8 

.4 

0 

.2 

10 

-  .1 

11 

-  .2 

12 

-  .2 

13 

-  .2 

14 

-  .3 

15 

-  .3 

16 

-  .3 

17 

—  .3 

18 

—  .3 

19    

-  .3 

20 

-  .3 

21 

-  .3 

22 

—  .8 

23 

-  .3 

24 

-  .3 

25 

-  .3 

26 

-  .2 

27    

—  .2 

28 

—  .2 

29 

—  .3 

30 

—  .3 

31 

.6 
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Daily  dMcharge,  in  second-feet^  of  French  Broad  River  at  AsheviUej  N.  C.jfor  19Jt. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct 


Nov. 


Dec. 


1 
2 
3 
4 
5 

6 

7 
8 
0 
10 

11. 
12 
13 
14 
16. 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31. 


8,410 
2,760 
2,320 
1,040 
1,940 

1,820 
1,820 
1,710 
1,710 
1,940 

1,710 
1,490 
1,490 
1,490 
1,490 

1,390 
1,390 
1,490 
1,600 
1,940 

1,710 
1,490 
1,490 
1,490 
1,390 

1,390 
1,390 
1,390 
1,490 
4,350 
3,070 


2,190 
1,820 
1,600 
1,600 
1,490 

1,490 
1,600 
1,600 
1,490 
1,490 

1,390 
1,290 
1,290 
1,290 
1,290 

2,320 
2,320 
2,320 
2,600 
2,320 

2,460 
6,640 
6,430 
3,240 
8,410 

3,590 
5,900 
4,550 
3,410 


2,910 
2,600 
2,320 
2,320 
2,460 

2,460 
2,600 
2,600 
2,600 
2,460 

2,320 
2,190 
2,320 
2,190 
6,140 

0,940 
7,690 
5,200 
3,770 
3,240 

4,760 
2,600 
2,600 
4,350 
4,980 

3,600 
3,240 
2,750 
9,360 
9,070 
6,640 


4,650 
5,200 
4,350 
8,770 
3,410 

3,070 
3,070 
2,910 
2,750 
2,600 

2,460 
2,460 
2,320 
2,320 
2,190 

2,320 
2,600 
2,600 
2,460 
2,320 

2,190 
2,190 
4,980 
3,410 
2,750 

2,460 
2,460 
3,410 
2,910 
3,070 


2,600 
2,460 
2,320 
2,190 
8,240 

3,240 
4,550 
4,350 
3,590 
2,910 

2,750 
3,960 
3,070 
2,600 
2,460 

2,750 
2,910 
2,320 
2,190 
2,060 

1,940 
1,940 
1,820 
1,820 
1,710 

1,710 
1,710 
1,940 
2,190 
2,910 
2,190 


1,820 
1,820 
2,190 
2,320 
2,190 

1,820 
2,320 
2,320 
2,060 
1,820 

1,710 
1,600 
1,710 
1,710 
3,410 

2,320 
1,940 
1,710 
1,600 
1,600 

1,490 
1,490 
1,490 
1,710 
2,320 

4,150 
3,500 
2,320 
2,060 
2,060 


1,940 
1,940 
2,320 
2,190 
2,320 

8,240 
2,910 
2,460 
2,190 
2,460 

2,320 
2,750 
2,600 
2,320 
2,460 

2,320 
2,460 
2,600 
2,910 
3,240 

8,770 
2,750 
2,600 
2,320 
2,190 

2,060 
1,820 
1,820 
1,710 
1,600 
1,400 


t,060 

1, 

1820 

1 

,490 

1, 

1,410 

1, 

i,190 

1, 

1,820 

1, 

490 

1, 

,490 

1 

,490 

H 

L,600 

1, 

1,490 

1, 

,390 

1 

,290 

1 

,600 

1, 

1,390 

1, 

L,490 

1, 

,710 

1 

,600 

1, 

490 

1 

l,^ 

1, 

1,390 

1, 

,490 

1 

,490 

8, 

,100 

6 

L,190 

3, 

1,490 

1, 

;390 

2 

,290 

1 

,190 

1 

,190 

1 

1,190 

,190 
,100 
,100 
,100 
1,010 

1,010 
1,010 
1,010 
[,010 
i,010 

i,010 
1,010 
1,010 
,100 
,190 


1,390 
,290 
,190 
,100 

,100 
i,010 
,240 
»,430 
1,960 

1,940 
t,600 
1,940 
,710 
1,490 


1,390 
1,390 
1,290 
1,190 
1,100 

1,190 
1,190 
1,100 
1,100 
1,100 

1,100 
1,010 
1,100 
1,600 
1,390 

1,190 
1,100 
1,100 
1,100 
1,100 

1,100 
1,190 
1,190 
1,190 
1,190 

1,100 
1,100 
1,100 
1,010 
1,010 
1,010 


1,010 
1,490 
1,290 
1,100 
1,010 

1,100 
1,000 
3,240 
1,9«) 
1,600 

1,390 
1,290 
1,190 
1,1S0 
1,100 

1,100 
1,100 
1,100 
1,010 
1,010 

1,100 
1,100 
1,010 
1,010 
1,010 

1,010 
1,010 
1,010 
1,010 
1,010 


1,100 
1,100 
1.490 
1,2» 
1,600 

1,S20 
2.190 
1,820 

i,aoo 

1,290 

1,190 
1,190 
1,190 
1,100 
1,100 

1,100 
1,100 
1,100 
1,100 
1,100 

1,100 
1,100 
1,100 
1.100 
1,100 

1,190 
1.190 
i;i90 
1.100 
1.100 
2.000 


NoTE.—Dally  discbarge  determined  by  means  of  a  discharge  rating  curve  well  defined  between  920  and 
10,800  second-feet  (gage  heights  —0.5  and  4.5  feet). 

Monthly  discharge  of  French  Broad  River  at  AshevUhf  N.  C.^for  1912, 
[Drainage  area,  087  square  miles.] 


Month. 


Discharge  in  second-feet. 


"M'^-rfwintn- 


Mtnimiim, 


Per 
square 
mile. 


Ran^yff 
(depth  in 
mcoeson 
drainage 
area). 


Accu- 
racy. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year. 


4,350 
6,640 
0,940 
5,200 
4,550 
4,150 
3,770 
3,410 
5,430 
1,600 
3,240 
2,190 


1,300 
1,200 
3,190 
2,190 
1,710 
1,490 
1,490 
1,190 
1,010 
1,010 
1,010 
1,100 


1,850 
2,580 
4,010 
2,990 
2,590 
2.090 
2,300 
1,560 
1,670 
1,160 
1,240 
1,290 


1.87 
2.56 
4.06 
3.03 
2.62 
2.12 
2.42 
1.58 
1.69 
1.18 
1.26 
1.31 


3.16 
3.76 
4.68 
3.38 
8.02 
2.36 
2.70 
1.82 
1.77 
1.36 
1.41 
1.51 


9,940 


1,010 


2,100 


2.13 


29.02 


TENNESSEE  RIVER   AT   KNOXVILLE,   TENN. 

Location.— At  county  highway  bridge  at  Gay  Street,  in  the  city  of  Enoxville,  about 
4  miles  below  the  junction  of  French  Broad  and  Holston  rivers. 

BecordB  available.— January  17,  1899,  to  December  31,  1912.  The  United  States 
Weather  Bureau  began  river  observations  February  1, 1883,  but  the  earlier  gage- 
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height  records  are  not  contmuoius.  For  a  number  of  years  prior  to  1899  daily 
gage  readings  were  made  for  about  one-half  of  the  year,  including  the  winter 
season. 

I>rainagre  area.— ^,990  square  miles. 

Chag^e.—- Vertical  gage  on  one  of  the  county  bridge  piers;  used  since  January  1,  1909. 
The  original  gage  on  a  pier  of  the  old  bridge  at  the  same  site  was  used  prior  to 
1899.  During  construction  of  the  new  bridge,  January  17,  1899,  the  gage  was 
removed  to  the  Enoxville  &  Augusta  Railroad  bridge  one-half  mile  downstream. 
Later  during  the  same  year  a  more  permanent  gage  was  installed,  1,000  feet  still 
further  downstream  at  a  point  on  the  right  bank  just  below  the  mouth  of  West 
KnoxviUe  Bayou.  This  gage  was  set  to  read  the  same  as  the  original  gage,  having 
its  zero  point  2.3  feet  lower  than  that  of  the  original  gage  on  account  of  fall  in 
the  river.  All  gage  heights  for  1899  were  adjusted  to  conform  to  this  gage,  and 
it  was  used  continuously  until  December  31,  1908.  The  present  gage  at  the 
county  bridge  reads  th^  same  at  low  stages  as  the  one  it  supersedes,  but  the  two 
gages  do  not  read  the  same  at  higher  stages.  A  relation  based  on  comparative 
readings  has  been  computed  by  the  United  States  Weather  Bureau,  and  has 
been  applied  to  the  discharge  rating  curve  to  adapt  it  to  the  present  gage. 

Channel. — ^Wide  and  relatively  shallow,  with  rough,  rocky  bottom.  Permanency 
of  flow  will  depend  upon  the  permanency  of  some  river  improvement  wing  dams 
below. 

IDisdharge  measurements. — ^Made  from  the  downstream  side  of  the  bridge,  floor 
of  which  is  about  100  feet  above  water. 

Xloods. — ^The  flood  of  March,  1875,  reached  a  height  of  about  39.0  feet  by  the  gage 
datum  (United  States  Weather  Biu'eau  publication). 

Point  of  zero  flow. — ^Assuming  that  the  improved  boat  channels  below  the  station 
are  3.0  feet  deep  at  low  water,  according  to  the  plan  for  that  portion  of  the  river, 
there  would  be  no  flow  past  the  gage  if  the  river  stage  were  to  fall  to  about  —4.5 
feet  by  the  gage  datum. 

Winter  flow. — ^Ice  does  not  affect  the  flow. 

Accuracy.^The  discharge  rating  curve  for  the  present  gage  is  based  chiefly  on  the 
curve  for  the  former  gage  adjusted  according  to  the  relative  readings  of  the  two 
gages.  Discharge  measurements  made  during  1909  and  1911  (no  discharge  meas- 
urements made  during  1912),  referred  to  the  present  gage,  agree  well  with  the 
derived  curve,  but  all  parts  of  the  curve  have  not  yet  been  verified  by  discharge 
measurements.  Estimates  of  discharge  are  withheld  from  publication  for  the 
present.    (See  Water-Supply  Paper  283.) 

Cooperation.— Gage  heights  are  furnished  by  the  United  States  Weather  Bureau. 

Daily  gage  height,  infeet,  of  Tenneteee  River  at  KnoxviUe,  Term.,  for  1912. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

JtQy. 

Ang. 

B€pt. 

Oct. 

Nov. 

Deo. 

1    

3.4 
8.4 
8.0 
3.8 

a.  5 

3.4 
3.0 
1.8 
1.8 
2.0 

2.0 
1.8 
1.8 
1.5 
1.7 

6.0 
8.8 
8.0 
3.5 
3.0 

3.0 
1.9 
1.8 
1.8 
1.7 

1.8 
1.6 
1.5 
1.4 

1.4 

4.1 
8.3 
3.0 
3.8 
3.8 

3.0 
3.7 
3.7 
4.5 
5.0 

7.0 
6.1 
4.5 
4.5 
6.5 

8.0 
12.7 
17.0 
15.0 
10.5 

6.5 
5.1 
4.6 
4.3 
3.7 

8.4 
8.0 
3.8 
3.0 
3.5 

10.5 
7.8 
5.4 
4.4 
4.0 

5.0 
4.6 
4.0 
4.7 
4.0 

3.5 
3.0 
3.0 
3.0 
3.7 

3.6 
3.3 
1.7 
1.7 
3.0 

3.0 
1.9 
3.0 
3.0 
1.8 

1.5 

1.4 

.9 

.8 

.0 

3.8 
3.3 
3.5 
3.4 

3.8 

8.0 
3.4 
3.9 
3.4 
3.1 

2.4 
3.9 
2.8 
2.4 
2.2 

2.4 
3.5 
1.8 
1.7 
1.8 

1.8 
1.4 
1.8 
1.0 
1.1 

1.3 
1.0 
1.0 
1.0 
.0 

0.6 

i:o 

.8 
.7 
.6 
.6 

.6 
.5 
.4 

.0 
.0 

.0 
.0 
.0 
4 
.5 

0.0 
.0 
.0 

-  .1 

-  .1 

-  .1 
.0 

1.0 
1.9 
2.1 

1.6 
1.1 
.9 
.7 
.7 

-a  4 

2             

-  .5 

3 

4 

-  .5 
1.0 

5 

1.5 

0 

7 

3.6 
2.4 

8 

2.0 

9 

1.4 

10 

1.2 

11 

1.0 

12 

.9 

13 

14 

.9 
.5 

15 

.8 
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Daily  gage  height,  infeetf  of  Tennuaee  River  at  KnoxviUe,  Tenn.j/or  id/;?-— Continued. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct 


Nor. 


Dec 


16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
26. 

26. 
27. 
28. 
29. 
30. 
31. 


1.0 
1.1 
.8 
1.5 
1.8 

2.0 
2.4 
2.0 
1.8 
1.7 

1.6 
1.5 
1.3 
1.6 
3.2 
5.6 


2.0 
2.4 
2.4 
2.3 
2.3 

2.5 
4.8 
7.5 
6.5 
4.1 

3.8 
4.9 
6.0 
6.8 


11.6 
12.8 
10.0 
6.5 
4.8 

4.0 
3.6 
3.0 
8.4 
4.0 

4.6 
4.6 
4.0 
8.9 
13.8 
12.9 


2.8 
3.2 
3.7 
3.6 
3.1 

2.9 
2.9 
6.1 
6.6 

4.8 

8.5 
3.8 
8.0 
7.6 
11.5 


2.6 
2.8 
4.4 
3.6 
2.9 

2.6 
2.4 
2.2 
2.0 
1.9 

1.8 
1.6 
2.0 
2.8 
3.1 
3.0 


2.0 
2.4 
3.0 
2.0 
1.6 

1.4 
1.0 
1.0 
1.0 
1.0 

2.6 
2.4 
2.4 
2.4 
2.4 


2.0 
1.9 
1.6 
1.6 
2.0 

2.8 
2.6 
2.4 
2.6 
2.4 

3.3 
2.9 
2.4 

1.8 
1.6 
1.2 


1.6 
1.4 
1.0 
1.1 
1.4 

1.4 
1.8 
2.4 
1.8 
1.4 

1.4 
1.0 
1.0 
1.0 
.8 
.6 


-ai 

.6 

.8 
.6 
.6 

.6 
.6 

L6 
.9 

2.6 

2.4 
2.0 
2.0 
1.6 
1.4 


1.0 
1.0 
.7 
.6 
.4 

.4 
.4 
.4 
.4 
.4 

.3 
.2 

.1 
.1 
.0 
.0 


.6 
.6 
.5 
.4 

.3 
.0 
.0 

-  .1 

-  .3 

-  .3 

-  .3 

-  .3 

-  .3 
"  .3 


as 

-  .5 

-  .4 
.5 
.0 

.0 
.2 

-  .3 
.0 
.5 

.3 
.4 

.8 

.4 

1.4 

2.0 


TENNESSEE  RITER  AT   CHATTANOOGA,   TENN. 

Location. — ^At  Hamilton  County  highway  bridge  in  the  city  of  Chattanooga,  just 
below  Chattanooga  Island,  4  miles  below  South  Chickamauga  Creek  and  3  miles 
above  Chattanooga  Creek. 

Becords  available.— January  1,  1879,  to  December  31,  1912.  The  United  St&ies 
Weather  Bureau  began  observations  of  gage  heights  January  1,  1879.  Earlier 
records  beginning  in  1875,  when  the  first  gage  was  established,  are  fragmentary. 
Discharge  measurements  were  first  made  by  the  United  States  Geological  Survey 
in  1897.  Gage  heights  from  January  1, 1900,  have  been  published  by  the  United 
States  Geological  Survey.  A  number  of  discharge  measurements  made  by  the 
United  States  Weather  Bureau  in  1893  have  also  been  published  by  the  United 
States  Geological  Survey. 

Drainage  area. — ^21,400  square  miles  (published  by  the  United  States  Weather 
Bureau). 

Qage. — ^The  present  standard  gage  consists  of  a  sloping  iron  section  (railroad  T  rail) 
bolted  to  rock  and  a  vertical  timber  attached  to  the  rock  cliff  on  the  left  bank 
at  the  foot  of  Lookout  Street,  about  200  feet  upstream  from  the  bridge.  It  was 
erected  October  31,  1884.  The  original  gage  was  established  in  1875.  An  auto- 
matic recording  gage,  which  makes  its  record  in  the  Weather  Bureau  office,  has 
been  used  for  several  years.  There  is  also  a  vertical  section  of  brass  gage  attached 
to  the  pier  nearest  the  left  bank,  and  recently  half-foot  graduations  have  been 
painted  on  the  pipe  incasing  the  recording  gage  float,  to  be  read  from  the  bridge 
with  the  aid  of  a  glass.    The  datum  has  remained  the  same  for  all  of  the  gages. 

Channel. — Permanent  or  nearly  so,  though  a  portion  of  the  bed  is  sand.  Current 
good. 

Discharge  measurenients. — ^Made  from  downstream  footway  of  bridge;  elevation 
about  100  feet  above  water. 

Floods.— The  flood  of  March  11,  1867,  reached  a  height  of  about  58.0  feet  by  the  gage 
datum  (information  from  United  States  Weather  Bureau). 

Point  of  zero  flow.— Reports  of  the  United  States  engineers  show  that  the  bottom 
of  the  excavated  boat  channel  at  Boss  Towhead,  2}  miles  below  the  gage,  is 
about  5  feet  lower  than  gage  datum,  which  indicates  that  there  would  be  no  flow 
past  the  gage  if  the  stage  were  to  fall  to  about  —5.0  feet. 

Winter  flow.— Ice  doee  not  appreciably  affect  the  flow. 
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Artifldal  control.— None  probably  at  present.  A  laige  dam  for  lock  and  power 
plant  about  20  miles  below  will,  when  completed,  raise  the  water  level  at  Chat- 
tanooga, and  will  entirely  destroy  the  usefulness  of  the  gage  heigihts  for  estimates 
of  flow. 

Aoenraey.— Daily  gage  heig^its  in  the  following  table  are  as  fumiahed  by  the  United 
States  Weather  Bureau  and  were  obtained  from  the  automatic  recording  gage 
record  with  corrections  based  on  periodic  readings  of  the  gage  painted  on  the  float 
pipe.  The  reading  of  the  automatic  recording  gage  has  been  checked  at  various 
times  by  engineers  of  the  Survey  and  found  to  be  essentiaUy  correct,  but  on 
November  25,  1911,  a  discrepancy  of  0.5  foot  was  noted,  the  automatic  recording 
gage  reading  too  high  by  that  amount.  The  discharge  measurements  made  by 
Survey  engineers  are  referred  to  the  cliff  or  float  pipe  gages,  to  which,  therefore, 
the  discharge  rating  curve  refers.  The  accuracy  of  daily  and  monthly  discharge 
obtained  by  applying  this  rating  curve  to  the  automatic  recording  gage  record 
is  questionable  and  those  discharge  values  should  be  used  with  caution. 

Cooperation.— The  daily  gage  heights  have  all  been  furnished  by  the  United  States 
Weather  Bureau. 

The  following  discharge  measurement  was  made  by  means  of  floats  by  W.  E.  HaU: 
March  31,  1912:  Gage  height,  31.3  feet;  discharge,  185,000  second-feet.    (Coefficient 
for  reducing  surface  to  mean  velocity,  0.90.) 

DaUy  gage  height^  in  feet,  of  Tennessee  River  at  Chattanooga^  Tenn.,for  19  It. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Pec. 

1 

12.9 
13.5 
12.1 

lai 

9.4 

8.2 
7.2 
0.4 
6.3 
6.4 

6.9 
6.7 
6.6 
6.3 
5.8 

5.8 
4.8 
4.6 
4.2 
4.4 

4.9 
5.6 
5.6 
5.9 
5.9 

5.4 
5.1 
4.9 
5.1 
8.8 
13.5 

14.3 
14.2 
12.6 
10.4 
7.8 

7.3 
6.7 
5.7 
5.5 
5.2 

5.2 
4.9 
4.9 
4.9 

4.8 

5.5 
6.3 
6.4 
6.2 
6.1 

6.4 
10.0 
14.9 
15.6 
15.1 

13.8 
14.6 
17.6 
16.5 

14.4 
12.3 
10.3 
9.1 
8.5 

8.4 
8.4 
9.2 
la  2 
ia9 

12.1 
12.5 
12.7 
12.0 
13.8 

2ao 

23.0 
23.8 
21.7 
17.5 

13.2 
11.1 
9.4 
9.1 
12.8 

15.5 
13.7 
12.8 
20.2 
28.5 
31.3 

29.6 
26.1 
26.3 
29.3 
30.2 

29.2 
22.7 
14.9 
12.4 
11.1 

ia3 

9.5 
8.9 
8.4 
7.9 

7.8 
8.4 
9.4 
9.9 

lao 

9.0 
8.5 
11.7 
15.5 
14.6 

12.1 
10.5 
14.8 
2a3 
22.7 

25.4 
26.0 
22.3 
16.7 
12.9 

11.5 

ia9 

11.7 
12.0 
ILO 

lai 

9.5 
8.8 
8.3 
7.8 

7.5 
7.4 
7.3 
7.3 
7.7 

7.7 
7.0 
6.4 
6.0 
5.7 

5.5 
5.4 
5.2 
5.6 
7.8 
9.8 

8.6 
7.4 
6.6 
6.0 
5.7 

6.6 
5.6 
5.8 
5.4 
5.3 

5.1 
4.8 
4.5 
3.9 
3.9 

4.3 
4.4 
4.6 
4.8 
4.6 

4.4 

4.0 
3.8 
3.6 
3.8 

4.0 
5.5 
6.2 
6.5 
6.8 

6.3 
5.8 
5.7 
5.6 
5.9 

6.2 
7.8 
7.8 
7.6 
7.0 

6.7 
7.9 
8.0 
7.7 
6.8 

6.3 
6.0 
5.7 
5.2 
5.2 

5.4 
5.5 
6.0 
6w0 
5.6 

5.5 
5.4 
5.8 
6.0 
5.6 
5.0 

4.8 
4.8 
4.8 
5.2 
4.5 

4.3 

4.2 
4.2 
4.2 
4.1 

4.1 
4.1 
4.0 
3.8 
3.6 

3.6 
8.8 
4.1 
4.0 
8.9 

3.9 
4.0 
4.3 
4.4 
5.2 

4.9 
4.5 
4.1 
3.8 
3.6 
3.4 

3.3 
3.1 
2.9 
2.8 
2.7 

2.6 
2.6 
2.5 
2.5 
2.4 

2.4 
2.4 
2.3 
2.2 
2.2 

2.1 
2.0 
2.0 
2.2 
2.4 

2.7 
2.7 
3.8 
4.5 
6.1 

5.0 
4.9 
4.9 
4.8 
4.4 

3.8 
3.4 
3.1 
2.8 
2.6 

2.5 
2.4 
2.3 
2.2 
2.1 

2.0 
1.9 
1.9 
1.9 
1.9 

1.9 
2.2 
2.4 
2.4 
2.4 

2.7 
2.8 
2.7 
2.4 
2.3 

2.2 
2.1 
2.1 
2.0 
2.0 
1.9 

1.9 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
2.0 
2.7 

3.2 
3.4 
3.3 
3.0 
2.7 

2.5 
2.5 
2.3 
2.1 
2.1 

2.1 
2.0 
2.0 
1.9 
1.9 

1.8 
1.8 
1.8 
1.7 
1.6 

1.6 

2 

1.6 

3 

1.6 

4 

1.7 

5 

3.2 

6 

7.0 

7 

9.6 

8 

la  2 

9 

8.5 

10 

7.0 

U 

5.9 

12 

5.0 

13 

4.5 

u 

4.0 

15 

3.7 

16 

3.5 

17 

3.3 

18 

3.3 

19 

3.3 

20 

8.5 

21 

8.5 

22 

3.4 

23 

3.2 

24 

8.2 

2S 

8.4 

26 

8.9 

27 

4.1 

28.::;: :::: 

4.1 

29 

4.0 

30.... 

4.0 

31 

5.2 
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Daih/  discharge^  in  awond-feet^  of  Tennessee  River  at  Chattanooga^  Tenn.,for  191 1. 


Day. 


7an. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Not. 


Dec. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13i 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
26. 

26. 
27. 
28. 
29. 
30. 
31. 


76,100 
79,800 
71,100 
62,400 
54,400 

46.900 
40.700 
35,800 
35,200 
35,800 

38,900 
37,600 
37,000 
35,200 
82,100 

32,100 
26,000 
24,800 
22,500 
23,700 

26,600 
30.800 
30,800 
82,700 
32,700 

29,600 
27,800 
26,600 
27,800 
50,700 
79,800 


84,800 
84.100 
74,200 
60,600 
44,500 

41,400 
37,600 
31,400 
30,200 
28,400 

28,400 
26,600 
26,600 
26,600 
26,000 


85,400 

72,400 

60,000159,000134, 

52,500178, 

48,800183; 


180,000154,000 
158,000157,000 

000 

99,600 
76,100 


1,000 
3,000 


48,200^177,000 

48.200137,000 

53,100 

59,300 

63,700 


88,500 
73,000 
64,900 


80,200120, 

85,200 

35,800 

34,500 

33,900^105; 


71,100 
73,600 
74,800 
70,500 
81,700 

000 

144,000 

144,000 

131.000 

1,000 


600105, 


35,800 
63,700 
88,500 
92,800 
80,700 

81,700 
86,000 
105,000 
98,400 


77,900 
64,900 
54,400 
52,500 
75,500 


60,000 
55,000 
51,300 
48.200 
45,100 

44,500 
48,200 
54.400 
57,500 
58,100 

61,900 
48,800 
68,600 
02,200 
86,600 


92,200 

81,000 

75.500 
121,000 
173,000137; 
190,000 


71,100 
61,200 
87,900 
122,000 
—,000 


67,400 
63,700 
68,600 
70,500 
64,300 

58,700 
55,000 
50,700 
47,600 
44,500 

42,600 
42,000 
41,400 
41,400 
43,800 

43,800 
39,500 
35,800 
33,300 
31,400 

30,200 
29,600 
28,400 
30,800 
44,500 
56,900. 


49,400 
42,000 
37,000 
33,300 
31,400 

30,800 
30,800 
32,100 
29,600 
29,000 

27,800 
26,000 
24,300 
20,800 
20,800 

23,100 
23,700 
24,800 
26.000 
24,800 

23,700 
21.400 
20,300 
19,200 
20,300 

26,600 
30,200 
34,500 
36,400 
38,300 


35,200 
32,100 
31,400 
30.800 
32,700 

34,500 
44,500 
44,500 
43,200 
39,500 

37,600 
45,100 
45,700 
43.800 
38,300 

35,200 
33,300 
31,400 
28,400 
28,400 

29,600 
30.200 
33,300 
33,300 
30,800 

30,200 
29,600 
32,100 
33,300 
30,800 
27,200 


26,000 
26,000 
26,000 
28,400 
24,300 

23,100 
22,500 
22,500 
22,500 
22,000 

22,000 
22,000 
21,400 
20,300 
19,200 

19,200 
20,300 
22,000 
21,400 
20,800 

20,800 
21,400 
23,100 
23,700 
28,400 

26,600 
24,300 
22,000 
20,300 
19,200 
18,100 


17,600 
16,500 
15,500 
15,000 
14,500 

14,000 
14,000 
13,600 
13,600 
13,100 

13,100 
13,100 
12,600 
12,100 
12,100 

11,700 
11,200 
11,200 
12,100 
13,100 

14,500 
14,500 
20,300 
24,300 
33,900 

27,200 
26,600 
26,600 
26,000 
23,700 


20,300 
18,100 
16.500 
15,000 
14,000 

13,600 
13,100 
12,600 
12.100 
11,700 

11,200 
10,800 
10,800 
10,800 
10,800 

10,800 
12,100 
13,100 
13,100 
13,100 

14,500 
15,000 
14,500 
13,100 
12,600 

12,100 
11,700 
11.700 
11,200 
11,200 
10,800 


10,800 
10,300 
10.300 
10,300 
10,300 

10,300 
10,300 
10.300 
11.200 
14,500 

17,000 
18,100 
17,600 
16,000 
14,500 

13,600 
13,600 
12,600 
11,700 
11,700 


9,4B0 
9.4S0 
9,490 
9,900 
17,000 

39,500 
55,600 
69,300 
48. 800 
39,500 

32.700 
27;  205 
24,300 
21,400 
19,700 

18,000 

i7,eno 

17,600 
17.600 
18,600 


11,700  18.600 
11.200  18.100 
11,200  17,000 
10,800  17,000 
10,800  18,100 

10,300  20.800 
10,3001  ffl.noo 
10.300  23.0P0 
9,900  21,400 
9,490  21,400 
28,400 


Note.— Dafly  discbarge  computed  from  a  fairly  well  defined  rating  curve.  Below  33^00  seoond-fc^t 
(gage  height  6.0  feet)  this  curve  is  the  same  as  that  used  for  1910-11,  the  change  above  33,300  seoond-fcet 
benig  based  on  the  results  of  discharge  measurement  made  Mar.  31,  1912. 

Monthly  discharge  of  Tennessee  River  at  Chattanooga^  Tenn.,for  191$. 
[Drainage  area,  21,400  square  miles.] 


Month. 


Discharge  In  second-feet. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mllB. 


Run-off 
(depth  in 
inches  on 
drainage 
area). 


Aoca 


January 

February 

Mareh 

April 

May 

June 

July 

August 

September — 

October 

November — 
December 

The  year 


79,800 
105,000 
190,000 
183,000 
157,000 
40,400 
45,700 
28,400 
33,900 
20,300 
18,100  , 
59,300  ' 


22,500 
26,000 
48,200 
44,500 
28,400 
19,200 
27,200 
18,100 
11,200 
10,800 
9,490 
9,490 


40,100 
53,900 
86,000 
91,600 
58,900 
28,600 
34,700 
22,600 
16,000 
13,000 
12,000 
23,800 


1.87 
2.52 
4.02 
4.28 
2.75 
1.34 
1.62 
1.06 
.790 
.607 
.561 
1.11 


2.16 
2.72 
4.64 

4.78 

3.17 

1.50 

L87 

1.22 

.88 

.70 

.63 

1.28 


100,000 


9,490 


40,100 


1.87 


25.65 


a  See  "Accuracy  **  in  stattlan  desorlptian. 
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SODTH  FOBK  OF  HOL8TON  UPTER  AT  BLUFF  GITT,   TBNN. 

Locatkm.— At  hig^vmy  bridge  at  Bluff  City,  Tenn.,  300  feet  below  Viiginia  A  South* 

western  Railwmy  bridge^  1  mUe  below  the  mouth  of  Indian  Creek,  and  about  10 

mileB  above  the  mouth  of  Watauga  River. 
BeoQids  available.— July  17, 1900,  to  December  31, 1912. 
Dratoa^  area.->828  square  miles. 
Qage. — ^Vertical  staff  attached  to  downstream  side  of  bridge  pier  nearest  the  right 

bank;  datum  unchauged  since  established. 
ChanneL — ^Very  irregular  in  depth  and  velocity  of  current;  surface  height  controlled 

by  shallow  ledge  bebw;  probably  permanent. 
I>i8ehazg^  meaaorementa.— Made  from  downstream  side  of  the  bridge.    Also 

made  from  the  railroad  bridge  300  feet  above,  where  the  section  is  much  better 

except  at  low  stages,  when  the  current  there  becomes  sluggish. 
Winter  flow. — ^Ice  does  not  affect  the  flow.    A  few  days  the  observer  has  reported 

"TVoeen,"  but  this  has  probably  referred  to  the  water  at  the  foot  of  gage  rather 

than  in  the  channel. 
Cooperation. — Since  January  1,  1906,  the  gage  heigjhts  have  been  furnished  by  the 

United  States  Weather  Bureau. 

The  following  discharge  measurement  was  made  by  W.  £.  Hall: 
June  19, 1912:  Gage  height,  1.23  feet;  discharge,  876  second-feet. 

Daily  gage  height,  in  feet,  of  South  Fork  ofHoUUm  River  at  Bluff  City,  Tenn,,for  291$. 


D«y. 

Jan. 

Feb. 

Mar. 

Apr. 

Msy. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

D«o. 

1 

1.9 
LO 
1.9 
1.8 
1.6 

1.7 

8.1 
2.5 
3.2 
2.0 
1.6 

1.7 
1.8 
1.8 
1.6 
1.6 

1.4 
1.4 
L3 
1.2 
L3 

1.6 
1.6 
1.6 
1.6 
1.6 

3.0 
4.9 
8.7 
3.8 
3.9 

3.8 
4.4 
8.9 
8.1 

3.6 
2L8 
3.1 
2.1 
3.2 

Z8 
3.7 
3.9 
4.3 
6.0 

3.8 
8.3 
8.3 
4.0 
8.9 

7,3 
4.8 
8.8 
3.3 
3.8 

3.6 
3L6 
3L8 
3L3 

4.0 

8.7 
8.3 
2.9 
6.1 
6.8 
4.3 

8.6 
6.4 
8.1 
5.0 
4.0 

3.4 
8.0 
3.2 
3.8 
8.6 

3.5 
3.4 

3.3 
3.1 
3.0 

4.3 

2.8 
2.8 
2.7 
3.4 

2L3 
2.2 
8.0 
2.7 
2.4 

2.2 
2.1 
4.0 
8.3 
8.9 

8.4 
3.9 
3.6 
2.6 
3.4 

3.2 
3.7 
8.7 
3.5 
3L9 

3.5 
2.4 
2.3 
2.0 
1.9 

4.1 

4.0 
8.1 
3.6 
3.3 

2.0 
1.9 
1.8 
1.7 
1.6 

1.5 
1.4 
1.4 
1.9 
2.3 
1.9 

1.6 
L4 
1.4 
1,4 
1.3 

1.8 
1.4 
1.4 
1.3 
1.2 

LO 
1.0 
.9 
,9 
1,0 

1.3 
1.0 
LO 
L2 
LI 

LO 
.8 
.8 
.8 

LI 

LI 
LI 
LI 
L6 
L2 

L3 
L5 
2.3 
L9 
2L5 

2.8 
3L3 
L8 
L6 
L5 

3.0 
3L0 
L8 
L5 
L3 

LO 
.9 
.8 
LI 
L2 

L3 
LI 
L3 
LI 
L3 

L8 
L4 
LO 
LO 
.9 
L2 

L3 
L6 
L2 
L3 
L4 

L3 
LO 
.8 
.8 
.9 

LI 
.9 
.9 
.9 
.8 

.8 
.7 
.8 
LO 
L3 

2.9 
3.0 
1.8 
L5 
L2 

LI 
L4 
LI 
LO 
.9 
.9 

LO 
.8 

LI 

• 

lis 

LI 

L7 
L3 

LO 

as 

a4 

L6 
L3 
LO 

0.8 

2 

8 

*  A 

4 

'm 

5 

L6 

e 

L6 

7 

L4 

8 

L2 

9 

1.9 
1.8 

1.4 
1.3 
L3 
1.0 
.9 

.8 
.8 
1.1 
L3 
3.7 

2,5 
13 
1.7 
1.5 
1.4 

1.4 
1.8 
1.7 
1.9 
4.7 
4.3 

LO 

IS 

11 

12 

13 

14 

15 

M 

17 

18 

19 

JO. 

21 

22 

23 

94 

26 

26 

27 

28 

29 

80 

81 

2.4 

29809**— WflP  32^—14 
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SURFACE  WATEB  SUPPLY,  1912,  PABT  m. 


DaUy  dMiarfft,  in  Hoofnd-feet,  of  South  Fork  of  HoUUm  River  at  Bluff  City,  Ttnn.^for 

191t. 


Day. 


Feb. 


ICw. 


Apr. 


MiOr. 


June. 


July. 


Aug. 


Sept. 


Oet. 


Nor. 


Dtt. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

II. 
13. 
13. 
14. 
16. 

16. 
17. 
18. 
19. 
90. 

21. 
22. 

23. 
M. 
2S. 

26. 
27. 
28. 
29. 

ao. 

81. 


1,380 
1,380 
1,380 
1,260 
1,100 

1,190 
1,280 
1,310 
1380 
1,360 


860 
785 
660 
860 

630 
530 
716 
785 
2,250 

2,010 
1,680 
1,190 
1,020 


940 
1,260 
1,190 
1,380 
6,260 
4,390 


2,760 
2,010 
1,680 
1,480 
1,100 

1,190 
1,980 
1,280 
1,100 
1,020 


860 
786 

786 

1,100 
1,100 
1,100 
1,100 
1,100 

1,480 
6,620 
8,610 
3,370 
3,600 

2,870 
4,730 
3,910 
3,760 


3,010 
1,790 
1,680 
1,680 
1,680 

2,370 
2,360 
3,600 
4,300 
6,800 

8,760 
3,900 
8,010 
4,060 
8,910 

10,600 
6,440 
8,760 
3,900 
3,370 

3,180 

1,7B0 
1,790 
4,060 

3,610 
8,040 
3,500 
8,060 
8,490 
4,660 


3,460 
8,730 
12,700 
6,800 

4,060 

3,180 
2,630 
2,900 
2,370 
2,130 

2,  mo 

1,900 
1,680 
1,680 

1,480 

4,390 
2,370 
2,370 
2,250 
1,900 

1,790 
1,680 
2,630 
2,260 
1,900 

1,680 
1,580 
4,060 
3,900 
3,910 


8,180 
3,600 
3,130 
3,130 
1,900 

1,680 
3,350 
8,610 
8,330 
3,500 

3,010 
1,900 
1,680 
1,480 
1,380 

4,320 
4,060 
3,760 
3,130 
1,680 

1,480 
1,380 
1380 
1,190 
1,100 

1,020 
940 
940 
1,380 
1,680 
1,380 


1,100 
940 
940 
940 
860 

860 
940 
940 
860 
786 

660 
650 
600 


860 
660 


785 
715 


630 

716 

716 
715 
716 
1,100 
786 


860 
1,090 
1,790 
1,380 
3,010 

2,370 
1,790 
1,280 
1,100 
1,090 

1,480 
1,480 
1,280 
1,020 
786 

650 
890 
630 
716 
786 

785 
715 
860 
716 
860 

1,280 
940 
660 
660 


800 

1,100 
786 
785 
940 

786 
660 
530 
630 


716 
660 
690 
660 
530 

530 
476 
530 
660 
785 

2,660 

1,480 
1,280 
1,090 

786 

715 
940 
716 
660 


475 
420 


530 
430 
370 
716 

476 

370 
370 
825 
336 


335 
385 
386 
860 
715 

680 

370 

476 

1,190 

860 


690 
630 
476 
430 


370 
STB 

370 


325 
325 
325 


476 


476 
370 


430 


376 
38B 

370 
430 
370 

335 


325 
326 

325 


370 
335 
285 
285 

385 

1,106 
860 


476 


476 
475 


430 
370 

370 
370 
376 


370 
826 
325 
285 


32S 

335 

420 

1,020 

1,020 
940 
78S 
650 
500 

530 
475 
370 


335 
430 
430 
430 
376 

370 
335 
336 
430 
430 

370 

285 

3;« 

430 

500 

1,900 


Note.— Dafly  discherge  computed  from  a  ratine  ciure  fttirly  well  defined  below  3,320  aeoond-lMt  (ng* 
Jieigbt  8.6  foot). 

MontKiy  ditcharge  of  South  Fork  ofHolston  River  at  Bluff  City,  Tenn.Jor  191i. 
[Drainage  area,  828  square  mflee.) 


• 

Diacharge  In  second-feet. 

BttQ-off 
depth  In 

drainags 
■teft. 

Month. 

|f«r<m^1«n 

-^ 

Mean. 

Per 
square 
mUe. 

Aooa- 
lacy. 

January 

6,300 
5,630 
10,600 
13,700 
4,320 
1,100 
3,370 
3,600 
1,190 
475 
1,100 
i;900 

530 
785 
1,680 
1480 
940 
630 
630 
475 
385 
385 
385 
385 

1,880 

1860 

8,570 

8  140 

3,010 

765 

1,060 

800 

613 

363 

422 

618 

1.67 
X35 
4.31 
3,79 
X4S 
.931 
L38 
.966 
.630 
.436 
.610 
.626 

1.93 

X4S 

A97 

4.33 

X80 

LOO 

L48 

LU 

.69 

.60 

.67 

.73 

B. 

February 

B. 

liarch 

C. 

April 

C. 

1^:::::::::::::::::::::::::::;:::::::: 

B. 

June 

B. 

July 

B. 

B. 

fleDtombg' 

B. 

October 

C. 

November 

B. 

December 

B. 

The  year 

13,700 

385 

1,370 

1.66 

88.44 

HOLSTON   RIVER   NEAR  ROOE^RSVILLEy  TENN. 

Location.— At  Viiginia  A  Southwestern  Railway  bridge  near  Austins  Mill,  a  small 
railroad  station,  and  3  miles  south  of  Rogereville.  Station  150  feet  below  the 
mouth  of  Honeycut  Creek  and  about  2  miles  below  Dodson  Creek,  both  small 
streams  from  the  south. 

Becorda  available.— March  10, 1902,  to  December  31, 1912.  Gage  heights  furaiflhed 
by  United  States  Weather  Bureau.    DiBchaige  measurements  were  begun  in 
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1904  by  the  United  States  Geological  Survey.  No  gage  heists  or  eetiiiiates 
of  flow  have  been  publiahed  by  the  United  States  Geological  Survey  prior  to 
January  1, 1904,  but  it  is  thought  that  the  1904  discharge  rating  curve  is  applicable 
to  the  United  States  Weather  Bureau  gage  heights  back  to  the  beginning. 

I>raina^  area.— 3,060  square  miles. 

Oa^. — ^Vertical  staff  attached  to  downstream  side  of  bridge  pier  nearest  the  rig^t 
bank;  datum  imchanged. 

GhaaneL — Practically  permanent;  section  good  for  measurements. 

IMacharge  xneaanremaixta.— Made  from  top  of  the  high-decked  steel  railroad 
bridge.  A  new  highway  bridge  has  recently  been  built  half  a  mile  above.  The 
section  at  titie  new  bridge  appears  to  be  good  for  measurements,  and  if  it  proves 
so  it  will  be  the  regular  place  for  future  measurements. 

Slooda.— The  flood  of  January  23  and  24,  1906,  reached  a  maximum  height  of  17.5 
feet  by  the  gage  datum.    The  stage  was  15.0  feet  on  the  morning  of  January  24. 

Whiter  flow. — ^Ice  does  not  affect  the  flow  to  any  considerable  extent. 

ikoeuracy. — ^Discharge  measurements  made  November  28,  1911,  and  June  21,  1912, 
indicate  a  change  in  the  relation  of  gage  height  to  discharge  as  expressed  by  the 
discharge  rating  curve  lised  from  1906  to  1910.  The  last  previous  discharge 
measurement  was  made  March  16, 1909.  Estimates  of  discharge  for  1911  and  1912 
are  based  on  a  new  rating  curve.  Published  estimates  of  discharge  for  1910 
should  be  used  with  caution  as  noted  in  the  last  paragraph  of  the  description  of 
this  station  in  Water-Supply  Paper  283.  The  change  may  be  due  to  some  change 
in  the  gage  when  the  bridge  was  reconstructed  during  1910,  but  this  probably 
does  not  affect  the  1911  or  1912  data. 

Cooperation.^The  United  States  Weather  Bureau  has  maintained  the  gage  and 
furnished  all  the  gage-height  records. 
The  following  discharge  measurement  was  made  by  W.  E.  Hall: 
June  21, 1912:  Gage  height,  2.12  feet;  discharge,  2,130  second-feet. 


DaUy  gage  height,  in 

feet,  0 

f  HoUton  River  near  RogerwUle,  Tenn. ,  far 

1912. 

Day. 

Jan. 

Yflb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dec. 

1 

3.6 
8.5 
3.3 
8.1 

a.9 

3.4 
2.2 
2.2 
2.6 
2.6 

2.4 
2.4 
2.2 
2.0 
2.0 

2.0 
2.0 
2.0 
2.4 
2.7 

8.6 
8.8 
2.9 
2.6 
2.6 

2.4 
2.4 
2.6 
3.1 
5.0 
6.4 

4.8 
8.0 
8.5 
8.0 
2.0 

2.6 
2.5 
2.5 

a.  5 

3.4 

2.4 

2.4 
3.4 
3.8 
3.3 

3.5 
3.6 
3.6 
3.6 
3.6 

8.3 
5.1 
6.0 
4.3 
4.0 

4.0 
4.4 
5.3 
4.5 

8.0 
8.5 
8.2 
3.3 
8.8 

3.8 
4.0 
4.0 
4.8 
6.6 

5.6 
4.7 
4.8 
6.0 
6.0 

8.8 
8.4 
5.5 
4.7 
4.3 

4.0 
8.6 
8.5 
8.6 
4.3 

6.0 
4.6 
4.0 
6.6 
10.1 
6.7 

5.8 
8.4 
14.4 
0.1 
6.0 

5.0 
4.6 
4.4 
4.3 
8.0 

8.8 
8.6 
8.4 
8.2 
8.2 

8.3 
4.5 
4.0 
4.0 
8.7 

8.4 
8.3 
4.4 
4.4 
8.8 

8.5 
8.8 
6.4 
5.5 
6.6 

5.0 
5.0 
4.3 
4.0 
4.0 

8.8 
8.6 
4.0 
4.2 
8.0 

3.6 
8.3 
8.2 
8.2 
8.0 

8.0 
5.1 
4.8 
4.0 
8.6 

8.3 
2.9 
2.7 
3.7 
3.7 

2.6 
2.6 
2.4 
2.8 
8.2 
8.2 

2.8 
2.5 
2.4 
2.4 
2.4 

2.4 
2.3 
2.4 
2.3 
2.2 

3.1 
2.1 
2.0 
1.9 
1.9 

3.9 
3.8 
2.4 
2.4 
3.4 

3.3 
3.2 
3.0 
8.3 
3.3 

3.3 
3.3 
3.4 
2.6 
3.4 

2.2 
3.4 
3.4 
3.8 
3.9 

8.5 
3.8 
8.0 
3.5 
2.6 

3.1 
3.2 
2.9 
2.7 
2.5 

2.4 
2.2 
2.1 
3.0 
2.4 

2.8 
2.8 
2.7 
2.7 
4.2 

8.0 
8.2 
2.7 
2.5 
2.2 
2.1 

2.8 
2.3 
3.4 
3.2 
2.0 

2.0 
2.0 
1.9 
1.9 
1.9 

3.0 
2.2 
3.0 
1.9 
1.9 

1.9 
3.0 
1.8 
1.8 
3.3 

3.4 

8.4 
2.9 
2.6 
3.7 

3.4 
2.3 
3.1 
1.9 
1.9 
3.0 

1.0 
1.9 
1.8 
1.8 
1.7 

1.7 
1.7 
1.7 
1.7 
■1.9 

1.8 
1.7 
1.7 
1.6 
1.6 

1.7 
1.7 
1.7 
1.9 
3.0 

2.0 
1.8 
3.1 
2.2 
2.6 

2.8 
3.0 
1.0 
1.0 
1.0 

1.8 

}:l 

1.7 
1.7 

1.7 
1.6 
L6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.7 
1.9 

1.9 
1.8 
1.8 
1.8 

1.7 

1.8 
1.7 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.6 
1.6 

1.5 
1.6 
1.6 
1.5 
1.5 

1.6 
1.6 
2.2 
2.8 
3.4 

4L0 
1.8 
1.7 
1.7 
1.7 

1.8 
1.7 
1.7 
1.7 
1.7 

1.6 
1.6 
1.6 
1.5 
1.5 

1.5 
1.5 
1.5 
1.6 
1.6 

1.5 

a 

1.6 

3 

1.6 

4    

3.0 

5 

3.6 

e 

8.1 

7  

2.7 

8 

3.4 

Q    

3.1 

10 

3.1 

11 

2.0 

12 

1.9 

13 

L9 

14  

1.8 

15 

1.8 

16 

1.6 

17  

1.6 

18 

1.7 

19 

1.7 

20 

1.7 

21 

1.6 

22 

1.6 

23 

1.6 

24 

1.7 

25 

1.6 

26 

1.6 

27 

1.6 

28 

1.7 

20 

1.7 

30 

3.8 

31 

3.3 
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DaUy  diieharffey  in  seeond-feety  ofHolsUm  River  near  RogerwUle,  Tenn.,for  191t. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


M»y. 


7ima. 


July. 


Aug. 


Sept 


Oet. 


N4»V. 


D«e. 


1. 
2 
8. 
4 

5. 

6. 
7 
8. 
9. 
10. 

U. 
13. 
13. 
14 
16. 

16. 
17. 
18. 

ao. 

21. 
22. 
28. 
24. 
26. 

26. 
27. 
28. 
29. 
80. 
31. 


6,080 
6,<B0 
6,060 
4,600 
3,970 

2,780 
2,360 
2,850 
8,000 
8,000 

2,780 
2,780 
2,860 
1,960 
1,960 

1,960 
1,960 
1,960 
2,780 
8,470 

6,000 
6,060 
8,970 
8,230 
8,000 

2,780 
2,780 
8,000 
4,600 
10,600 
16,200 


9,860 
6,840 
6,630 
4,230 
8,970 

8,000 
8,000 
8,000 
8,000 
2,780 

2,780 
2,780 
2,660 
2,860 

8,000 
8,230 
8,230 
8,230 
8,230 

6,060 
11,000 
14,600 
8,120 
7,150 

7,150 
8,460 
11,400 
8,800 


6,840 
6,630 
4,770 
4,770 
6,060 

6,630 
7,160 
7,150 
0,850 
16,600 

13,000 
9,400 
9,860 
14,600 
14,600 

25,800 
24,200 
12,600 
9,400 
8,120 

7,150 
6,030 
6,630 
6,930 
7,700 

10,600 
0,140 
7,150 
17,000 
31,000 
17,400 


11,400 
24,200 
48,200 
27,000 
14,600 

10,600 
0,140 
8,460 
7,700 
6,840 

6,530 
6,030 
6,340 
4,770 
4,770 

6.050 
8,800 
7,150 
7,150 
6,230 

6,840 
6,050 
8,460 
8,460 
6,530 

6,630 
6,530 
12,200 
12,600 
17,000 


14,200 
10,600 
8,120 
7,150 
7,160 

6,630 
6,030 
7,150 
7,700 
6,840 

6,930 
6,050 
4,770 
4,770 
4,230 

4,230 
11,000 
0,850 
7,150 
6,930 

6,050 
8,970 
8,470 
8,470 
8,470 

8,230 
3,230 
2,780 
3,720 
4,770 
4,770 


8,720 
8,000 
2,780 
2,780 
2,780 

2,780 
2,560 
2,780 
2,560 
2,360 

2,150 
2,150 
1,950 
1,760 
1,760 

8,070 
8,720 
2,780 
2,780 
2,780 

2,660 
2,360 
1,060 
2,350 
2,560 

2,560 
2,560 
2,780 
8,280 
2,780 


2,780 
2,780 
3,720 
8,970 

5,630 
6,050 
4,230 
8,000 
3,230 

4,500 
4,770 
3,970 
8,470 
8,000 

2,780 
2,350 
2,150. 
1,950 
2,780 

3,720 
3,720 
8,470 
8,470 
7,700 

4,230 
4,770 
3,470 
8,000 
2,350 
2,150 


2,660 
2,660 
2,780 
2,860 
1,050 

1,060 
1,050 
1,760 
1,760 
1,760 

1,950 
2,350 
1,950 
1.760 
1,760 

1,760 
1,950 
1,570 
1,570 
2,350 

2,780 
6,840 
8,970 
3,230 
3,470 

2,780 
2,350 
2,150 
1,760 
1,760 
1,960 


1,760 
1,760 
1,570 
1,570 
1,800 

1,800 
1,300 
1,800 
1,380 
1,760 

1,670 
1,380 
1,300 
1,210 
1,210 

1,300 
1,380 
1,800 
1,760 
1,050 

1,050 
1,670 
2,150 
2,850 
3,230 

2,560 
1,050 
1,760 
1,760 
1,760 


1,670 
1,670 
1,670 
1,800 
1,300 

1,300 
1,210 
1,210 
1,210 
1,210 

1,210 
1,210 
1,210 
1,300 
1,760 

1,760 
1,870 
1,670 
1,570 
1,380 

1,570 
1,300 
1,210 
1,210 
1,210 

1,210 
1,210 
1,210 
1,210 
1,210 
1,210 


1,030 
1,210 
1,210 
1,080 
1,080 

1,600 
1,810 
2,860 
3,720 
2,780 

1,060 
1,570 
1,320 
1,300 
1,880 

J'SS 
1,300 

1,300 

1,800 

1,300 

1,210 
1,210 
1,080 
1,030 
1,030 

1,030 
1,030 
1,030 
1,210 
1,210 


1,030 
1,000 
1,210 
ItW 
8,230 

4,500 
3.470 
2,788 
2,150 
2,150 

1,050 
1,7«0 
1,700 
1,570 
1,570 

1,210 
1,210 
1,380 
1,300 
1,306 

1,210 
1,210 
1,210 
1,300 
1,210 

1,216 
1,210 

i,m 

1,380 
2,660 
4,778 


Note.— Dally  discharge  oomputed  from  a  rating  cmre  fairly  well  defined  between  1.030  and  12.600 
aeoond-leet  (gBflehelght8,1.5and  5.6  feet),  and  assumed  a  tangent  above  10,600  seoond-feet  (gage  bekht, 
6.0  feet).  Bee^Aoouracy/' In  station  description.  ^6-»      -• 

Monthly  discharge  of  HoUUm  River  near  Rogereville,  Tenn.,for  1912. 
[Drainage  area,  3,060  square  mfles.] 


Month. 


Discharge  in  second-feet. 


If  ^TtyniiTn , 


lUTrifWinw- 


Per 
square 
mile. 


RUD-Ofl 

(depth  in 
inches  oo 
dninage 

area). 


Aoeo- 
racy.« 


January 

February , 

March 

^"•■•::::::: 

June 

July 

August , 

September 

October 

November 

December , 

The  year, 


16.200 
14,600 
31,000 
48,200 
14,200 
8,070 
7,700 
5,840 
8,230 
1,760 
3.720 
4,770 


1,060 
2,350 
4,770 
4,770 
2,780 
1,760 
1,060 
1,570 
1,210 
1,210 
1,030 
1,030 


8,080 
5,300 
11,000 
10,600 
6.010 
2,660 
3.670 
2,320 
1.700 
1,360 
1,410 
1,850 


1.30 
1.76 
8.59 
8.46 
1.96 
.866 
1.17 
.758 
.656 
.444 
.461 
.606 


1.60 
1.90 
4.14 
8.88 

2.26 
.97 

1.85 
.87 
.63 
.51 
.51 
.70 


B. 
B. 
C. 
C. 
B. 
A. 
A. 
A. 
B. 
B. 
B. 
B. 


48,200 


1,030 


4,3 


1.41 


19.19 


a  See  "Accuracy  "  In  station  description. 
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DOE  BIYBR  AT  BLEYINSi  TBNN. 

IiOMtloii.— At  Eafltem  Tennenee  A  WeBtem  North  Ouolinft  Railroad  bridge,  one- 
fourth  mile  west  of  Blevina,  Tenn.,  4^  miles  above  the  mouth  of  Little  Doe  River. 

Becoxda  available.— December  16, 1911,  to  December  81, 1912. 

Draina^  area.— 62.2  square  milee. 

Gag^.— Standard  chain  gage  attached  to  bridge. 

GhaxmeL— Bottom  sandy;  may  shift. 

IHsohazge  mMumxementa.— Made  from  upstream  side  of  bridge  or  by  wading  at 
section  about  one-fourth  mile  above  bridge. 

Point  of  aero  flow.—A  determination  by  leveling  September  10,  1912,  indicates 
that  there  would  be  no  flow  past  the  gage  if  the  river  were  to  hdl  to  a  stage  of 
about  1.2  feet. 

Winter  flow. — The  relation  of  gage  height  to  discharge  may  be  occasionally  affected 
by  ioe,  but  only  for  short  periods  during  unusually  severe  winters. 

Aoooraey. — Sufficient  data  have  not  been  obtained  to  permit  estimates  of  discharge 
to  be  made. 

The  foUowing  discharge  measurement  was  made  by  wading  by  A.  H.  H<xrton: 
September  11, 1912:  Gage  height,  1.69  feet;  discharge,  24.8  second-feet. 

Daily  gage  height^  in  feet,  of  Doe  River  at  BlevinSf  Tenn.,for  1912. 
[C.  A.  Jduiioii,  obMrrer.] 


Day. 

Jan. 

Feb. 

Max. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nor. 

Dee. 

1 

2.10 
9LM 
2.02 
1.96 
1.84 

2.10 
2.20 

2.11 
2.00 

a2Ll0 

•  2.00 

2.00 

1.80 

2.16 
2.08 
2.00 
2.06 
2.00 

XIO 
2.10 
2.06 
1.00 
1.96 

2L00 
2.07 
2.13 
1.92 
1.96 

1.02 
1.02 
1.94 
1.94 
1.96 

2.40 

2L36 
2.22 
2:28 
2.18 

2.68 
2.62 
2L22 
2.20 

"i'oi* 

2.04 

2.00 
2L00 
2.11 
X32 
2.22 

2.14 
2.32 
X36 
2.32 
3.78 

2.86 
Z80 
2L20 
Z28 
2.21 

2.17 
2.11 
2.07 
2.36 
2.26 

2.17 
X15 
2.23 
3.21 
2.09 
2.41 

2.40 
2.96 
2L60 
2.40 
2.27 

2:21 
2.22 
2.13 
2.07 
2.07 

2.04 
2.01 
XOl 
1.97 
1.96 

1.96 
2.00 
2.01 
2.09 
1.96 

L94 
2.34 
2.20 
2.12 
2.00 

2.06 
2.32 
2.20 
2.01 
3.26 

146 
2.80 
2.33 
2.94 
2:94 

2.22 
2:26 
2.22 
2.12 
2.10 

2:00 
2.04 
1.97 
1.96 
2.30 

2.07 
2.13 
X08 
2.01 
1.99 

1.97 
1.96 
1.98 
1.91 
2.00 

1.91 
1.90 
1.96 
2.28 
2.06 
1.98 

1.96 
1.91 
2.11 
1.97 
1.96 

1.90 
1.97 
1.80 
1.80 
1.87 

1.88 
1.88 
1.81 
1.91 
2.20 

Z04 
1.91 
2.10 
1.94 
1.88 

1.89 
1.83 
1.88 
1.86 
1.88 

1.84 
1.83 
1.83 
1.83 
1.86 

1.88 
1.84 
1.87 
2.94 
2:94 

2.00 
1.92 
Z20 
2.10 
2.04 

2.21 
2.00 
2.00 
2.04 
1.80 

1.87 
1.84 
1.80 
Z80 
2.39 

2.27 
2.94 
2.10 
Z07 
2.46 

2.11 
2.07 
1.96 
1.97 
1.97 
1.90 

1.80 
1.87 
1.91 
1.91 
1.84 

1.84 
1.82 
1.80 
1.81 
1.88 

1.82 

1.74 
1.77 
1.78 
1.78 

1.78 
1.78 
1.76 
1.88 
1.80 

1.02 

1.90 
1.88 
1.78 
1.78 

1.78 
1.78 
1.74 

1.72 
1.78 
1.78 

1.79 
1.79 
1.73 
1.71 
1.71 

1.02 
1.78 
1.89 
1.73 
1.79 

1.70 
1.70 
1.88 
1.74 
1.74 

1.74 
1.79 
1.80 
1.81 
1.71 

1.70 
L70 
2.21 
1.04 
1.86 

1.88 
1.80 
1.89 
1.80 
1.78 

1.74 
1.79 
1.79 
1.79 
1.70 

1.70 
1.70 
1.70 
1.70 
1.00 

1.70 
1.68 
1.70 
1.81 
1.80 

1.70 
1.70 
1.70 
1.77 
1.79 

1.06 
1.70 
1.74 
1.07 
1.70 

1.70 
1.00 
1.68 
1.70 
1.68 
1.70 

1.79 
L79 
1.71 
1.79 
1.00 

1.70 
2.69 
9.00 
1.06 
1.80 

1.83 
1.80 
1.83 

1.87 
1.82 

1.79 
1.78 
1.79 
1.78 
1.74 

1.76 
1.70 
1.75 
1.72 
1.72 

1.74 
1.70 
1.70 
1.79 
1.84 

XOO 

2 

1.90 

3 

1.88 

4 

1.88 

5 

1.09 

5 

1  02 

7 

1.88 

8 

1.82 

e 

1.79 

lO 

1.81 

11 

160 

12 

1.76 

13 

1.71 

14 

1.60 

15 

1.04 

\S 

1.61 

17 

1.68 

18 

1.78 

19 

2.22 
2.10 

ZOO 
2L06 
2106 
1.86 
1.80 

1.88 
1.88 
1.84 
2.28 
2.32 
2.20 

1.60 

20 

1.80 

21 

1  80 

22 

1.78 

23 

168 

24 

1.80 

26 

1.71 

26 

1.60 

27 

1.09 

28 

1.89 

20 

1.98 

30 

9.28 

31 

1.96 

a  Oage  helgtit  to  top  of  ice. 

NoTK.— ObeeiTer  reported  ioe  1  to  3  incfaee  thick  Jan.  11-14;  ioe  broken  up,  Jan.  13;  ioe  broken  up,  sfauh 
loe^  Jan.  20.    Feb.  29  p.  m.  to  ICar.  4  a.  m.,  gage  broken. 
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SUBFACS  WATER  SUPPLY,  1912,  PABT  m. 


DOB  BIVEB  AT  VALLEY  FOBOE,  TENN. 

liOcatUm,— At  Eastern  Tenneflsee  &  Western  North  Carolina  Railroad  bridge  at 

Valley  Foige,  about  4  milea  above  the  mouth  of  Uie  river. 
Seoords  availaUle.— December  11, 1011,  to  December  31, 1912. 
Drainage  area.— 132  square  miles. 
Chige. — Standard  chain  gage  attached  to  bridge. 
OhaiineL — ^Bottom  sandy,  may  shift. 
DiflGharge  measuremaixta.— Made  from  the  upstream  side  of  the  bridge  or  by 

wading  at  a  section  about  40  feet  above  the  bridge.    The  direction  of  the  current 

makes  a  decided  angle  with  the  bridge. 
Point  of  sexo  flow.— A  determination  by  leveling  on  September  9,  1912,  indicated 

that  there  would  be  no  flow  past  the  gage  if  the  river  were  to  fall  to  a  stage  of 

about  -0.1  foot. 
Winter  flow.^Ice  may  affect  the  lelatioii  of  gage  hei|[^t  to  dischaige  for  short  periods, 

but  only  during  unusually  severe  winters. 
Aoeuracy.-— Sufficient  data  have  not  been  obtained  to  permit  estimates  of  dischaife 

to  be  made. 

The  following  discharge  measurement  was  made  by  wading  by  A.  H.  Horton: 
September  7, 1912:  Gage  height,  1.24  feet;  discharge,  82  second-feet. 

Daily  gage  height,  in  feet,  of  Doe  River  at  Valley  Forge,  Tenn.,for  1912. 
[W.  C.  Osrrisoa,  observer.] 


Day. 

Jan. 

Feb. 

Iftf. 

Apr. 

M«y. 

June. 

July. 

Ang. 

Sept 

Oct. 

Nor. 

Dec. 

1 

1.65 
1.64 
1.54 
1.48 
1.14 

1.12 
1.40 
1.42 
1.40 
1.35 

1.86 
1.32 
1.30 
1.26 
1.30 

1.00 
1.22 
1.31 
1.60 
1.30 

1.32 
1.26 
1.20 
1.28 
1.30 

1.33 
1.32 
1.30 
1.65 
2.10 
1.78 

1.68 
1.60 
1.36 
1.48 
1.36 

1.42 
1.80 
1.38 
1.38 
1.36 

1.88 
1.38 
1.38 
1.30 
1.40 

1.40 
1.43 
1.48 
1.42 
1.48 

1.88 
2.06 
1.88 
1.73 
1.80 

2.00 
2.13 
1.96 
2.70 

1.72 
1.62 
1.60 
1.68 
1.60 

1.73 
1.77 
1.86 
2.27 
2.12 

1.00 
1.00 
2.07 
2.07 
8.7 

8.17 
2.67 
2.12 
1.06 
1.91 

1.88 
1.75 
1.72 
2.04 
2.00 

1.80 
1.85 
1.82 
8.37 
2.66 
2.21 

2.18 
3.21 
2.02 
2.28 
2.05 

1.01 
2.01 
1.78 
1.74 
1.70 

1.65 
1.62 
1.60 
1.56 
1.56 

1.56 
1.67 
1.67 
1.55 
1.51 

1.51 
2.15 
2.14 
1.00 
1.80 

1.71 
2.15 
2.10 
2.62 
2.83 

2.87 
2.15 
2.24 
2.10 
2.08 

2.00 
2.00 
1.05 
1.87 
1.77 

1.78 
1.72 
1.68 
1.66 
1.64 

2.00 
1.88 
1.78 
1.65 
1.68 

1.56 
1.58 
1.S2 
1.44 
1.64 

1.46 
1.40 
1.88 

"i.'oo* 

1.76 

1.68 
1.61 
1.84 
1.68 
1.68 

1.61 
1.87 
1.48 
1.43 
1.41 

1.35 
1.33 
1.38 
1.46 
2.28 

1.06 
1.67 
1.78 
1.68 
1.53 

1.49 
1.41 
1.45 
1.58 
1.47 

1.42 
1.49 
1.36 
1.32 
1.50 

1.52 
1.50 
1.50 
1.60 
1.04 

1.7B 
1.50 
1.47 
1.66 
1.64 

1.67 
1.70 
1.58 
1.60 
1.47 

1.42 

1.40 
1.40 
2.50 
2.U 

1.92 
1.00 
1.87 
1.72 
1.96 

1.78 
1.68 
1.50 
1.58 
1.50 
1.48 

1.40 
1.87 
1.46 
1.46 
1.87 

1.88 
1.30 
1.20 
1.20 
1.86 

1.80 
1.26 
1.21 
1.17 
1.21 

1.21 
1.22 
1.24 
1.88 
1.32 

1.60 
1.65 
1.30 
1.22 
1.28 

1.25 
1.22 
1.10 
1.18 
1.28 
1.25 

1.18 
1.15 
1.15 
1.15 
1.30 

1.19 
1.30 
1.30 
L24 
LU 

1.11 
1.10 
1.19 
1.18 
L16 

1.11 
1.14 
1.15 
1.34 
1.16 

1.10 
1.11 
1.60 
1.46 
1.80 

1.28 
1.45 
1.80 
1.30 
1.25 

1.22 
1.20 
1.16 
1.16 
1.14 

1.14 
1.12 
1.10 
1.10 
1.10 

1.10 
1.06 
1.10 
1.24 
1.28 

1.15 
1.U 
1.U 
1.20 
1.18 

1.11 
1.11 
1.20 
1.18 
1.10 

1.10 
1.09 
1.10 
1.10 
1.10 
1.10 

1.10 
1.20 
1.12 
1.10 
1.10 

1.10 
1.94 
1.70 
1.42 
1.32 

1.26 
1.21 
1.19 
1.85 
1.24 

1.20 
1.14 
1.18 
1.18 
1.18 

1.16 
1.15 
1.15 
1.15 
1.14 

1.10 
1.06 
1.11 
1.22 
1.19 

1.20 

2 

1.34 

8 

1.35 

4 

1.31 

5    

1.34 

s 

1.36 

7 

1.32 

8 

1.26 

9 

1.20 

10 

1  n 

u 

1.22 

M 

1.20 

IJ 

1.06 

14 

1.15 

15 

1.21 

IS 

1.21 

17 

1.16 

U 

1.22 

IS 

1.19 

ao. 

1.04 

21 

1.12 

22 

1  M 

28 

l.M 

M 

1  19 

26 

.96 

26 

1.15 

27 

LSO 

28 

1  10 

28 

].2i 

30 

110 

81 

1..V 

Non.— Observer  made  no  report  relative  to  ioe. 

DOB  BIYEB  AT  ELIZABETHTOK;  TENN. 

lioeatioii. — ^About  1  mile  above  mouth  of  river. 

Keoorda  available.— June  15,  1907,  to  June  30,  1906;  September  8  to  December  31, 

1912. 
Draina^  area.— 139  square  milee. 
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Oage. — Staff  gage  attached  to  tree  on  rigiht  bank. 

GhanneL— Gravel,  probably  permanent. 

I>iaeha]:ge  measureinaixte. — ^Made  from  covered  highway  bridge  about  one-half 

mile  below  gage,  or  by  wading. 
Winter  flow. — Ice  may  affect  relation  of  gage  height  to  dischaige  for  short  periods, 

but  only  during  unusually  severe  winters. 
Artifleial  control.— The  operation  of  a  small  power  plant  above  the  gage  may  affect 

tlie  normal  flow  of  the  stream  to  some  extent. 
Aoeoraoy.—Gage  readings  are  considered  reliable  and  accurate. 
No  dischaige  measurements  were  made  at  this  station  during  1912. 

Daily  gage  height,  in  feet,  of  Doe  River  near  Elimbethton,  Tenn.,for  191t. 
(G.  C.  Dougherty,  obserrer.) 


Day. 

Sept 

Oct. 

Nov. 

Dec. 

Day. 

Sept 

Oct. 

Nov. 

Dec, 

1  

a62 
.60 
.58 
.53 
.54 

.56 
.55 
.51 
.50 
.51 

.54 
.52 
.50 
.50 
.76 

a53 
.30 
.54 
.53 
.54 

.54 
.50 
1.06 
.82 
.60 

.65 
.64 
.50 
.09 
.66 

a58 
.50 
.61 
.60 
.68 

.75 
.61 
.65 
.64 
.50 

.61 
.58 
.41 
.51 
.55 

16 

a60 

.57 
.61 
.87 
.61 

:g 

.72 
.80 
.72 

.66 
.84 
.71 
.67 
.63 

a50 
.56 
.55 
.58 
.62 

.58 
.52 
.61 
.61 
.57 

.53 
.52 
.50 
.51 
.61 
.58 

a50 
.58 
.64 
.63 
.50 

.58 
.57 
.57 
.55 
.51 

.53 
.56 
.55 
.51 
.54 

0  68 

2 

17 

.58 

3 

18 

.90 

4 

19 

.61 

5 

20 

.57 

6 

21 

.57 

7 

a67 
.70 
.66 

.m 

.51 
.56 
.55 
.61 
.56 

22 

.59 

8 

28 

.M 

9 

24 

.50 

10 

26 

.46 

11 

26 

.48 

12 

27 

.00 

18 

28 

.« 

14 

20 

.57 

15 

30 

.67 

31 

.06 

LITTLE  TENNESSEE  RIYEB  AT  JUDSON,   N.   C. 

Xiocation. — ^At  Southern  Bailway  bridge  one-fourth  mile  north  of  the  Southern 
Railway  station  at  Judson,  2\  miles  below  the  mouth  of  Nantahala  River,  1  mile 
below  Alarka  Creek,  one-fourth  mile  below  Sawyer  Branch,  and  3  miles  above 
the  mouth  of  Tuckas^^ee  River. 

Records  available.— June  25, 1896,  to  December  31, 1912. 

I>rainage  area. — 675  square  miles. 

€kk^.— The  present  gage  is  a  vertical  staff  in  two  sections  on  right  bank  100  feet 
above  the  bridge.  Lower  section  bolted  to  rock;  upper  section  on  tree.  This 
gage  superseded  the  chain  gage  on  the  bridge  on  July  1, 1905.  The  staff  gage  set 
to  read  the  same  as  the  chain  gage  at  stage  3.0  feet,  but  owing  to  slope  of  water 
surface  its  datum  was  raised  0.5  foot.  The  original  gage  was  first  a  wire  gage, 
but  afterward  a  boxed  chain  gage  was  used.  Although  the  continuity  of  the 
record  was  interrupted  by  broken  wires  and  stolen  chains  the  datum  of  the  original 
gage  was  not  changed. 

Chsmnel. — Rough,  rocky  bottom;  section  divided  by  two  piers.  Current  swift  and 
irr^^lar. 

IMBchaiigre  measurementB.— Made  from  downstream  side  of  railroad  bridge.  Some 
recent  measurements  have  been  made  at  a  trestle  lot  small  flume  crossing  the 
river  about  one-fourth  mile  above  tiie  gage,  where  the  section  is  better. 

Winter  flow.— Not  affected  by  ice. 

Aocuracy.— Relation  of  gage  height  to  discharge  does  not  appear  permanent,  probably 
because  of  moving  bowlders  at  and  below  the  station  during  floods,  when  current 
is  very  swift.  The  discharge  measurement  made  September  13,  1912,  indicatea 
material  change  in  the  channel  and  as  the  available  data  are  not  sufficient  for  the 
development  of  a  new  discharge  rating  curve,  estimates  of  daily  and  monthly 
discharge  are  withheld. 
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SURFACE  WAS^EB  SUPPLY,  1912,  PABT  HI. 


The  foUowing  diBchaige  measuiement  was  made  by  W.  E.  Hall: 
September  13, 1912:  Gage  height,  3.42  feet;  dischajge,  915  second-feet. 

DaUy  gage  height,  infeetf  o/LUUe  Tenne»9U  River  at  Jtui»on,  N.  C.,/ar  191ft, 
[IClss  E.  O.  Bnloe,  obserw.) 


Day. 

Jaa. 

Feb. 

Mar. 

Apr. 

May. 

Tuna. 

July. 

Aug. 

Bapt. 

Oet. 

New. 

Dec. 

1 

6.4 
5.8 
5.6 
5.4 
5.1 

5.0 
4.9 
5.0 
6.7 
5.0 

4.0 
4.8 
4.8 
4.6 
4.4 

4.8 
4.3 
4.6 
4.9 

4.7 

4.4 
4.8 
4.8 
4.3 
4.2 

4.2 
4.2 
4.1 
7.5 
8.0 
6.3 

5.8 
5.3 
5.0 
5.0 
5.0 

4.8 
4.7 
4.6 
4.5 
4.5 

4.5 
4.4 

4.4 
4.4 
5.6 

5.8 
5.5 
5.4 

7.8 
7.6 
6.4 
6.1 
6.2 

8.6 
7.2 
6.5 
6.2 

5.8 
5.8 
5.8 
5.8 
5.8 

6.3 
5.8 
5.8 
5.9 
5.6 

5.5 
5.6 
5.6 
5.4 
10.4 

0.4 
7.3 
6.6 
6.8 
6.0 

5.8 
5.6 
6.3 
7.8 
7.3 

6.4 
6.1 
6.0 
6.2 
12.1 
7.8 

7.6 
7.3 
6.8 
6.4 
6.1 

6.1 
5.9 
5.8 
5.7 
5.7 

5.6 
5.5 
5.4 
5.4 
5.3 

5.4 
5.6 
5.6 
5.3 
5.2 

6.3 
6.6 
6.9 
6.1 
6.7 

5.6 
6.6 
6.7 
6.4 
7.0 

6.5 
6.1 
5.7 
5.9 
5.4 

5.7 
6.2 
6.0 
6.8 
5.5 

5.4 
5.5 
5.3 
5.1 
5.1 

6.3 
5.1 
5.0 
4.9 
4.8 

4.8 
4.7 
4.7 
4.6 
4.6 

4.5 
4.7 
6.2 
5.2 
4.7 
4.5 

4.4 
4.4 
4.4 
4.5 

4.4 

4.6 
4.7 
4.4 
4.3 
4.1 

4.0 
4.0 
4.0 
4.4 
4.8 

4.6 
4.3 
4.1 
4.0 
4.0 

8.0 
8.8 
4.2 
4.6 
5.7 

5.4 
5.0 
4.8 
4.8 
4.4 

4.4 
4.4 

4.8 
5.0 
5.3 

5.5 
5.2 
4.8 
4.9 
5.1 

5.8 
5.2 
4.8 
4.8 
4.6 

4.5 
4.6 
4.8 
5.0 
6.4 

5.3 
4.9 
4.6 
4.5 
4.4 

4.2 
4.1 
4.0 
4.0 
4.0 
4.0 

5.2 
4.2 
4.0 
4.4 
4.2 

4.0 
3.9 
3.9 
4.0 
4.1 

3.9 
3.8 
3.7 
3.7 
3.7 

4.0 
4.0 
4.0 
3.8 
3.7 

3.7 
8.8 
3.8 
3.6 
3.5 

3.6 

3.8 

8.6 

3.45 

3.4 

3.4 

3.3 

3.3 
3.26 
8.2 
3.6 

3.35 
3.3 
3.3 
3.4 
3.3 

3.3 
3.35 
8.8 
4.2 
4.2 

3.9 
3.6 
3.6 
3.7 
3.3 

3.3 
3.3 
6.4 
4.8 
4.0 

3.7 
4.1 
3.8 
3.9 
3.8 

3.5 
3.5 
3.4 

8.4 
3.4 

8.35 
8.3 
3.3 
3.3 
3.2 

8.3 
3.3 
3.3 
3.45 
3.6 

3.35 
3.3 
3.2 
3.8 
4.3 

3.6 
3.4 
3.4 
3.3 
3.3 

3.35 
3.3 
3.8 
3.15 
3.15 
8.15 

3.S 
3.6 
3.3 
3.3 
3.3 

3.S 
4.3 
4.0 
3.6 
3.5 

3.4 

3.4 

3.35 

8.6 

3.45 

3.S6 
8.3 
3.3 
3.3 

8.3 

3.3 
3.2 
3.2 
3.3 

3.15 

3.1 
3.1 
3.1 
3.3 
3.1 

3.3 

2 

3.8 

8 

3.6 

4 

3.5 

6 

6 

4.4 

5.1 

7 

4.6 

8 

4.3 

9 

3.9 

10 

3.8 

11 

3.7 

12 

3.6 

13 

3.5 

14 

3.5 

15 

3.4 

1ft 

3.4 

17 

3.4 

18 

3.6 

19 

8.6 

90 

3.4i 

SI 

3.4 

22 

8.4 

28 

3.4 

24 

4.0 

25 

3.6 

26 

3.6 

27 

3.8 

28 

8.7 

29 

3.5 

30 

4.8 

81 

4.4 

LITTLE  TENNESSEE  BIYEB  AT  MCOHEE,  TENN. 

Location.— At  Louisville  &  Nashville  Railroad  bridge,  one-third  mile  south  of 
McGhee  and  one-half  mile  below  the  mouth  of  Tellico  River. 

Becords  available.— November  29,  1904,  to  December  31, 1912. 

Drainagre  area.— 2,470  square  miles. 

Gage.— Chain  gage  on  crossties,  upstream  side  of  the  railroad  bridge,  owned  by 
United  States  Weather  Bureau.  Prior  to  December  1,  1905,  the  same  gage  was 
on  the  old  railroad  bridge  1,000  feet  below.  The  present  datum  is  0.3  foot  higher 
than  the  original  datum,  allowing  for  slope  in  river  measured  at  gage  height 
4.0  feet. 

Ghannel.— Mostly  sand  and  gravel  but  practically  permanent. 

Diaofaarge  measurementa. — ^Made  from  the  downstream  side  of  the  railroad  bridge. 

Xlooda.— The  flood  of  February  22,  1906,  reached  a  hei^t  of  22.2  feet  by  the  gage 
datum.  The  United  States  Weather  Bureau  reports  a  height  of  39.0  feet  llarch, 
1867,  and  38.5  feet  in  1884. 

Point  of  sere  flow. — Report  of  the  United  States  Engineers  shows  the  controlling 
ledge  below  the  gage  to  be  about  2.5  feet  lower  than  low  water  at  the  gage.  Assum- 
ing their  low  water  to  be  the  same  as  lowest  records  places  the  point  of  zero  flow 
at  about  —0.3  foot  by  the  gage  datum. 

Winter  flow.  —Ice  does  not  affect  the  flow. 

Cooperation.— Oage-height  records  furnished  by  the  United  States  Weather  Bureau. 

No  discharge  measurements  were  made  at  this  station  during  1912. 
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DaUy  gaffe  height,  in  feet,  o/LittU  Tenneme  River  at 

MdGh 

M,  Tenn,,/arl91t 

Day. 

Jul. 

Peb. 

Mar. 

Apr. 

Mar. 

Juiia. 

July. 

Ang. 

Bapt. 

Oot. 

Nov. 

Dec. 

1 

5.6 
5.5 
6.6 
6.3 
4.7 

4.8 
4.3 
4.0 
4.7 
4.3 

4.8 
4.2 
4.2 
4.0 
4.0 

3.8 
8.4 
8.2 
8.8 
4.0 

4.0 
8.8 
8.8 
8.7 
8.7 

8.6 
8.6 
8.6 
4.8 

lao 

7.8 

6.7 
6.2 
4.8 
4.6 
4.4 

4.1 
8.0 
8.7 
4.0 
8.0 

4.0 
4.0 
8.8 
8.8 
4.2 

6.6 
6.2 
4.8 
4.4 
4.4 

4.0 

ia8 

6.8 
6.8 
6.9 

6.6 
11.6 
8.0 
6.7 

6.0 
6.5 
5.2 

6.6 
5.0 

5.0 
6.8 
6.6 
6.2 
6.6 

6.7 
6.8 
1.0 

8.6 
7.0 
6.5 
6.6 

5.7 
5.8 

6.8 
7.1 
8.6 

6.7 

ti 

16.0 
14.8 
9.6 

8.2 

11.8 
f.8 

7.8 
6.0 

6.6 
6.2 
6.6 
6.6 
6.4 

6.4 

i\ 
!1 

6.7 
5.8 
5.8 
5.5 

6.8 

6.1 
5.6 
11.0 

1.4 

iS;S 
li? 

8.2 

6.8 
6.4 
6.0 
6.8 

6.8 
6.6 
6.9 
6.6 
6.7 

6.8 

i\ 

4.7 

4.6 
5.0 
4.0 
4.4 
4.4 

4.8 
4.2 

4.1 
4.1 
4.1 

4.0 
8.0 
4.1 
4.6 
6.6 
5.8 

4.8 
4.2 
4.1 
4.0 
4.2 

4.0 
4.0 
4.4 

4.0 
8.9 

8.7 

tl 

8.6 
4.4 

4.2 

4.1 
8.9 
8.7 
8.6 

8.6 
8.6 
8.5 
8.6 
4.0 

ts 

4.2 

4.6 
4.2 

4.1 
4.1 
4.0 
4.8 
4.9 

5.2 
6.0 
4.8 
4.8 
5.1 

4.8 
6.7 
4.9 
4.7 
4.6 

4.6 
4.2 
4.2 
4.4 
4.4 

4.6 
4.6 
4.4 
4.4 

4.0 

8.8 

8.7 
8.6 

8.4 

5.8 

4.6 
8.8 
8.7 
4.1 

3.7 
8.6 
3.4 
8.6 
4.0 

8.8 

8.7 
8.1 

8.4 
8.7 

8.6 
8.6 

8.6 

8.5 
8.4 
8.8 

8.5 
8.4 

8.4 
8.5 
8.4 
8.2 

8.1 
8.1 

3.0 
2.9 
2.9 
2.9 

2.8 

8.2 
2.9 
2.9 
2.9 
X8 

X8 
2.8 
2.8 
2.8 
2.8 

8.7 
8.2 

X9 
8.9 
8.2 

X9 
2.8 
4.5 
6.0 
4.0 

tf 

8.8 
8.6 

8.4 

8.1 
8.1 
3.0 
8.0 
2.0 

2.9 
2.9 
2.8 
2.8 
2.8 

18 
2.7 
8.1 
8.8 
8.6 

8.8 
8.1 

%S 
2.8 
8.9 

8.4 

8.2 
8.0 
8.0 
2.9 

2.0 

2.8 
18 
17 
17 
17 

17 
19 
12 
18 
17 

17 
11 
4.8 
17 
12 

10 
10 
19 
19 
19 

19 

18 
18 
18 

18 

18 
17 
17 
17 
17 

17 
16 
16 
16 
16 

2.6 

2 

16 

3    

3.1 

4 

17 

5 

4.2 

6 

6.8 

7 

6.6 

g 

4. 

9 

19 

10 

15 

11  

11 

12 

14 

13 

8.4 

H 

18 

15 

3.2 

IS 

12 

17 

8.1 

18 

8.2 

19 

8.4 

». 

3.8 

21 

3.1 

22          

10 

23 

8.0 

24 

'    19 

25 

8.6 

as 

14 

27 

8.3 

28 

8.7 

29 

8.4 

30 

16 

31 

6.5 

DctUy  dim^airge,  in  Hoofndrjut,  ofLUUe  Tenneme  River  at  McOhee,  Tenn.,/or  191t. 


Day. 


Jan. 


Ftob. 


Ifar. 


Apr. 


itoy. 


Juna. 


July. 


Oot 


Not. 


Deo, 


1 

2 

8 

4. 

5 

6 

7 

8 

• 

0 

1 

2 

3 

4 

6 

6 

7 

S 

9 

0 

I 

8 

I 

I 

% 

i 

r 

$ 

> 

L 


10,000 
9,720 
9,720 
9  180 
7,360 

6,220 
6,220 
6,410 
7;860 
e,2M> 

6^220 
1^960 
5,960 
5,410 
5,410 

4,800 
8,800 

!'S8 
4,800 

6,410 

5,410 
4,890 
<80O 

J'25 

4,680 

4,880 

4,880 
6,290 
27^400 
16,000 


10,300 
8,830 
7,640 
7,060 
6,600 

5,680 
6,160 
4,630 
6,410 
6,160 

6,410 
6,410 
4,800 
4,800 
6,960 

10,000 
8,820 
7^640 
6,600 
6,600 

7,930 
25  800 
13,700 
10,600 
lOiOOO 

18,100 
29,600 
17,500 
13,400 


10,900 
9,730 
8,830 

10,000 
8,2» 

10,900 
10,600 
10,000 
11,800 
18,100 

10,300 
0,120 
10,900 
11,200 
13,400 

83,600 
19,600 
14,800 
12,800 
12,800 

10,800 
9,120 
0,130 
14,600 
19,600 

18,400 
11,200 

9,730 
42,600 
41,900 
23,900 


18,200 
28,800 
21,800 
16,000 
14,000 

12,800 
11,800 
13,100 
10,000 
0,420 

9,420 
8,830 

J2S 
8,320 

8,830 

10,300 
0,120 

10,600 
0,720 
9,130 

8,620 
9,720 
27,700 
13,700 
10,900 

0,420 
10,900 
24,900 
14,800 
31,700 


18,200 
13,700 
12,600 
11^200 
12,200 

U,200 
18,100 
14,000 
12,800 
10,300 

9,120 
8,630 
8,620 
7,980 
7,360 

7,060 
8,230 
7,980 
6,600 
6,600 

6,290 
5,060 
5,680 
6,680 
5,680 

5,410 
5,160 
5,680 
6,780 
13,100 
9,120 


6,290 
6,060 
5,680 
5,410 
6,960 

5,410 
5,410 
6,600 
5,410 
6,160 

4,680 
4,630 
4,380 
4,380 
6,600 

5,960 
6,680 
6,150 
4,630 
4,380 

4,380 
4,130 
4,130 
4,130 
6,410 

11,200 
7,930 
5,960 
7,060 
5,960 


5,680 
6,680 
5, 410 
6,290 
7,000 

8,820 
8,290 
7,640 
6,220 
8,620 

7,640 
10,300 
7,990 
7,860 
6,780 

7,060 
5,960 
6,960 
6,600 
6,600 

7,060 
6,780 
6,500 
6,600 
6,410 

4,800 
4,630 
4.380 
4,130 
4,130 
8,800 


0,120 
7,060 
4,800 
4,630 
6,680 

4,380 
3,800 
4,130 
6,410 

4,800 
4,680 
4,130 
3,800 
4,630 

4,130 
4,130 
4,800 
4,630 
4,130 

4,130 
3,800 
4,800 
4,130 
3,800 

8,800 
4,130 
3,890 
3,430 
8,200 
8,300 


2,000 
2,790 

2,790 
2,600 

8,420 

2,790 
2,790 
2,600 

2,600 
2,600 
2,600 
3,600 
2,600 

4,630 
3,430 
2,790 
5,160 
8,420 

2,790 
2,600 
6,780 
11,200 
6,410 

4,130 
5,680 
4,890 
4,380 
8,890 


8,200 
3  200 
2,990 
2,000 
2,790 

2,790 

2,600 
2,600 
2,600 

2,600 
2,430 
3,300 
3,660 
4,130 

8,660 
3,200 
2,600 
2,600 
6,160 

8,890 
8,420 
2,900 
2,900 
2,790 

2,790 
2,600 
2,600 
2,430 
2,420 
2,420 


2,420 
2,790 
3,430 
2,600 
2,420 

8,300 
6,230 
4,630 
8,420 

2,900 

2,990 
2,790 
2,790 
2,790 

2,790 
2,600 
2,600 

2,600 
2,600 

2,600 
2,420 
2,420 
2,420 
2,420 

2.430 
2,350 
2,250 
2,250 
2,250 


2,250 
2,280 

3,300 
4,630 

5,060 

13,700 
10,000 
6,500 
5,160 
4,130 

4,130 
8,890 
8,809 
8,660 
8,420 

8,420 
3,200 
8,420 
8,800 
8,660 

8,300 
2,000 
2,990 
5,150 
4,380 

8,890 
8,650 
4,630 
8,890 
4,380 
12,800 


N'OTS.— DaUy  dlschaige  determined  by  means  of  a  diaefaane  rating  carve  fairly  well  deaned  between 
sgo  and  1,660  aeoond-feet  (gage  heights  2  and  2.2  fMt).  well  deflnedbetween  1,790  and  8,820  seoond-ieet 
•age  lialghts  18  and  6.2  fset),  andbiily  weU  defined  between  0,120  and  24,200  second-feet  (gage  heights 
3  and  lOfeet). 
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MtmOUsf  dMiar^e  ofJMOe  Tennmee  River  at  MdBhee,  Tenn.,for  191t. 
[Dnlnage  ana,  3,470  aqnare  miles.] 


Ifooth. 


DiflOliai<gie  in  aeeond-feet. 


Haximmn. 


MinimuiD. 


Mean. 


Per 
square 
mile. 


Rnn-oH 
(depth  In 
inonesoa 


Accu- 
racy. 


27,400 
29,600 
42,  MO 
31,700 
18,200 
11,200 

io,aoo 

•  120 
11,200 
5,U0 
6,230 
13,700 


3,420 
4,630 

S'S 
8,290 

6,130 

4,130 

3,800 

3,200 

2,600 

2,420 

2,260 

2,260 


6,030 
0,460 
14,700 
13,700 
0,110 
6,600 
6,470 
4,630 

3,000 
2,830 
4,720 


2.81 
3.83 
5.06 
6.65 
8.00 
2.26 
2.62 
1.83 
1.52 
1.21 
1.15 
1.01 


3.S4 
4.13 
6.86 
6.19 
4.25 
2.52 
8.02 
2.11 
1.70 
1.60 
L» 
2.20 


42,600 


2,250 


7,060 


2.86 


38.00 


TUCKA8EOBB  BIYEB  AT  BBY80N,   X.   C. 

Location.— At  highway  bridge  in  the  town  of  Bryson,  half  a  mile  below  the  mouth 

of  Deep  Oeek  and  about  15  miles  above  the  junction  of  Tuckasegee  River  with 

Little  Tennesoee  River. 
Sooords  availaUe.—November  7, 1897,  to  December  31, 1912. 
Drainage  area.— 662  square  miles. 

Gage.— Vertical  staff  attached  to  the  right  bank  bridge  pier;  datum  unchanged. 
Channel.— Permanent,  or  nearly  so,  as  to  relation  of  gage  height  to  dischaige,  though 

sandy  at  section. 
Biflcharge  measuremanta.— Made  from  the  downstream  side  of  the  bridge. 
Winter  flow. — Ice  does  not  affect  the  relation  of  gage  height  to  discharge, 
▲counu^. — Excellent  for  low  and  ordinary  stages;  discharge  rating  curves  not  so 

well  defined  for  high  stages,  depending  upon  one  discharge  measurement  made 

in  1901. 

Discharge  measuremenU  of  Tucta»egee  River  at  Brymm,  N,  C,  in  191 1, 


Date. 

hi^i. 

Dto- 

BH*.» 

W,E.H»11 

Feet. 
1.32 
1.32 

'^■■%, 

do 

6tt 
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Daify  goge  Mghl,  in  feet,  of  TudMueffee  Rtver  at  Brymm,  N.  Cfor  29tt. 
[J.M.W«lali,ol«v¥«.) 


D»y. 

Jan. 

Feb. 

Mar. 

Apr. 

M»7. 

June. 

July. 

Aug. 

Bapi. 

Oct. 

Nov. 

Deo. 

1 

2.9 
2.6 

if 

1.96 

1.9 
1.9 
1.9 
2.16 
1.9 

1.85 

1.8 

1.8 

1.7 

1.7 

1.H 
1.8 
l.«6 
2.0 

1.8 

1.7 
1.6 
1.6 
1.6 
1.6 

1.6 

1.6 

1.66 

4.2 

8.6 

2.7 

2.3 
2.15 
2.0 
2.0 
1.86 

1.9 
1.8 
1.8 
1.76 
1.8 

1.7 

1.7 

1.66 

1.7 

2.0 

2.0 
1.9 
1.9 

1.8 
1.9 

8.4 
2.9 
2.6 
2.6 
2.8 

4.4 

8.8 
8.2 
2.8 

2.6 
2.4 
2.4 
2.36 
2.86 

2.6 
2.4 
2.45 

2.3 
2.4 
2.4 
2.3 
6.0 

4.2 

8.4 
8.2 
2.8 
2L6 

2.6 
2.6 
2.7 
4.0 
8.2 

2.8 

2.7 
2.6 
6.4 
4.2 
8.6 

8.8 
4.0 
3.6 
3.8 
8.0 

2.8 
8.0 
2.8 
2.6 
2.5 

2.4 
2.4 
2.8 
Z36 
2.8 

2.8 
2.4 

2.6 
2.3 
2.25 

2.2 
8.2 

8.9 
2.6 
2.46 

2.4 
8.2 
2.9 
8.4 
8.6 

8.0 
X8 

2.6 
2.8 
2.8 

2.7 
8.1 
2.8 
2.6 
2.46 

2.6 
2.5 
2.4 
2.3 
2.2 

16 
2.2 
2.1 
2.1 
2.0 

1.96 

1.9 

1.9 

1.9 

1.86 

1.8 

1.9 

2.06 

8.8 

2.4 

2.16 

2.0 
1.9 
1.96 
2.0 
1.96 

2.16 

3L2 

1.96 

1.9 

1.8 

1.76 

1.7 

1.7 

2.16 

1.96 

\f 

1.7 

1.66 
1.6 

it 

1.66 

iV 

2.2 
2.0 
1.9 
1.9 
1.9 

1.8 
1.8 
1.8 
2.0 
2.16 

2.2 
2.26 
%9 
2.16 
2.06 

2.8 
14 

116 

11 

10 

106 

1.96 

11 

12 

12 

1? 

10 

1.9 
115 

1.8 

1.7 

1.7 

1.66 

1.66 

1.6 

14 

1.8 
1.9 
13 
106 

1.76 

1.8 

1.86 

106 

1.9 

1.6 

1.56 

1.6 

1.6 

1.75 

1.6 

1.86 

18 

1.7 

1.6 

if 

1.6 
1.5 
1.46 

1.6 

1.6 

1.4 

1.4 

1.46 

1.4 

1.36 
1.36 
1.8 
1.86 
1.40 

1.36 
1.86 
1.86 
1.36 
1.8 

1.8 

1.8 

1.82 

1.30 

1.48 

1.46 
1.83 
1.66 
1.80 
1.26 

}:g 

8.6 

1.9 
1.6 

1.86 
1.9 
1.6 
1.66 
1.5 

1.48 
1.40 
1.40 
1.40 
1.46 

1.86 
1.83 
1.80 
1.80 
1.80 

1.80 

1.26 

1.26 

1.6 

1.66 

1.86 

1.30 

1.80 

1.7 

1.6 

1.40 
1.86 
1.36 
1.82 
1.80 

1.30 
1.28 
1.30 
1.30 
1.46 
1.83 

L80 
1.80 
1.26 
1.28 
1.80 

1.6 

1.86 

1.8 

1.66 

1.40 

1.36 
1.30 
1.80 
1.30 
1.80 

1.25 
1.26 
1.26 
1.26 
1.26 

1.26 
1.26 
1.26 
1.25 
1.20 

1.20 
1.80 
1.22 
1.16 
1.30 

1.20 

2 

1.40 

3 

1.6 

4 

1.66 

5 

14 

6 

18 

7 

10 

8 

1.7 

9 

1.6 

10 

If 

11 

1.6 

12 

1.46 

13 

1.46 

14 

1.38 

15 

1.86 

16 

1.36 

17 

1.35 

18 

1.6 

19 

1.46 

20 

1.86 

21 

1.36 

22 

1.36 

23 

1  40 

24 

1.40 
1.46 

26 

2e 

\f 

27 

28 

1.4S 

29 

1.40 

30 

16 
116 

31 

DaUy  dMiarge^  in  ueo/ndfe^,  of  Tudbasegee  River  at  Brymm,  N,  C.,for  191$. 


i>»y. 


Jan. 


J^b. 


Kar. 


Apr. 


itoy. 


June. 


July. 


Aug. 


Depc 


Oct 


Nov. 


I>ee. 


1.. 

2.. 
3.- 
4.. 
5.. 

6.- 
7.. 
8.. 
9.. 
10.. 

11-. 
11-. 
13.. 
14.. 
16.. 

16.. 
17.. 
18- . 
19.. 
».. 

21.. 
23.. 
».. 
24.. 
25.. 

86.. 
27-. 
28.. 
29.. 
».. 
J1-. 


8,300 
2,620 
2,430 
1,900 
1,680 

1,600 
1,600 
1,600 
1,900 
i;600 

1,490 
1,860 
1,360 
1,300 
1,200 

996 
1,860 
1,180 
1,660 
1,800 

1,900 
1,060 
1,060 
1,060 
1,060 

1,060 
1,060 
906 
6,360 
4,800 
3,900 


2,160 
1,900 
1,660 
1,660 
1,420 

1,600 
1,360 
1,860 
1,380 
1,360 

1,300 
1,200 
1,180 
1,200 
1,660 

1,660 
1,600 
1,600 
1,360 
1,600 

4,830 
8,380 
2,710 
2,620 
2,630 

6,930 
6,280 
8,000 
8000 


3,520 
2,340 
2,340 
2,260 
2,260 

2,710 
2,840 
2,480 
2,710 
2,480 

2,160 
2,840 
2,840 
2,160 
18,300 

6,860 
4,830 
3,900 
8,000 
2,710 

2,710 
2,520 
2,900 
6,800 
3,000 

3,000 
2,900 
^2,710 
16,500 
6,360 
4,800 


6,380 
5,800 
4,800 
4,110 
8,490 

8,000 
3,490 
8,000 
2,710 
2,620 

2,840 
2,340 
3,160 
2,260 
2,160 

2,160 
2,840 
2,620 
2,160 
2,060 

1,990 
8,900 
6,640 
3,710 
2,430 

2,340 
8,900 

4,330 
4,800 


3,480 
8,000 

2,  no 

3,000 
8,000 

2,900 
3,680 
8090 
2,710 
3,480 

3,710 
3,630 
2,340 
3,160 
1,990 

8,710 
1,990 
1,830 
1,830 
1,660 

1,680 
1,600 
1  600 
1,600 
1,430 

1,860 
1,600 
1,740 
4,110 
2,340 
1,900 


1,660 
1,800 
1,680 
1,660 
1,680 

1,900 
1,990 
1,680 
1,600 
1,860 

1,280 
1,200 
1,300 
1,900 
1,680 

1,420 
1,200 
1,200 
1,130 
1,060 

1,000 
1,060 
1,180 
1,280 
8,900 

1,900 
1,660 
1,600 
1,600 
1,600 


1,860 
1,860 
1,860 
1,660 
1,900 

1,990 
3,080 
8,290 
1,900 
1,740 

8,000 
2,340 
1,900 
1,830 
1,660 

1,740 
1,680 
1,830 
1,990 
1,990 

?'1S 
1,830 

1,660 

1,600 

1,900 

1,860 
1,900 
1,200 
1,180 
1,130 
1,060 


3,810 
1,860 
1,600 
2,160 
1,740 

1,380 
1,860 
1,430 
1,740 
1,600 

1,060 
906 

1,060 
930 

1,380 

1,060 
1,430 
1,860 
1,300 
1,060 

996 

1,060 

1,060 

930 

870 

980 
1,060 
810 
810 
870 
810 


756 
765 
700 
756 
810 

756 
756 
766 
766 
700 

700 
700 
723 
700 
906 

870 
723 
996 
700 
660 

660 

680 

4,660 

1,600 
1,060 

1,430 

1,500 

1,060 

996 

930 


810 
810 
810 
87D 

766 
733 
700 
700 
700 

700 
660 
660 
930 
996 

766 

700 

TOO 

1,300 

1,060 

810 
755 
755 
722 
700 

TOO 
680 
700 
700 
870 
722 


700 
TOO 
660 
680 
700 

1,060 

1,430 

1860 

906 

810 

756 
700 
700 
700 
700 

660 
660 
660 
660 
660 

650 
650 
650 
650 
600 

000 

600 
630 
560 
600 


600 

810 

880 

1,180 

2,840 

3,000 
1,660 
1,200 
1,060 


870 
870 

788 
756 

756 
766 
980 
870 
756 

755 
766 
810 
810 
870 


930 

834 

810 

2,710 

1,900 


Kon.— Daffly  disobarge  determined  by  means  of  a  diMbarge  rating  eonre  tbat  is  well  deflned  below 
),460  BecoDd-*st  (gage  hei^t,3.0  feet)  and  poorly  daflned  above  tbat  point. 
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108  SUBFACE  WATEB  SUPPLY,  1912,  PAET  in. 

MonOiiy  dUcharge  of  Tudttuegee  River  at  Bryion,  N.  C,,for  191t, 
(DniniCi  •KM,  6tt  square  mfflM.] 


Dlmhagut  la  seoond-feet. 


ICean. 


squan 
mils. 


dninace 
•na). 


fac?7. 


Fetmiary 

MMoh... 

is?!:-::::::: 

Jane 

Julj 

Ankut 

flqptomber 

October 

November 

DeoBmber 

Tbeyear 


6,U0 
6,990 
15,500 
5,800 
4,110 
8,900 
8  390 
3,840 
4,600 
1,900 
1,430 
3,000 


1,180 

3,100 

1,000 

1,850 

1,000 

1,000 

810 

660 

680 

560 


1,780 

3,210 

8,870 

8,300 

3,840 

1,540 

1,700 

1,380 

064 

783 

785 

1,100 


2.00 
8.84 
6.85 
4.88 
8.88 
3.88 
X66 
1.86 
1.40 
1.18 
1.11 
1.66 


8.10 
8.60 
6.74 
5.80 

4.07 
3.60 
8.07 
3.14 
1.65 
1.86 
1.34 
1.01 


15,600 


550 


1,700 


3.70 


86.88 


Non.^See  footnote  to  table  of  daily  disdiargs  and  disconloa  under  "  Aoconcy  "  In  station  desoriptlon. 
HIWASSEE  RITER   AT  MUBPHT,   N.   C. 

Location. — ^At  highway  bridge  near  the  Louisville  dr  Nashville  Railroad  etatioii« 

half  a  mile  above  the  mouth  of  Valley  River. 
Beooxds  available.~June  26, 1896,  to  August  8, 1897;  October  19, 1897,  to  December 

31, 1912. 
Drainage  area.— 410  square  miles. 
Gage.— Chain  gage  attached  to  downstream  side  of  bridge.    Original  wire-rope  goge 

was  near  the  same  point  on  bridge.    Datum  unchanged  since  October  20,  1897. 

Record  of  datum  of  former  gage  was  lost  when  wire  rope  broke  August  8, 1897. 
ChanneL—Permanent;  rough;  rock  bottom  at  measuring  section.    Controlling  bar 

below  is  of  less  permanent  nature,  being  of  rock  and  gravel.    Rebuilding  railroad 

bridge  piers  80  feet  downstream  has  also  changed  channel  and  relation  of  gage 

height  to  dischaige  to  some  extent. 
Diaeharge  meaaurementa.— ^Made  from  the  upstream  side  of  bridge. 
Winter  flow. — Ice  does  not  affect  the  relation  of  gage  height  to  dischaige. 

The  following  dischaige  measurement  was  made  by  W.  E.  Hall: 
September  12, 1912:  Gage  height,  5.22  feet;  discharge,  d45  second-feet. 
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DaUy  gaffe  height,  infeei^  o/Hiwasiee  River  at  Murphy,  N.  C.Jor  Wit, 
[MlM  WIDJe  Miagaf ,  obaeorw.) 


Day. 


7sn. 


FM>. 


Iftf. 


Apr. 


M»y. 


Tune. 


July. 


Aug. 


Sept. 


Oct. 


Nov, 


Dee. 


1. 
2. 
3. 
4. 

5. 

6. 
7, 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
16. 

le. 

17. 
18. 
19. 

ao. 

21. 
22. 
23. 
24. 

25. 

26. 
27. 
2S. 
29. 
30. 
31. 


e.9 

e.45 
«.4 
«.16 
6.0 

ft.  86 
6.86 
6.8 
6.4 

e.0 

6.9 

6.9 

6.86 

6.8 

6.86 

6.6 

6.9 

6.06 

6.76 

6.76 

6.7 

6.06 

6.0 

6.6 

6.0 

6.0 
6.66 

6.66 
0.86 
7.9 
0.9 


0.45 

0.26 

0.06 

0.1 

6.86 

6.96 
6.86 
6.8 
6.76 
6.75 

6.75 

6.7 

6.7 

6.7 

0.66 

7.1 

0.65 

0.46 

0.4 

0.3 

0.36 

7.4 

0.86 

0.56 

0.0 

7.2 
7.8 
7.1 
0.8 


0.0 
0.4 
0.3 
0.4 
0.25 

0.7 

0.4 

0.36 

0.55 

0.4 

0.3 
0.8 
0.4 
0.3 
9.1 

8.0 
7.3 
0.9 
0.7 
0.65 

0.45 

0.36 

0.3 

7.0 

7.4 

7.8 
0.05 
0.55 
11.7 
8.3 
9.6 


7.2 
7.2 
7.0 
0.8 
0.7 

0.0 
0.65 
0.0 
0.46 
0.4 

0.35 

0.8 

0.35 

0.2 

0.2 

0.65 
0.36 
0.55 
0.25 
0.2 

0.2 

0.4 

7.1 

0.06 

0.45 

0.36 

6.56 

7,0 

7.0 

7.2 


7.8 

0.7 

0.56 

0.46 

0.4 

0.3 
0.0 
0.4 
0.3 
0.2 

0.16 

0.2 

0.1 

0.0 

0.0 

0.1 

0.06 

5.9 

6.9 

6.8 

6.8 
6.8 
6.8 
6.76 
6.7 

6.7 

0.0 

0.06 

7.2 

0.05 

0.2 


0.0 
6.9 
6.9 
6.8 
6.86 

6.86 

0.0 

6.8 

6.76 

6.7 

6.06 

6.0 
6.0 
6.0 
0.1 

0.0 

6.86 

6.76 

6.7 

6.7 

6.0 
6.0 
6.66 

6.7 
7.0 

0.3 
0.0 
6.9 
7.0 
0.0 


0.0 

0.06 

6.0 

6.36 

0.2 

0.4 

0.36 

0.1 

0.0 

0.3 

0.06 

0.2 

0.0 

0.0 

0.06 

9.0 
6.9 
9.0 
9.4 
0.7 

0.4 
0.15 
0.0 
6.9 
6.86 

5.8 

6.7 

6.76 

5.0 

6.0 

0.3 


0.3 

6.7 

6.65 

0.05 

6.7 

6.0 
6.55 

5.55 

6.7 

6.95 

6.06 

6.65 

6.5 

6.5 

5.5 

6.5 

5.43 

6.8 

6.6 

6.43 

6.38 

6.5 

6.0 

5.43 

6.38 

5.38 
6.43 
5.88 
6.28 
6.28 
6.28 


6.28 
6.28 
6.28 
6.23 
6.43 

6.28 
6.28 
6.28 
6.33 
6.23 

6.23 

6.23 

6.25 

5.2 

6.0 

6.4 

5.3 

6.2 

6.35 

5.2 

6.2 
6.2 
7.9 
5.96 
6.0 

6.6 

6.0 

6.45 

6.46 

6.45 


6.4 

6.35 
6.3 
5.3 
6.46 

6.36 

6.3 

6.3 

6.25 

5.25 

6.2 
6.2 
6,2 
5.3 
6.6 

6.3 
6.2 
5.2 
6.6 
0.1 

6.0 
5.6 
6.6 
6.4 
6.65 

5.26 

6.3 

6.3 

6.3 

6.25 

6.26 


5.3 
6.6 
6.3 
6.3 
5.3 

6.26 

6.0 

6.7 

6.5 

6.45 

5.4 

6.4 

6.86 

6.0 

6.4 

6.35 

6.3 

6.3 

6.3 

6.3 

6.3 

6.3 

6.3 

5.25 

6.25 

6.25 
6.26 
6.25 
6.26 
6.25 


6.25 

6.26 

6.6 

6.35 

6.96 

6.66 

0.05 

6.8 

6.05 

6.66 

6.6 
6.6 
6.6 
6.4 
6.4 

6.4 

6.36 

5.6 

6.4 

6.4 

6.36 

6.35 

5.36 

6.5 

6.46 

6.46 

6.6 

6.6 

6.6 

6.56 

6.85 


DoQig  diacharge,  in  Hcondrfeet,  o/EivMuaee  River  at  Murphy,  N.  C,,for  191 1, 


iHy. 


Jan. 


Feb. 


ICtf. 


Apt. 


M»y. 


July. 


Aug. 


Sept. 


Got. 


Nov. 


Dee. 


1. 
2. 

3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

10. 
17. 
18. 
19. 
3D. 

21. 
22. 
23. 
24. 
26. 

20. 
27. 
28. 
20. 
80. 
31. 


1,990 
1,440 
1,380 
1,120 
975 

840 
840 
795 
1,380 
976 


885 

840 
705 
840 

080 
885 

070 
752 
752 

710 
070 
080 
080 
030 

030 

590 

600 

1,920 

3,060 

1,090 


1^440 
1,220 
1,020 
1,070 
840 


1,820 
2,760 
1,920 
1,660 
1,010 

2,430 
3,470 
2,280 
1,800 


1,010 
1,380 
1,270 
1,380 
1,220 


930 

1,730 

840 

1,380 

706 

1,320 

752 

1,560 

752 

1,380 

752 

1,270 

710 

1,370 

710 

1380 

710 

1,270 

1,550 

0,170 

2,280 

3,860 

1,650 

2,430 

1,440 

1,900 

1.380 

1,730 

1,270 

1,560 

1,440 
1,320 
1,270 
3,110 
2,760 

3,470 
1,070 
1,660 
12,700 
4,450 
7,000 


2,430 
2,430 
2,130 


800 
730 

010 
560 
610 
440 
380 

320 
270 
220 
170 
170 

560 
320 
560 
220 
170 

170 
380 
280 
670 
440 

320 

560 

2;  130 

2,130 

2,430 


8,470 
1,730 
1,560 
1,440 
1,380 

1,270 
1,610 
1,380 
1,270 
1,170 

1,120 

1,170 

1,070 

976 

976 

1,070 

1,020 

886 

885 

705 

795 
796 
796 
752 
710 

710 
975 
1,020 
2,480 
1,670 
1,170 


975 
886 
886 

796 
840 

840 
976 
796 
752 
710 

670 
630 
680 
630 
1,070 

976 
840 
752 
710 
710 

630 
630 
600 
710 
2,130 

1,270 
976 
885 

2,130 
975 


976 
1,090 

975 
1,330 
1,170 

1,380 
1,820 
1,070 
975 
1,270 

1,020 

1,170 

975 

975 

1,020 

5,060 
885 

5,060 
6,860 
1.730 

1,380 

1,120 

976 

885 

840 

795 
710 
762 
630 
630 
1,270 


1,270 
710 
670 

1,030 
710 

630 
600 
600 
710 
930 

670 
600 
560 
660 
660 

660 
408 
795 
660 
498 

461 
660 
680 
408 
461 

461 
406 
461 
301 
301 
391 


391 
891 
891 
366 
498 

391 
391 
356 

426 
366 

366 
366 
370 
336 
630 

475 
406 
335 
440 
335 

335 

336 

3,660 


660 
630 
512 
612 
512 


476 
440 
406 
406 
512 


406 
406 
370 
370 

336 
335 
336 
406 
560 

405 
336 
336 
660 
1,070 

680 
660 
660 

475 
590 

870 
405 
405 
405 
370 
370 


405 
660 

406 
405 
405 

370 
630 
710 
660 
612 

475 
476 
440 
630 
476 

440 
406 
406 
406 
405 

405 
406 
406 

870 
370 

370 
370 
370 
370 
370 


370 
870 
660 
440 
930 

1,680 

1,020 

796 

670 

600 

650 
660 

660 

476 
476 

476 
440 
660 
476 
475 

440 
440 
440 

660 

513 

512 
660 
650 
650 

600 
840 


No«.— Dafly  dl 

(giigehe|gh1ai6.lMid7 


ooinputed  from  a  ratiDg  owe  well  defliied 
feet),  above  which  it  is  poorly  defined. 


between  270  and  3,390  seoond-fiBet 
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Mon^y  diitharge  of  Eiwatau  River  at  Murphy,  N.  C.^for  191$. 
(Dndaaio  mre«,  410  aqmn  mllBB.] 


Konth. 


DIaohaiige  in  aeooiMMeet. 


MaTimiim. 


Kean. 


Per 
aquaie 


Run-off 
(depth  tn 

InOOABOQ 

dnimige 
area). 


Aocii- 


January 

Fabruary 

MafGh 

is".:-.:::::::: 

June 

Jnly 

Augost 

September 

October 

November 

December 

The  year, 


3,  MO 
3,470 
12,700 
2,430 
8,470 
2,130 
6,800 
1,270 
3,660 
1,070 
710 
1,550 


690 
710 
1,220 
1,170 
710 
500 
630 
391 
335 
835 
870 
370 


1,040 

1,420 

2,510 

1.620 

1,230 

900 

1,560 

607 

553 

452 

443 


2.54 
3.46 
6.12 
3.05 
3.00 
2.20 
3.78 
1.48 
1.35 
1.10 
1.08 
1.44 


12,700 


335 


1,060 


2.63 


2.03 
3.73 
7.06 
4.41 
3.46 
2.46 
4.36 
1.71 
1.51 
1.37 
1.20 
1.66 


35.76 


B. 
B. 
C. 
A. 
B. 
A. 
B. 
A. 
A- 
A. 
A. 
A. 


HIWASSEE   RIYER  AT  RELIANCE,   TENN. 

Location.— At  Louisville  &  Nashville  Railroad  bridge  at  Reliance,  Tenn.,  1  mile 

below  the  mouth  of  Lost  Creek  and  2  miles  above  Spring  Creek. 
Beoords  available.— August  17, 1900,  to  December  31, 1911. 
Draina^  area. — ^1,180  squaxe  miles. 
Oage.— Vertical  staff  attached  to  a  tree  oa  right  bank  150  feet  above  the  bridge.    On 

August  3,  1911,  the  gage  was  raised  0.10  foot  to  agree  with  the  original  datum. 
ChanneL — Section  is  in  a  pool  above  a  rock  ledge  diagonally  across  the  river.    At 

lower  end  of  ledge  is  a  small  com  mill  with  some  addition  to  the  natural  dam, 

probably  varying  in  extent. 
Discharge  xneasnrementa.— Made  from  the  downstream  side  of  the  bridge. 
Winter  flow. — ^Ice  does  not  affect  the  relation  of  gage  height  to  dischaige. 
Artdfleial  oontroL — None  above.    The  small  mill  below  may  affect  the  low-water 

flow. 

The  following  discharge  measurement  was  made  by  W.  E.  Hall: 
September  10, 1912:  Gage  height,  1.28  feet;  dischaige,  1,020  second-feet. 
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DaUy  gage  height  xn/eett  ofHiuHU$e$  River  at  Relianeej  2Vnn.,/or  191i. 
(C.  V.  HigdoD,  observer.] 


Day. 


Jan. 


Fab. 


Mar. 


Apr. 


May. 


Jtme. 


July. 


Aug. 


Sept. 


Oct. 


Nor. 


Dec. 
1.35 

i.as 

1.35 

1.5 

1.56 

2.7 
2.4 
2.0 
1.8 
1.7 

1.6 

1.65 

1.6 

1.4 

L4 

1.4 

1.4 

1.65 

1.66 

1.6 

1.5 
1.4 
1.4 
1.6 
1.75 

1.6 
1.6 
1.7 
1.6 
1.8 
2.2 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

I« 

20 

21 

22 

26 

34 

26 

26 

27 

26 

20 

30 

31 


8.6 

2.7 

2.45 

SL3 

2.2 

1.9 

1.0 

1.85 

2.4 

2.25 

2.15 

1.06 

1.9 

1.0 

1.05 

2.0 
1.6 
1.7 
1.8 
1.0 

1.06 
1.66 
1.66 
1.6 
1.6 

1.55 

1.55 

1.5 

2.6 

4.0 

3.2 


2.6 

2.35 

2.15 

2.1 

2.06 

1.85 

1.8 

1.8 

1.75 

1.7 

1.8 
1.7 
1.7 
1.8 
2.8 

3.4 

8.0 
2.5 
2.7 
2.6 

2.4 
4.3 
3.2 
2.8 
2.8 

3.7 
5.0 
4.1 
3.1 


2.8 

2.6 
2.6 
SL6 
2.4 

2.6 

2.6 
SL5 
2.8 
2.7 

2.45 

2.45 

2.5 

2.5 

3.8 

5.3 
3.7 
3.8 
2.7 
2.6 

2.6 
2.5 
2.4 
3.5 
4.0 

3.1 
2.0 
2.7 
0.3 
5.0 
4.1 


3.6 
3.7 
3.4 
8.0 
2wO 

2.8 
8.8 
2.0 
2.7 
2.6 

2.5 

2.45 

14 

2.35 

2.35 

2.4 
2.6 

3.0 
2.6 
2.4 

2.4 
2.8 
4.3 
3.8 
8.8 

2.6 
8.4 
4.2 
3.4 
3.8 


8.4 

3.0 
2.8 
2.8 
2.7 

2.6 
3.0 
3.0 
2.6 
2.6 

2.4 

2.4 

2.36 

2.36 

2.2 

2.3 

2.26 

2.1 

2.1 

2wO 

2L0 

1.05 

1.06 

1.0 

1.0 

1.85 

1.8 

1.66 

2.7 

3.8 

2.5 


2.2 

2.05 
2.0 
2.0 
2L0 

2.0 
2wl 
2.0 
1.0 
1.8 

1.76 

1.75 

1.7 

2.0 

3.0 

2.8 
2.8 
2.6 
1.0 
1.85 

1.75 

1.7 

1.65 

1.65 

1.75 

2.8 
2.6 
2.3 
2.05 
2.2 


2.2 
2.2 
2.1 
2.1 
2.7 

2.0 
2.6 
2.6 
2.6 
2.5 

2.5 
2.0 
2.3 
2.2 
2.26 

2.25 

2.2 

2.25 

2.3 

2.3 

2.6 
2.2 
2.0 
2.0 
1.0 

1.8 
1.7 
1.6 
1.66 
1.6 
1.6 


2.0 
2.0 
1.7 
1.7 
1.75 

1.65 

1.56 

1.5 

1.65 

2wl5 

1.85 
1.65 
1.6 
1.55 
1.85 

1.7 
1.5 
1.7 
1.6 
1.5 

1.5 
1.7 
1.0 
1.6 
1.6 

1.4 

1.4 

1.4 

1.35 

1.35 

1.35 


1.3 

1.25 

1.15 

1.15 

1.2 

1.25 

1.35 

1.35 

1.3 

1.3 

1.2 
1.2 
1.2 
1.15 
1.2 

1.7 

1.46 

1.4 

1.4 

1.36 

1.25 

1.2 

2.6 

2.7 

1.0 

1.6 

1.6 

1.66 

1.6 

1.6 


1.4 

1.4 

1.65 

1.65 

1.7 

1.4 

1.26 

1.3 

1.2 

1.26 

1.25 
1.2 
1.2 
1.25 
1.7 

1.6 
1.8 
1.3 
1.5 
3.2 

1.0 

1.65 

1.45 

1.5 

1.45 

1.4 

1.86 

1.8 

1.8 

1.8 

1.3 


1.3 

1.3 

1.4 

1.35 

1.3 

1.36 

1.46 

2L2 

1.7 

1.45 

1.45 

L46 

1.4 

L4 

1.4 

1.86 

1.35 
1.35 
1.35 
1.3 

1.8 

1.3 

1.3 

1.26 

1.8 

1.3 

1.8 

L25 

1.25 

1.36 


Iknly  dMutrge,  in  Beeond-feetj  o/Eivaeeee  River  at  ReHanoe,  Term,  ^  for  191t, 


Day. 


Jan. 


Fab. 


Mar. 


May. 


July. 


Aug. 


Sept 


Got 


Not. 


Dec 


1. 

2. 

3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

U. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
10. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29 
30. 
31. 


6^500 
4,010 
3,380 
2,950 
2,710 

2,050 
2,050 
1,050 
8,200 
2,830 

2,600 
2,100 
2,050 
2,050 
2,160 

2,260 
1,400 
1,660 
1,860 
3^060 

2,160 
1,580 
1,580 
1,400 
1,490 

1,410 
1,410 
1,330 
8,730 
12,000 
5,560 


3,730 
8,060 
2,600 
2,480 
^370 

1,980 
1,850 
1,850 
1,700 
1,660 

1,860 
1,660 
1,660 
1,860 
4,300 

6,240 
4,910 
3,460 
4,010 
3,730 

3,200 
0,560 
5,560 
4,300 
4,300 

7,300 
12,400 
8,780 
5,230 


4,300 
8,780 
3,730 
3,730 
8,200 

3,780 
8,730 
3  460 
4,300 
4,010 

8,330 
8,330 
8,460 
3,460 
7,660 

13,  TOO 
7,300 
5,900 
4,010 
3,730 

8,780 
3,460 
3,200 
6,600 
8,400 

5,230 
4,600 
4,010 
31,600 
16,300 
8,780 


^940 
^800 
6,210 
4,910 
4,600 

4,300 
4,300 
4,600 
4,010 
3,730 

3,460 
8,330 
3,200 
8,060 
8,060 

8,200 
3,730 
4,910 
3,730 
3,200 

3,300 

4,300 
9,560 
7,660 
4,300 

3,730 
6,240 
9,160 
6,240 
7,660 


6,240 
4,910 
4,300 
4,300 
4,010 

8,730 
4,910 
4,910 
3,730 
3,460 

8,200 
3,200 
8,080 
3,080 
2,710 

2,950 
2,830 
2,480 
2,480 
2,260 

2,260 

2,160 
2,160 
2,050 
2,050 

1,060 
1,860 
1,680 
4,010 
7,660 
3,460 


2,  no 

2,370 
2,260 
2,260 
2,260 

2,260 
2,480 
2,260 
2,060 
1,860 

1,760 
1,760 
1,660 
4,600 
4,910 

4,300 
4,300 
3,460 
2,050 
1,950 

1,780 
1,660 
1,580 
1,580 
1,760 

4,300 
8,780 
2,710 
2,370 
2,710 


2,710 
2,710 
2,480 
2,480 
4,010 

4,600 
8,730 
3,730 
3,730 
3,460 

8,460 
4,600 
2,950 
2,710 
2,830 

2,830 
2,710 
2,830 
2,950 
2,960 

8,730 
2,710 
2,260 
2,200 
2,050 

1,850 
1,660 
1,400 
1,580 
1,490 
1,490 


2,260 
8,260 
1,660 
1,660 
1,760 

1,580 
1,410 
1330 
1,680 
2,600 

1,950 
1,680 
1,490 
1,410 
1,960 

1,660 
1,380 
1,660 
1,490 
1,380 

1,330 
1,660 
2,060 
1,490 
1,330 

1,180 
1,180 
1,180 
1,110 
1,110 
1,U0 


1,040 
975 
850 
850 
910 

978 

1,110 
1,110 
1,040 
1,040 

910 
910 
910 
860 
910 

1,660 
1,260 
1,180 
1,180 
1,110 

975 

910 

8,460 

4,010 

2,050 

1,490 
1,490 
1,580 
1,330 
1,830 


1,180 
1,180 
1,680 
1,580 
1,660 

1,180 
975 

1,040 
910 
975 

975 
910 
910 
975 
1,660 

1,830 
1,040 
1,040 
1,830 
5,660 

2,060 

1,580 
1,260 
1,330 
1,260 

1,180 
1,110 
1,040 
1,040 
1,040 
1,040 


1,040 
1,040 
1,180 
1,110 
1,040 

1,110 
1,260 
2,710 
1,660 
1,260 

1,260 
1,260 
1,180 
1,180 
1,180 

1,110 
1,110 
1,110 
1,110 
1,040 

1,040 
1,040 
1,040 
976 
1,040 

1,040 

1,040 

975 

975 

976 


975 

975 

1,110 

1,330 

1,410 

4,010 
3,200 
2,260 
1,860 
1,660 

1,490 
1,410 
1,330 
1,180 
1,180 

1,180 
1,180 
1,410 
1,680 
1,490 

1,380 
1,180 
1,180 
1,490 
1,760 

1,490 
1,490 
1,660 
1,490 
1,850 
2,710 


Note.— Dafly  dlacbarge  computed  from  a  rating  cnrye  well  defined  between  490  and  3,460  aecoad-feet 
teage  heigfata  0.8  and  2.6  feet),  and  fairly  weU  delned  between  3,730  and  6,690  eeoood-feet  (gage  heights 
£6  and  3.6  feet). 
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8UBFACB  WAXES  BUTPLTy  ItU,  PAST  m. 

;  oSWmmm  t&m  ml  JMiBKc,  T€MM.,for  1912. 


March. 

AnsiMt 

SflptflmlMr. 
Octob<r.... 


i 

4.010 

2,710 
4.010 


a,o 


TV 


i.ai 

xrm 

ItM 

4,0W 

s^w 

•*uo 

S.M 

i^W 

ifio 

!,«» 

lt«0 

1.810 

It  110 

1,570 

1.S10 

010 

l.fiO 

on 

1.17D 

on 

1,610 

m 

2,000 

1.44 
5,10 
4.18 
2.84 
2.10 
2.38 
LS 
Lll 
L14 


2.S7 


X71  ,  B. 
s.n  *  B. 
Sl08     C. 


4.08 

8.37 
2.44 
X74 
1.58 

LSI 
LU 
1.57 


22.27 


OCOES   RIYEB   AT  OOFPEB  HILL,  TBNN. 

Location^ — ^At  new  hi^wmy  bridge  xecently  built  on  site  of  groyenmnn  footbridge, 
from  idiich  diachaige  meaouxementa  were  fonneriy  mode,  in  town  of  Copper 
Hill,  Tenn.,  one-half  mile  above  the  month  of  Fig^riogtown  Cnek. 

Beoords  available.— Uarch  21, 1903,  to  December  31, 1M2L 

Drainage  area.— 374  oqiuue  milee. 

Oage. — Chain  gage  attadied  to  upstream  side  of  the  bridge,  inotalled  Angnot  2, 191L 
Thio  gage  is  near  the  location  of  the  original  doping  gage,  a  portion  of  which  wm 
cut  away  for  the  bridge  pier.  A  temporary  TOrdcal  otaff  gage  was  set  Septem- 
ber 16, 1910,  to  read  the  same  as  the  original  doping  gage,  and  the  standard  chaii 
gage  was  set  August  2, 1911,  to  read  the  same  as  the  temporary  gage.  The  cfaaim 
gage  diould  therefore  read  the  same  as  the  original  doping  g»ge,  i.  e.,  both  refer 
to  the  same  datum.  On  August  2,  1911,  a  discrepancy  of  0.10  foot  between  the 
bench  mark  and  the  two  gages  was  found  by  wye  levels,  the  gages  being  too  hig)i 
by  that  amount.  It  has  been  assumed  that  the  error  was  made  in  the  original 
levels  and  the  recorded  elevation  of  the  bench  mark  cha]]^ed  to  agree  with  the 
gages.  The  discharge  measurements  have  been  referred  to  the  gages,  and  so  the 
records  of  discharge  need  no  revision. 

GhanneL — ^Is  not  permanent,  but  the  relataim  of  gage  height  to  discharge  has  remained 
fairly  constant 

Dioeharge  meaourementa.-- Made  from  the  downstream  side  of  the  bridge. 

Winter  flow.— Ice  does  not  affect  the  relation  of  gage  height  to  discharge. 

Aooviraoy.— A  new  discharge  rating  curve  was  used  for  1912  which  differs  from  the 
previous  curves  principally  above  1,200  second-feet,  the  new  curve  giving  the 
laiger  discharge  for  a  given  gage  heigiht  above  that  point.  The  change  in  rating 
io  based  chiefly  on  four  discharge  measurements  made  in  1913  (before  this  report 
was  prepared)  and  the  new  curve  is  well  defined  between  350  and  3,100  second- 
feet  (gage  heights,  0.7  and  4.4  feet)  and  fairly  well  defined  between  3,200  and 
8,700  second-feet  (gage  heights,  4.5  and  8.0  feet).  The  highest  discharge  measure- 
ment prior  to  1913  was  at  gage  height  3.4  feet,  whereas  two  of  the  1913  measure- 
mentB  are  at  a  stage  of  about  7.5  feet.  Errors  in  estimates  of  discharge  publidied 
for  previous  years,  due  to  what  now  appears  to  have  been  erroneous  extensions 
of  the  discharge  rating  curves  used,  are  less  than  10  per  cent  below  diochaige 
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3,000  Becond-feet,  but  above  that  point  the  dischaige  computations  should  be 
revised  by  those  using  them  on  the  basis  of  a  lating  table  derived  (as  explained 
on  p.  12)  from  the  1912  data  published  below.  The  data  for  1911  published  in 
Water-Supply  Paper  303  are  within  the  accuracy  ratings  assigned,  but  the  new 
1912  rating  curve  shoul<f  probably  have  been  used  beginning  about  October  17, 
1911. 

Tlie  following  dischaige  measurement  was  made  by  W.  £.  Hall: 
September  11, 1912:  Gage  height,  0.93  foot;  dischaige,  466  second-feet. 

DaHy  gage  height,  in  feet,  ofOeoee  River  at  Copper  Hill,  Tenn.^for  1912. 
[H.  J.  Lance,  observer.] 


I>ay. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.6 
2.1 
1.8 
1.6 
1.5 

1.4 
1.4 
1.5 
2.2 
1.6 

1.5 

1.45 

1.4 

1.35 

1.2 

1.8 

1.8 

1.3 

1.46 

1.3 

1.3 

1.2 

1.16 

1.1 

1.1 

1.1 
1.1 
1.1 
3.6 
3.4 
2.3 

2.0 
1.8 
1.6 
1.5 
1.6 

1.5 

1.5 

1.4 

1.35 

1.3 

1.5 

1.5 

1.35 

1.4 

4.2 

3.2 
2.4 
2.3 
2.2 
2.0 

8.0 
2.9 
2.2 
2.3 

2.7 

4.4 

3.9 
8.1 
2.6 

2.4 
2.4 
2.4 
2.4 
2.4 

2.6 
2.4 
2.3 
2.8 
2.2 

2.1 
2.2 
2.2 
2.2 
5.8 

8.8 
8.2 
2.8 
2.6 
2.5 

2.4 
2.3 
2.4 
4.6 
3.2 

2.8 
2.6 
2.9 

7.7 
4.4 
3.6 

3.5 
3.4 
3.1 
3.0 
2.8 

2.7 
2.8 
2.6 
2.5 
2.5 

2.4 
2.4 
2.3 
2.3 
2.9 

3.0 
2.8 
2.5 
2.2 
2.2 

2.2 
3.7 
3.2 
2.7 
2.4 

2.3 
3.6 
3.0 
3.3 
3.1 

2.8 
2.6 
2.4 
2.5 
2.4 

2.4 
2.5 
2.5 
2.4 
2.2 

2.2 
2.2 
2.1 
2.0 
2.0 

2.0 
1.9 
1.9 
1.8 
1.8 

1.8 
1.8 
1.7 
1.7 
1.7 

2.2 
2.8 
3.0 

6.2 
2.8 
2.3 

2.0 
1.9 
1.8 
2.0 
1.9 

1.8 
2.0 
1.6 
1.7 
1.6 

1.7 
1.6 
1.6 
2.4 
2.8 

2.8 
2.2 
1.6 
1.4 
1.7 

1.6 
1.6 
1.5 
1.8 
2.6 

2.8 
2.5 
2.0 
1.6 
1.8 

1.8 
1.7 
1.8 
1.6 
2.2 

2.4 

1.6 
1.8 
1.45 
1.6 

1.1 
1.6 
1.6 
1.1 
1.8 

1.8 
1.8 
2.0 
1.6 
2.0 

1.9 
1.8 
1.7 
1.7 
1.7 

1.6 
1.5 
1.4 
1.4 
1.4 
1.3 

1.8 
1.4 
1.3 
1.2 
1.3 

1.2 

1.2 

1.3 

1.35 

1.8 

1.45 

1.3 

1.25 

1.2 

1.3 

1.2 

1.2 

1.2 

1.26 

1.2 

1.1 

2.0 

1.4 

1.25 

1.2 

1.1 
1.05 
1.05 
1.05 
1.0 
.95 

a96 

.9 
.9 
.9 
.95 

1.0 
1.0 
1.0 
1.0 
.9 

.9 
.9 
.8 
.85 
1.3 

1.26 
1.1 
1.4 
1.3 
.9 

.9 
2.1 
5.2 
2.0 
1.6 

1.4 
1.4 
1.3 
1.8 
1.26 

1.1 
1.0 
.95 
1.4 
1.2 

1.1 

1.1 

1.0 

.9 

.9 

.95 
.95 
.9 

1.4 

1.26 

1.1 
1.0 
.95 
2.6 
1.9 

1.5 
1.4 
1.2 
1.1 
1.0 

1.0 

1.0 
.95 
.95 
.95 
.95 

1.2 
1.05 
1.0 
.95 
.95 

1.0 
1.8 
1.6 
1.3 
1.2 

1.1 

1.1 

1.25 

1.3 

1.2 

1.1 
1.0 

.9 

.9 

.9 

.9 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.85 

0.85 

2           

.9 

3 

.85 

4               

.85 

5 

1.3 

6 

2.4 

7;::::::::::..:. 

1.6 

8 

1.4 

9     

1.3 

10 

1.25 

11 

1.2 

12           

1.2 

13 

1.1 

14 

1.1 

16 

1.1 

16 

1.05 

17 

1.05 

18 

1.1 

19 

1.2 

20 

1.1 

21 

1.05 

22 

1.05 

23 

1.8 

24 

1.0 

25 

1.3 

26 

1.2 

27 

1.3 

28 

1.2 

29 

1.2 

30 

1.5 

31 

1.7 

29809**— W8P  323—14 8 
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114  SURFACE  WATEB  SUPPLY,  1912,  PAST  m. 

Daily  discharge^  in  aeoond-feet,  ofOooee  River  at  Copper  HUl,  Tenn.^/cr  1912, 


Day. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

Dec. 

1,5C0 

1,110 

1,400 

2,300 

1,720 

1,110 

976  • 

976 

465 

646 

600 

415 

1,180 

975 

1,400 

2,220 

1.560 

1.040 

910 

720 

440 

490 

518 

440 

975 

845 

1,400 

1,960 

1.400 

975 

975 

660 

440 

465 

480 

415 

845 

780 

1,400 

1.880 

1.480 

1,110 

845 

600 

440 

720 

465 

415 

780 

780 

1,400 

1,720 

1,400 

1,040 

1,260 

660 

466 

600 

465 

GU) 

720 

780 

1,560 

1,640 

1.400 

075 

1,400 

eoo 

490 

645 

480 

1,400 

720 

780 

1.400 

1,720 

1,480 

1.110 

845 

600 

480 

645 

975 

84.S 

780 

720 

1,330 

1,560 

1,480 

845 

975 

660 

480 

400 

845 

7M 

1,260 

600 

1,330 

1.480 

1400 

910 

750 

eoo 

480 

440 

eeo 

eeo 

845 

660 

1,260 

1,480 

1,260 

845 

845 

076 

440 

440 

600 

630 

780 

■  780 

1,180 

1,400 

1,200 

910 

645 

760 

440 

465 

646 

600 

750 

780 

1,260 

1,400 

1.260 

845 

845 

660 

440 

465 

645 

600 

720 

600 

1,260 

1,330 

1,180 

845 

845 

630 

190 

440 

6» 

545 

600 

720 

1,260 

1,330 

1,110 

1.400 

646 

eoo 

415 

720 

eeo 

545 

600 

2,010 

4,780 

1,800 

1,110 

1,720 

076 

eeo 

eeo 

eao 

eoo 

545 

660 

2,050 

2,560 

1,880 

1,110 

1,830 

976 

600 

690 

645 

646 

518 

660 

1,400 

2,050 

1.720 

1,010 

1,200 

976 

600 

646 

400 

480 

518 

660 

1,330 

1,720 

1,480 

1,040 

845 

1,110 

600 

720 

465 

440 

545 

750 

1,260 

1,560 

1,260 

975 

720 

845 

eso 

eeo 

1,560 

440 

600 

660 

1,110 

1,480 

1,260 

975 

910 

1,110 

eoo 

440 

1,040 

440 

545 

660 

1,880 

1,400 

1,960 

076 

845 

1,040 

545 

440 

780 

440 

518 

600 

1,800 

1,330 

2,480 

VJh 

845 

976 

1,110 

1.180 

720 

440 

518 

672 

1,260 

1,400 

2,050 

910 

780 

910 

720 

3,970 

eoo 

440 

660 

645 

1,330 

3.300 

1.640 

910 

975 

910 

630 

1,110 

645 

440 

845 

645 

1,640 

2,050 

1,400 

910 

1,660 

910 

eoo 

845 

480 

440 

see 

545 

3,100 

1,720 

1,330 

1,260 

1.720 

846 

645 

720 

480 

440 

600 

645 

2,640 

1,560 

2,390 

1,720 

1,480 

780 

618 

720 

490 

440 

600 

645 

1,960 

1,800 

1,880 

1,880 

1,110 

720 

618 

660 

465 

440 

(DO 

2,300 

1,560 

8,100 

2,140 

6.390 

845 

720 

618 

eeo 

465 

440 

eoo 

2,220 

3,100 

1,960 

1,729 

975 

720 

490 

eao 

466 

415 

780 

1,330 

2,390 

1,330 

660 

465 

465 

910 

1 

2 
3 
4 

6 

6 
7 
8. 
9 
10 

11. 
12 
13. 
14. 
16. 

16. 
17. 
18. 
19. 

ao. 

31. 
22 
23 
34. 
25. 

26. 
27. 
28. 
29. 

ao. 

31. 


Note. 


Accuracy  "  fai  station  description. 

Monthly  discharge  ofOcoee  River  at  Copper  Hill,  Tenn.,/or  191$. 
[Drainage  area,  374  square  miles.] 


Discharge  In  seoond-ieet. 

Run-off 

(depth  In 

Incheaon 

drainage 

area). 

Konth. 

Maximum. 

M1nim"mT 

Mean. 

Per 
square 
mile. 

Accu- 
racy.* 

Tannary , , 

2,390 
3,100 
8,100 
2,480 
5,390 
1,720 
1  400 
1,110 
3,9^0 
1560 
976 
1,400 

646 
660 
1,180 
1,260 
910 
720 
646 
466 
390 
440 
415 
415 

874 
1,320 
1,970 
1,710 
1,410 

'•S 

640 
698 
683 

627 
629 

2.34 
8.58 

6.27 
4.67 
8.77 
2.83 
2.39 
1.74 
1.87 
1.66 
1.41 
1.68 

2.70 
3.81 
6.08 
5.10 
4.35 
8.16 
2.76 
2.01 
2.09 
1.80 
1.87 
1.04 

A. 

Ffthniwry . .     . 

A. 

Kfl«*»». 

B. 

April 

A. 

fiay.::::::::    : 

A. 

June ,    ... 

A. 

July 

A. 

August. 

A. 

September 

B. 

October .- 

A. 

November 

B. 

I>eoember 

A. 

Tbeyear 

8,100 

390 

1,030 

2.76 

37.37 

a  See  "Acouiaoy"  in  station  description. 
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SUMMABT  OF  DISCHABGE  FEB  SQUABE  MILB. 
MISCBIXANEOXTS  MBASUBBMBNTS. 


115 


The  following  miscellaneous  measurements  were  made  in  the  Ohio 
River  basin  in  1912: 

Miicellaneoits  meaawremenU  in  Monongahela  River  batin  in  1912. 
[By  H.  P.  Drake,  an  engineer  of  the  West  Virginia  Development  Co.] 


Date.  1       Stnam. 

Tributary  to— 

Locality. 

Gace 
he^t. 

Dis- 
charge. 

Drainage 
area. 

Discharge 

per  square 

mile. 

Ang.M 

24 
Dec.  20 

CtMat  River... 

do 

do 

Konongabela 
River. 

do 

do 

At  highway  bridge  3 
mUes  below  the  oon< 
fluenoe  of  Shavers  and 
Dry  fortes  and  2  miles 
due  north  of  Parsons, 
W.Va. 

do 

do 

Feet. 
2.«3 

2.93 
2.60 

Sec.-ft. 
704 

708 
454 

a  716 

a  716 
a  716 

8ec.'ft. 
0.96 

.90 
.63 

a  Determined  by  West  Virginia  Development  Co. 

liiicellaneous  measuremenU  on  New  and  Green  rivers  in  191t. 

|By  C.  T.  Baney.l 


Date. 

Stream. 

Tributary  to— 

Locality. 

hei^t. 

Dis- 
charge. 

Drainage 
area. 

Dischai^ 

per  square 

mile. 

Bept23 
June  10 

New  River.... 
Green  River... 
do 

Ohio  River.... 

do 

do 

Newbem,Va. 

Feet. 

8ic.-ft. 
3,470 
1,910 
2,400 

2,390 
6080 
7,260 

See.'ft. 
1.45 

Rockport,  Ky 

.314 

8 

Ltvermom,  Ky.^ 

.331 

•  Water  surfeuse  27.66  feet  below  top  of  upstream  bar  of  lower  chord,  2  feet  to  right  of  third  vertical  lh>m 
left  end  of  bridge,  upstream  side. 

fr  Water  surface  43.9  feet  below  top  of  upstream  girder  of  third-iloor  beam  to  left  of  pier  under  left  end 
of  drawspaa. 

«  Water  suzfaoe  35.4  foet  below  top  of  third  floor  beam  flrom  right  abutment  at  upstream  end. 

SUMMARY  OF  DISCHARGE  PER  SQUARE  MHiE. 

The  following  summary  of  discharge  per  square  mile  is  given  to 
allow  ready  comparison  of  relative  rates  of  run-off  from  different 
areas  in  the  Ohio  River  drainage  system.  It  shows  in  a  general  way 
the  seasonal  distribution  of  run-off  and  the  effect  of  snow,  ground, 
surface,  and  artificial  storage.  But  the  most  important  fact  worth 
noting  is  the  almost  entire  lack  of  uniformity  or  agreement  between 
any  two  streams.  It  indicates  that  the  discharge  of  each  stream 
is  a  law  unto  itself,  and  that  all  projects  dependent  upon  stream 
flow,  if  they  are  to  be  developed  along  the  safest  and  most  econom- 
ical lines,  must  be  based  on  records  of  stream  flow  collected  with 
great  care  over  a  long  series  of  years  as  near  the  location  of  the 
project  under  consideration  as  possible. 
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116  SURFACE  WATER  SUPPLY,  1912,  PART  HI. 

Sumrruxry  of  discharge^  in  second-feet  per  squme  mile^  for  river  stations  in  the  Ohio  River 

drainage  basin  in  1912. 
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AUegh«&7  River  at  Kittanniiig,  Fa 1«-18, 116 

atRedHoii8e,N.Y 14-16,116 

AUegbeny  River  badn,  meaflOTeinents  In 14-22 

AlUngdale,  W.  Va.,  Oaoley  Rlverat 68 
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Aathority  for  work 5-6 

Avoomore,  Fa.,  Kisklminitas  River  at. .  10-20, 116 

B. 

Bailey,  C.T.,  work  of 14 

Barrackville,  W .  Va.,  Bnflalo  Creek  at 31 

Batcheider.C.  L.,workof 14 

Bellngton,  W .  Va.,  Tygart  River  at 23-24, 116 

Belva,  W.  Va.,  Oaaley  River  near 50-60 
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BlackUck  Creek  at  BlackUck,  Fa 20-22,116 
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Burgih,  Ky.,  IMx  River  near 74-76,116 

C. 

Carml,  HI.,  Little  Wabash  River  at d&-97 

Carr,  L.  8.,  work  of 14 

Casaelman  River  at  Confluence,  Fa 37-38 

Chattanooga,  Tenn.,  Tennessee  River  at.  94-06, 116 
Ctieat  River  near  Morgantown,  W.Va...  31-34,116 

near  Parsons,  W.  Va 115 

Cherry  River  at  Richwood,  W.  Va 61 

Cincinnati,  Ohio,  Mill  Creek  at 71-72 

Clarksburg,  W.  Va.,  Elk  Creek  near 29-30 
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Covert,  C.C.,  work  of. ^ 14 
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near 47 

South  Fork  of  New  River  near 42 
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Definitions  of  terms 0 
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Discharge  tables,  accuracy  of 12-13 

explanation  of 12 

Dix  River  near  Burgin,  Ky 74-76,116 

Dix  River  basin,  measurements  in 74-76 

Doe  River  at  Blevins,  Tenn 101 

at  Valley  Forge,  Tenn 102 

near  EUsabethton,  Tenn 102-108 
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E. 
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F. 

Fayette,  W.Va.,  New  River  at 46 
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Field  data,  accuracy  and  reliability  of 12-13 

French  Broad  River  at  AsheviUe,  N.  C . .  90-02, 116 
Fuqua,  W.  Va.,  Coal  River  at 68 

O. 

Oage-height  table,  explanation. 11-12 

<}aging  stations,  views  of 12 

Oassaway,  W.Va.,  Elk  River  at 64-66 

Oauley  River  at  AlUngdale,  W.Va 68 

near  Belva,  W.  Va 59-60 

near  Summersvllle,  W«  Va 59 

Oolden  Gate,  lU.,  Little  Wabash  River  near.  86-86 

Grahams  Forge,  Va.,  Reed  Creek  at 48 

Grayson,  Va.,  New  River  near 42-43 

Greenbrier  River  at  Alderson,  W.  Va 56-57, 116 

near  Marihiton,  W.Va 54-65 
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H. 

Hall,  W.  E.,  work  of 14 
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Holston  River  near  Rogersville,  Tenn.  .96-100, 116 
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Horton,H.  H.,workof 14 

I. 

Illinois,  cooperation  with 13 

Investigations,  authority  for 5 

117 
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J.  Pag«. 

JaoksoD,  H.  J.y  work  of 14 

Jones,  B.  E.,  work  of 14 

Judson,  N.  C.y  Little  Tennessee  River  at. . .  103-104 

K. 

Kanawha  River  basin,  measurements  in 42-70 
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L. 
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M. 
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106,116 
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at  Cincinnati,  Ohio 71-72 
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Mohican  River  at  Pomerene,  Ohio 41 
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30,115 
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N. 
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Newbem,  Va.,  New  River  at 115 

New  River  at  Fayette,  W.Va 46 

at  Newbem,  Va 115 
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N.C 47 
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O. 
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PomereiiB,  Ohio,  Mohfcan  River  at 41 

Prkse  current  meter,  view  of 11 

Publications,  lists  of «-« 

ofobtaining ^ 


Radford,  Va.,  New  River  at 4»^,1M 

Ratfaig  table,  explanation  of 12 

Red  House,  N.  Y.,  Allegheny  River  at. .  14-16, lU 

Reed  Creek  at  Grahams  Forge,  Va 48 
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Rockport,  Ky.,  Green  River  at 115 
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Run-ofl,  deiSnition  of 9 

RusseUville,  W.  Va.,  Meadow  River  near....  63-63 

8. 

St.  Marie,  HL,  Embarrass  River  at 80^1. 116 

Scope  of  work 6 

Seoond-fbot,  definition  of 9 
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at 82-83,116 
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Skillet  Fork  near  Mill  Shoals,  Bl 89-60 

near  Wayne  City,  HI 87-89,116 

Staffordsville,  Va.,  Walker  Creek  at 51 

Stations,  records  of 14-114 

Stream  measurement,  publications  on 6-8 

Summer8vine,W.  Va.,  Gauley  R  iver  near 59 

T. 

Tables,  explanation  of 11-12 

TemMSS^e  River  at  Chattanooga,  Tenn..  94-96,116 

at  Knoxville,  Tenn W-94 

Tennessee  River  basin,  measurements  in. . .  90-114 

Terms,  definitions  of 9 

Tornado,  W.  Va.,  Coal  River,  at 69 

True,  W.  Va.,  Bluestone  River  near 54 

Tuckasegee  River  at  Bryson,  N.C 105-106, 116 

Tygart  River  at  Belington,  W.  Va 23-24, 116 

at  Fetterman,  W.Va 25-26,116 


Valley  Forge,  Tenn.,  Doe  River  at 103 

W. 

Wabash  River  at  Mount  Carmel,  HI 76-77 

Wabash  River  basin,  measurements  in 76-90 

Walker  Creek  at  StaflordsviUe,Va 51 

WallaoQ,  G.  A.,  work  of 14 

Walters,  M.  I.,  work  of 14 

Wayne  City,  HI.,  SkiUet  Fork  near 87-89, 116 

Weber,  Frank,  work  of 14 

Webster  Springs,  W.  Va.,  Elk  River  at 63-64 

W^est  Fork  River  at  Enterprise,  W.  Va. .  27-28, 116 
White  River,  East  Branch, at  Shoals,  Ind.  82^,116 

Wolf  Creek,  near  Narrows,  Va 52 

Wood,  B.  D.,  work  of H 

Work,  division  of 14 

Y. 
Youghiogheny  River  at  Confluenoe,  Pa 36-37 


Zanesville,  Ohio,  Muskingum  River  at 39-40 
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SURFACE  WATER  SUPPLY  OF  ST.  LAWRENCE  RIVER 

BASIN,  1912. 


By  C.  C.  CovEBT,  A.  H.  Horton,  and  W.  G.  Hott. 


AUTHORIZATION  AND  SCOPE  OF  WORK. 

This  volume  is  one  of  a  series  of  12  reports  presenting  results  of 
measurements  of  flow  made  on  streams  in  the  United  States  during 
the  calendar  year  1912. 

The  data  presented  in  these  reports  were  collected  by  the  United 
States  Geolc^cal  Survey  imder  authority  implied  in  the  organic  law 
(20  Stat.  L.,  p.  394)  which  contains  the  following  paragraph: 

PrcviM,  That  this  officer  [the  Director]  ahall  have  the  direction  of  the  geological 
survey  and  the  classification  of  public  lands  and  examination  of  the  geological  struc- 
ture, mineral  resources,  ana  products  of  the  national  domain. 

The  work  was  begun  in  1888  in  connection  with  special  studies  of 
water  supply  for  irrigation.  Since  the  fiscal  year  ending  June  30, 
1895,  successive  sundry  civil  bills  passed  by  Congress  have  carried  the 
following  item  and  appropriations: 

For  gaging  the  streams  and  determining  the  water  supply  of  the  United  States,  and 
for  the  investigation  of  underground  currents  and  artesian  wells,  and  for  the  prepara- 
tion of  reports  upon  the  best  methods  of  utilizing  the  water  resources: 
Annual  appropriations  for  the  fiscal  year  ending  June  30 — 

1896 112,600 

1896 20,000 

1897  to  1900,  inclusive 50, 000 

1901  to  1902,  inclusive 100,000 

1903  to  1906,  inclusive 200, 000 

1907 160,000 

1908  to  1910,  inclusive 100,000 

1911  to  1913,  inclusive 150, 000 

• 

In  the  execution  of  the  work  many  private  and  State  organizations 
have  cooperated,  either  by  fumishii^  data  or  by  assisting  financially 
in  collecting  the  data.  Acknowledgments  for  cooperation  of  the  first 
kind  are  made  in  connection  with  the  description  of  each  station 
affected  and  of  the  second  kind  on  page  14. 

Measurements  of  stream  flow  have  been  made  at  about  2,000  points 
in  the  United  States  and  also  at  many  points  in  small  areas  in  Seward 
Peninsula  and  the  Yukon-Tanana  region,  Alaska,  and  in  the  Hawaiian 
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Islands.  During  1912  gaging  stations  were  maintained  by  the  Sturej 
and  the  cooperating  organizations  at  about  1,500  points,  and  many 
discharge  measurements  were  made  at  other  points.  In  connection 
with  this  work  data  were  also  collected  in  regard  to  precipitation, 
evaporation,  storage  reservoirs,  river  profiles,  and  water  power  in 
many  sections  of  the  country  and  will  be  made  available  in  the  regular 
water  supply  papers  from  time  to  time. 

PUBMCATIONS. 

A  report  for  each  calendar  year  has  been  prepared  embodying  the 
stream-flow  data  collected  during  that  year.  An  index  to  the  reports 
contaimng  stream-flow  measurements  prior  to  1904  has  been  published 
as  Water-Supply  Paper  119.  Circulars  are  also  available  giving  com- 
plete lists  of  the  gaging  stations  maintained  by  the  Survey  to  date, 
and  a  list  of  the  reports  relating  to  the  water  supply  of  the  country. 

Prior  to  1902  gage  heights  and  discharge  measurements  were  pub- 
lished in  water-supply  papers  of  bulletins  and  estimates  of  monthly 
discharge  in  annual  reports;  since  1902  both  classes  of  data  have  been 
published  in  water-supply  papers,  and  they  are  now  being  published 
in  1 2  parts,  as  shown  in  the  following  table :        ^ 


Papers  on  mrface  water  supply  of  the  United  States,  1912. 

Part' 

No. 

Title. 

I 

321 

North  Atlantic  ooast  basins. 

n 

322 

South  Atlantic  ooast  and  eastern  Gulf  of  Mexico  basins. 

m 

323 

Ohio  River  basin. 

IV 

324 

St.  Lawrence  River  basin. 

V 
VI 

325 
326 

Upper  Mississippi  River  and  Hudson  Bay  basins. 
M&uri  River  &sln. 

vn 

327 

Lower  Mississippi  River  basin 
Western  Oulf oiMexloo  basins. 

VIII 

328 

IX 

829 

Colorado  River  basin. 

X 

330 

Great  Basin. 

XI 

331 

Pacific  coast  basins  In  California. 

XII 

332 

North  Pacific  coast  basins. 

a  For  the  purpose  of  uniformity  in  the  presentation  of  reports,  a  general  plan  has  been  afreed  npoD  by 
the  United  States  Reclamation  Service,  the  United  States  Forest  Service,  the  United  States  Weather 
Bureau,  and  the  United  States  Geological  Survey,  aooordhig  to  which  the  area  of  the  United  States  has 
been  divided  into  12  parts,  whose  boundaries  ooinoidewith  natural  drainage  lines  indicated  by  the  parts 
of  the  report. 
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PUBUCATIONS.  7 

A-  list  of  reports  containing  stream-flow  data  is  presented  in  the 
following  table: 

Stream-flow  data  in  riporU  of  the  United  States  Geological  Survey. 
[A— Annual  Report;  B— Bulletin;  WS— Water-Supply  Paper.] 


Report. 


Chaiaoterofdata. 


Year. 


10th,  A,  pt.  2.. 
lltliA,pt.2.. 

12th  A, pt  2.. 

13th  A,  pt  3.. 

UthA,pt2.. 


B131 

16th  A,  pt  2. 
B14D..:..... 


W811 

18th  A,  pt  4. 

WS16 


WS16. 


19th  A,  pt  4. 

WS27 

WS28 


20th  A,  pt  4.. 
WS  36  to  30... 
21st  A,  pt  4. . . 
WS  47  to 62... 
22dA,pt4... 

WSC6,66 

W8  76 

WS82to85... 
WS  97  to  100. . 
WS  124  to  136. 
WS  166  to  178. 
WS  201  to  214. 
WS  241  to  252. 
WS  261  to  272. 
WS  281  to  202. 
WS  301  to  812. 
WS  321  to  332. 


Descriptive  Information  only. , 
Monthly  disoharge 


.do.. 


Mean  discharge  in  seoQDd-fBet 

Monthly  discharge  (long-time  records,  1871  to  1803) 

Descriptions,  measorements,  gage  heights,  and  ratfaigs 
Descriptive  mformatkm  only. 


Desor^tions.  measurements,  gage  heists,  ratings,  and  monthly 
discharge  (also  many  data  covering  earlier 


Oageheirhts  (also  ga^  heights  lor  eiurltor  years)...! 

Descriptions,  measurements,  ratings,  and  monthly  discharge 

(also  similar  data  for  some  earlier  years). 
Descriptions,  measurements,  and  gage  heights,  eastern  United 

States,  eastern  Mi88]Bs4>pl  River,  and  Missouri  River  above 

Junction  with  Kansas. 
DeecriptioDS,  measurements,  and  gage  heishts,  western  ll\aai^ 

sippi  River  below  Junction  of  Missouri  ana  Platte,  and  western 

United  States. 
Descriptions,  measurements,  ratings,  and  monthly  discharge 

(also  some  long-time  records). 
Measurements.  ratinjaL  and  gage  heights,  eastern  United  States, 

eastern  MississipprKiver,  and  Missouri  River. 
Measurements,  ratmgs,  and  gage  heights,  Arkansas  River  and 

western  United  States. 

Monthly  discharge  (also  for  many  earlier  years) 

Descriptions,  measurements,  gage  heights,  and  ratings 

Monthly  discharge , 

Descriptions,  measurements,  gage  heights,  and  ratings , 

Monthly  discharge 

Descriptions,  measurements,  gage  heights,  and  ratings 

Monthly  discharge 

Complete  data 


.do., 
.do.. 


Complete  data,  except  descriptions.. 
Complete  data 

!!;i;do;;;!!!!!!!!;!!!!!!!!!!l!!'!I!!! 

do 

do 


1884  to  Sept, 

1800. 
1884  to' Jane  80. 

1801. 
1884toD6C81, 

1802. 
1888toD6C31, 

1803. 
1803  and  1804. 

1806. 

1806. 

1896  and  1806. 

1807. 


1807. 


1807. 

1806. 

1808. 

1808. 

1800. 

1800. 

1000. 

1000. 

1901. 

1901. 

1002. 

1903. 

1904. 

1905. 

1906. 

1007-8. 

1900. 

1910. 

1911. 

1912. 


Note.— No  data  regardfeag  stream  flow  are  given  in  the  15th  and  17th  annual  reports. 

The  table  which  follows  gives,  by  years  and  drainage  basins,  the 
numbers  of  the  papers  on  surface-water  supply  published  from  1899 
to  1912.  The  data  for  any  particular  station  will  be  found  in  the 
reports  covering  the  years  during  which  the  station  was  maintained. 
For  example,  data  for  any  station  in  the  area  covered  by  Part  I 
are  published  in  Water-Supply  Papers  97,  124,  165,  201,  241,  261, 
281,  301,  and  321,  which  contain  records  for  the  New  England 
streams  from  1903  to  1912.  The  year  covered  by  the  report  is  indi- 
cated at  the  head  of  the  column  in  which  the  paper  is  listed. 
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DEFINITION  OF  TERMS.  9 

Water-supply  papers  and  other  publications  of  the  United  States 
Geological  Survey  containing  data  in  regard  to  the  water  resources 
of  the  United  States  may  be  obtained  or  consulted  as  indicated  below. 

1 .  Copies  may  be  obtained  free  of  charge  by  applying  to  the  Director 
of  the  Geological  Survey,  Washington,  D.  C.  The  edition  printed 
for  free  distribution  is,  however,  small  and  is  soon  exhausted. 

2.  Copies  may  be  purchased  at  nominal  cost  from  the  Superintend- 
ent of  Documents,  Government  Printing  Office,  Washington,  D.  C, 
who  will  on  application  furnish  lists  giving  prices. 

3.  Sets  of  the  reports  may  be  consulted  in  the  libraries  of  the 
principal  cities  in  the  United  States. 

4.  Complete  sets  are  available  for  consultation  in  the  local  offices 
of  the  water-resources  branch  of  the  Geological  Survey,  as  follows: 

Albany,  N.  Y.,  Room  18,  Federal  Building. 

Atlanta,  Ga.,  Post  Office  Building* 

Newport,  Ky.,  Federal  Building. 

St.  Paul,  Minn.,  Old  Capitol  Building. 

Helena,  Mont.,  Montana  National  Bank  Building. 

Denver,  Colo.,  302  Chamber  of  Commerce  Building. 

Salt  Lake  City,  Utah,  Federal  Building. 

Boifle,  Idaho,  615  Idaho  Building. 

Portland,  Oreg.,  416  Couch  Building. 

Tacoma,  Waah.,  Federal  Building. 

San  FranciBco,  Cal.,  505  Custom  House. 

Lob  Angeles,  Cal.,  Federal  Building. 

Sante  Fe,  N.  Mex.,  Capitol  Building. 

Honolulu,  Hawaii,  Kapiolani  Building. 

A  list  of  the  Geological  Survey's  publications  will  be  sent  on  appli- 
cation to  the  Director  of  the  United  States  Geological  Survey, 
Washington,  D.  C. 

DEFINITION  OF  TERMS. 

The  volume  of  water  flowing  in  a  stream — the  '* run-off "  or  "dis- 
charge"— is  expressed  in  various  terms,  each  of  which  has  become 
associated  with  a  certain  class  of  work.  These  terms  may  be  divided 
into  two  groups:  (1)  Those  which  represent  a  rate  of  flow,  as  second- 
feet,  gallons  per  minute,  miner's  inches,  and  discharge  in  second-feet 
per  square  niile;  and  (2)  those  which  represent  the  actual  quantity 
of  water,  as  nm-off  in  depth  in  inches  and  acre-feet.  The  units  used 
in  this  series  of  reports  are  second-feet,  second-feet  per  square  mile, 
run-off  in  inches  and  acre-feet.    They  may  be  defined  as  follows: 

' '  Second-foot "  is  an  abbreviation  for  cubic  foot  per  second  and  is  the 
unit  for  the  rate  of  discharge  of  water  flowing  in  a  stream  1  foot  wide, 
1  foot  deep,  at  a  rate  of  1  foot  per  second.  It  is  generally  used  as  a 
fundamental  unit  from  which  others  are  computed  by  the  use  of  the 
factors  given  in  the  following  table  of  equivalents. 
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'^Second-feet  per  square  mile"  is  the  average  number  of  cubic  feet 
of  water  flowing  per  second  from  each  square  mile  of  area  drained,  on 
the  assumption  that  the  run-off  is  distributed  imiformly  both  as 
regards  time  and  area. 

''Run-off,  depth  in  inches,"  is  the  depth  to  which  the  drainage  area 
would  be  covered  if  all  the  water  flowing  from  it  in  a  given  period 
were  conserved  and  uniformly  distributed  on  the  surface.  It  is  used 
for  comparing  run-off  with  rainfall,  which  is  usually  expressed  in 
depth  in  inches. 

An ' '  acre-foot "  is  equivalent  to  43,S60  cubic  feet  and  is  the  quantity 
required  to  cover  an  acre  to  the  depth  of  1  foot.  The  term  is  com- 
monly used  in  connection  with  storage  for  irrigation  work. 

CONVENIENT  EQUIVALENTS. 

The  following  is  a  list  of  convenient  equivalents  for  use  in  hydraulic 
computations: 

Table  for  converting  discharge  in  second-feet  ver  square  mile  into  run-off  in  depth  in  inches 

over  the  area. 


Discbarsein 
aeoond-ieet 
persg^m, 

Run-off  in  inches. 

Iday. 

28  days. 

29  days. 

30  days. 

31  days. 

1 

0.03719 
.07438 
.  U167 
.14876 
.18595 
.22314 
.2<I033 
.29752 
.33471 

1.041 
2.083 
3.124 
4.105 
5.207 
6.248 
7.280 
8.331 
9.372 

1.079 
2.157 
3.236 
4.314 
5.393 
6.471 
7.550 
8.628 
9.707 

1.116 
2.231 
3.347 
4.463 
5.578 
6.604 
7.810 
8.926 
10.041 

1.153 
2.306 
3.459 
4.612 
5.764 
6,917 
8.070 
9.223 
10.376 

2 

3 

4 

6 

6 

7 

8 

9 

Note  .—For  partial  month  multiply  the  values  for  one  day  by  the  number  of  days. 

Table  for  converting  discharge  in  second-feet  into  run-off  in  acre-feet. 


Discharge  in 

second- 

Itot. 

Run-off  in  acie-ftet. 

Iday. 

28  days. 

29  days. 

30  days. 

31  days. 

1 

1.983 
3.967 
5.950 
7.934 
9.917 
11.90 
13.88 
15.87 
17.85 

55.54 
111.1 
166.6 
222.1 
277.7 
333.2 
388.8 

57.62 
115.0 
172.6 
230.1 
287.6 
345.1 
402.6 
460.2 
517.7 

50.50 
119.0 
178.5 
238.0 
207.5 
357.0 
416.5 
476.0 
535.5 

61.49 
123.0 
184.5 
246.0 
807.4 
368.9 
430.4 
491.9 
563.4 

2 

8 

4 

5 

6 

7 

8 

9 

Note. — For  partial  month  multiply  values  for  one  day  by  the  number  of  days. 
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1  second-foot  equals  40  California  miner's  inches  (law  of  Mar.  23, 1901). 

1  second-foot  equals  38.4  Colorado  miner's  inches. 

1  second-foot  equals  40  Arizona  miner's  inches. 

1  second-foot  equals  7.48  United  States  gallons  per  second;  equals  448.8  gallons  per 
minute;  equals  646,317  gallons  for  one  day. 

1  second-foot  for  one  year  covers  1  square  mile  1.131  feet  or  13.572  inches  deep. 

1  second-foot  for  one  year  equals  31,&36,000  cubic  feet. 

1  second-foot  equals  about  1  acre-inch  per  hour. 

1  second-foot  for  one  day  equals  86,400  cubic  feet. 

1,000,000,000  (1  United  States  billion)  cubic  feet  equals  11,570  second-feet  for 
one  day. 

1,000,000,000  cubic  feet  equals  414  second-feet  for  one  28-day  month. 

1,000,000,000  cubic  feet  equals  399  second-feet  for  one  29-day  month. 

1,000,000,000  cubic  feet  equals  386  second-feet  for  one  SO-day  month. 

1,000,000,000  cubic  feet  equals  373  second-feet  for  one  31-day  month. 

100  California  miner's  inches  equals  18.7  United  States  gallons  per  second. 

100  California  miner's  inches  for  one  day  equals  4.96  acre-feet. 

100  Colorado  miner's  inches  equals  2.60  second-(eet. 

100  Colorado  miner's  inches  equals  19.5  United  States  gallons  per  second. 

100  Colorado  miner's  inches  for  one  day  equals  5.17  acre-feet. 

100  United  States  gallons  per  minute  equals  0.223  second-feet. 

100  United  States  gallons  per  minute  for  one  day  equals  0.442  acre-foot. 

1,000,000  United  States  gallons  per  day  equals  1.55  second-feet. 

1,000,000  United  States  gallons  equals  3.07  acre-feet. 

1,000,000  cubic  feet  equals  22.95  acre-feet. 

1  acre-foot  equals  325,850  gallons. 

1  inch  deep  on  1  square  mile  equals  2,323,200  cubic  feet. 

1  inch  deep  on  1  square  mile  equals  0.0737  second-foot  per  year. 

1  foot  equals  0.3048  meter. 

1  mile  equals  1.60935  kilometers. 

1  mile  equals  5,280  feet. 

1  acre  equals  0.4047  hectare. 

1  acre  equals  43,560  square  feet. 

1  acre  equals  209  feet  square,  nearly. 

1  square  mile  equals  2.59  square  kilometers. 

1  cubic  foot  equals  0.0283  cubic  meter. 

1  cubic  foot  of  water  weighs  62.5  pounds. 

1  cubic  meter  per  minute  equals  0.5886  second-foot. 

1  horsepower  equals  550  foot-pounds  per  second. 

1  horsepower  equals  76.0  kilogram-meters  per  second. 

1  horsepower  equals  746  watts. 

1  horsepower  equals  1  second-foot  falling  8.80  feet. 

1}  horsepower  equals  about  1  kilowatt. 

«       1     I*        *  -11      Sec.-ft.X  fall  in  feet  . 

To  calculate  water  power  quickly:  jv =net  horsepower  on  water 

wheel  realizing  80  per  cent  of  theoretical  power. 

EXPLANATION  OP  DATA. 

For  each  regular  current-meter  gaging  station  the  following  data 
are  given:  Description  of  the  station,  list  of  discharge  measurements, 
table  of  daily  gage  heights,  table  of  daily  discharges,  table  of  monthly 
and  yearly  discharges  and  run-oflf.  For  stations  located  at  weirs  or 
dams  the  gage-height  table  is  omitted. 
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In  addition  to  statements  regarding  the  location  and  installation 
of  current-meter  stations,  the  descriptions  give  information  in  regard 
to  any  conditions  which  may  affect  the  constancy  of  the  relation  of 
gage  height  to  discharge,  covering  such  points  as  ice,  logging,  shifting 
channels,  and  backwater;  also  information  regarding  diversions 
which  decrease  the  total  flow  at  the  measuring  section.  Statements 
are  also  made  regarding  the  accuracy  and  reliability  of  the  data. 

The  table  of  daily  gage  heights  records  the  daily  fluctuations  of  the 
surface  of  the  river  as  found  from  the  mean  of  the  gage  readings  taken 
each  day,  usually  in  the  morning  and  in  the  evening.  The  gage  height 
given  in  the  table  represents  the  elevation  of  the  surface  of  the  water 
above  the  zero  of  the  gage.  All  gage  heights  affected  by  the  presence 
of  ice  in  the  streams  or  by  backwater  from  obstructions  are  published 
as  recorded,  with  suitable  footnotes.  The  rating  table  is  not  appli- 
cable for  such  periods  unless  the  proper  corrections  to  the  gage 
heights  are  known  and  applied.  Attention  is  called  to  the  fact  that 
the  zero  of  the  gage  is  placed  at  an  arbitrary  datum  and  has  no  rela- 
tion to  zero  flow  or  the  bottom  of  the  river.  In  general  the  zero  is 
located  somewhat  below  the  lowest  known  flow,  so  that  negative  read- 
ings shall  not  occur. 

The  discharge  measurements  and  gage  heights  are  the  base  data 
from  which  rating  tables,  daily  discharge  tables,  and  monthly  dis- 
charge tables  are  computed. 

The  rating  table  gives,  either  directly  or  by  interpolation,  the  dis- 
charge in  second-feet  corresponding  to  every  stage  of  the  river 
recorded  during  the  period  for  which  it  is  applicable.  It  is  not  pub- 
lished in  this  report,  but  can  be  determined  from  the  tables  of  daily 
gage  heights  and  daily  discharge  by  plotting  gage  heights  in  feet  as 
ordinates  and  discharge  in  second-feet  as  abscissas. 

The  table  of  daily  discharges  gives  the  discharges  in  second-feet 
corresponding  to  the  observed  gage  heights  as  determined  from  the 
rating  tables. 

In  the  table  of  monthly  discharge  the  column  headed  "Maximum" 
gives  the  mean  flow,  as  determined  from  the  rating  table,  for  the 
day  when  the  mean  gage  height  was  highest.  As  the  gage  height  is 
the  mean  for  the  day,  it  does  not  indicate  correctly  the  stage  when  the 
water  surface  was  at  crest  height,  and  the  corresponding  discharge 
was  consequently  larger  than  given  in  the  maximum  column.  Like- 
wise, in  the  column  of  "Minimum"  the  quantity  given  is  the  mean 
flow  for  the  day  when  the  mean  gage  height  was  lowest.  The  col- 
umn headed  "Mean"  is  the  average  flow  in  cubic  feet  for  each  second 
during  the  month.  On  this  the  computations  for  the  remaining 
columns,  which  are  defined  on  pages  9-10,  are  based. 

The  base  data  presented  in  this  report,  unless  otherwise  stated  in 
description  of  station,  have  been  coUected  by  the  methods  commonly 
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used  at  current-meter  gaging  stations  and  described  in  standard  text- 
books. 

Plate  I  shows  typical  gaging  stations.  Plate  II  shows  the  current 
meters  used  in  the  work.  , 

ACCURACY    AND     REUABIUTT    OP    FIEIjD    DATA   AND 
COMPABATIVB  RESULTS. 

The  accuracy  of  stream-flow  data  depends  primarily  on  the  natural 
conditions  at  the  gaging  station  and  on  the  methods  and  care  with 
which  the  data  are  collected.  Errors  of  the  first  group  depend  on  the 
degree  of  permanency  of  channel  and  of  permanency  of  the  relation 
between  discharge  and  stage. 

Errors  of  the  second  class  are  due,  first,  to  errors  in  observation  of 
stage;  second,  to  errors  in  measiu-ements  of  flow;  and,  third,  to  errors 
due  to  misinterpretation  of  stage  and  flow  data. 

In  order  to  give  engineers  and  others  information  regarding  the 
probable  accuracy  of  the  computed  results,  footnotes  are  added  to  the 
daily  discharge  tables,  stating  the  probable  accuracy  of  the  rating 
tables  used,  and  an  accuracy  column  is  inserted  in  the  monthly  dis- 
charge table.  For  the  rating  tables  ''well  defined"  indicates,  in  gen- 
eral, that  the  rating  is  probably  acciu*ate  within  5  per  cent;  ''fairly 
well  defined,''  within  10  per  cent;  "poorly  defined"  or  "approxi- 
mate" within  15  to  25  per  cent.  These  notes  are  very  general  and 
are  based  on  the  plotting  of  the  individual  measurements  with  refer- 
ence to  the  mean  rating  ciu*ve. 

The  accuracy  column  in  the  monthly  discharge  table  does  not 
apply  to  the  maximum  or  minimum  nor  to  any  individual  day,  but  to 
the  monthly  mean.  It  is  based  on  the  accuracy  of  the  rating,  the 
probable  reliability  of  the  observer,  and  knowledge  of  local  conditions. 
In  this  column,  A  indicates  that  the  mean  montlily  flow  is  probably 
accurate  within  5  per  cent;  B,  within  10  per  cent;  C,  within  16  per 
cent;  D,  within  25  per  cent.  Special  conditions  are  covered  by  foot- 
notes. 

Even  though  the  monthly  means  for  any  station  may  represent 
with  a  high  degree  of  accuracy  the  quantity  of  water  flowing  past  the 
gage,  the  figures  showing  discharge  per  square  mile  and  depth  of  run- 
off in  inches  may  be  subject  to  gross  errors  which  result  from  includ- 
ing in  the  measured  drainage  area  large  noncontributing  districts  or 
omitting  estimates  of  water  diverted  for  irrigation  or  other  use,  and 
they  shoidd,  therefore,  be  considered  as  only  approximate,  particu- 
larly for  periods  of  irrigation  or  of  low  water.  For  these  errors  it  is 
as  a  rule  not  feasible  to  make  adequate  correction. 

In  general,  the  base  data  collected  each  year  by  the  Survey  engi- 
neers are  published,  not  only  to  comply  with  the  law,  but  also  to 
afford  any  engineer  the  means  of  examining  and  adjusting  to  his  own 
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needs  the  results  of  the  computations.  The  table  of  monthly  dis- 
charge is  so  arranged  as  to  give  only  a  general  idea  of  the  flow  at  the 
station  and  should  not  be  used  for  other  than  preliminary  estimates. 
The  determinations  of  dajly  discharge  allow  more  detailed  studies  of 
the  variation  in  flow  by  which  the  period  of  deficiency  may  be  deter- 
miaed. 

It  should  be  borne  in  mind  that  the  observations  in  each  succeeding 
year  may  be  expected  to  throw  new  light  on  data  already  collected 
and  published,  and  the  engineer  who  makes  use  of  the  figures  pre- 
sented in  these  papers  should  verify  all  ratings  and  make  such  adjust- 
ments for  earlier  years  as  may  seem  necessary, 

COOPERATION. 

The  work  iq  Minnesota  diu-iug  1912  has  been  done  with  State 
cooperation  imder  terms  of  an  act  of  the  legislatiu'e  of  1909  as  embodied 
in  joint  resolution  19,  which  reads  as  follows: 

Whereas  the  water  supplies,  water  powers,  navigation  of  our  rivers,  drainage  of  our 
lands,  and  the  sanitary  condition  of  our  streams  and  their  watersheds  generally  form 
one  great  asset  and  present  one  great  problem,  therefore:  Be  it  resolved  by  the  houu  of 
representatives,  the  senate  concurring^  That  the  State  Drainage  Commission  be,  and  is 
hereby,  directed  to  investigate  progress  in  other  States  toward  the  solution  of  said 
problem  in  such  States,  to  investigate  and  determine  the  nature  of  soil  problem  in 
this  State. 

The  work  has  been  carried  on  in  conjunction  with  the  State  Drain- 
age Commission,  George  A.  Ralph;  chief  engineer. 

Assistance  has  been  rendered  by  the  Oliver  Iron  Mining  Co.,  who 
paid  salary  of  observer  on  Menominee  River  near  Iron  Mountain, 
and  to  H.  G.  Roby,  resident  engineer  of  the  Peninsular  Power  Co., 
for  assistance  and  information. 

The  gaging  stations  on  the  Wolf  River  in  the  Menominee  Indian 
Reservation  were  maintained  in  cooperation  with  the  OflSlce  of  Indian 
Affairs,  under  an  allotment  made  available  January  1,  1912. 

Cooperation  with  the  State  Water  Supply  Commission  of  New 
York  was  made  possible  by  the  provisions  of  the  Fuller  biQ,  chapter 
569,  laws  of  1907,  and  carried  on  imder  agreements  between  the 
State  Water  Supply  Commission  and  the  United  States  Geological 
Survey.  New  York  State  cooperation,  imder  the  direction  of  the 
State  engineer  and  siurveyor,  has  been  carried  on  under  agreements 
authorized  by  an  act  of  the  State  legislature,  being  paragraph  11  oi 
chapter  420,  laws  of  1900. 

Special  acknowledgment  is  also  due  to  the  board  of  water  commis- 
sioners, Auburn,  N.  Y.,  J.  Walter  Ackerman,  chairman. 

The  work  in  Vermont  during  1912  has  been  done  in  cooperation 
with  the  State  of  Vermont,  Allen  M.  Fletcher,  governor. 


Digitized  by  VjOOQ IC 


STREAMS  TBIBUTABY*TO  LAKE  SUPBBIOB.  15 

DIVISION  OF  WORK. 

The  field  data  in  the  Lake  Superior  and  part  of  Lake  Michigan 
drainage  basins  were  collected  under  the  direction  of  W.  G.  Hoyt, 
district  engineer,  by  S.  B.  Soul6. 

The  field  data  in  the  Lake  Michigan,  Lake  Huron,  and  Lake  Erie 
drainage  basins  were  collected  under  the  direction  of  A.  H.  Horton, 
by  P.  S.  Monk. 

The  field  data  in  the  St.  Lawrence  drainage  basin  in  New  York  and 
Vermont  were  collected  under  the  direction  of  C.  C.  Covert,  by 
O.  W.  Hartwell,  G.  H.  Canfield,  C.  S.  De  Golyer,  Frank  Weber, 
J.  G.  Mathers,  and  K.  S.  Barnes. 

The  ratings,  special  estimates,  and  studies  of  the  completed  data 
for  stations  outside  of  New  York  and  Vermont  were  made  by  A.  H. 
Horton,  W.  G.  Hoyt,  H.  J.  Jackson,  and  J.  G.  Mathers. 

The  computations  were  made  under  the  direction  of  H.  J.  Jackson 
by  H.  D.  Padgett,  C.  L.  Batchelder,  and  M.  I.  Walters. 

The  ratings,  special  estimates,  and  studies  of  the  completed  data 
for  stations  in  New  York  and  Vermont  were  made  by  C.  C.  Covert, 
O.  W.  Hartwell,  and  J.  G.  Mathers.  The  computations  were  made 
under  the  direction  of  O.  W.  Hartwell,  by  J.  G.  Mathers,  G.  H.  Can- 
field,  C.  S.  De  Golyer,  Frank  Weber,  and  R.  S.  Barnes. 

The  report  was  edited  by  Mrs.  B.  D.  Wood. 

STREAMS  TRIBUTARY  TO  liAKE  SUPERIOR. 

POPLAB  BIVEB  AT  LTTTSBN,  HIKN. 

Xiocation.— About  800  feet  above  mouth  of  river  in  sec.  34,  T.  60,  R.  3  W. 
Records  available.— May  6  to  November  4,  1911;  August  22  to  December  31,  1912. 
I^rainage  area. — 144  square  miles. 
Oag^. — From  May  16  to  November  4,  1911,  the  readings  were  taken  from  a  staff  gage 

about  400  feet  above  the  mouth  of  the  river.    On  August  26,  1912,  a  staff  gage 

was  bolted  to  the  rock  wall  on  the  right  bank  about  800  feet  above  the  mouth  and 

in  a  pool  between  two  distinct  falls. 
Cliaiinel. — ^The  bed  at  the  old  site  is  heavy  gravel;  that  at  the  new  site  is  solid  rock 

and  the  control  point  is  the  rock  crest  of  the  falls  below. 
"Winter  flow. — Because  of  the  nature  of  the  control  below,  ice  will  probably  not  cause 

excessive  backwater. 
Artificial  control. — ^The  flow  of  the  river  is  controlled  to  some  extent  by  two  dams 

above  the  station,  the  nearest  being  that  of  the  National  PapeF  &  Pulp  Co.,  2^ 

miles  above  the  mouth  of  the  river. 
Accuracy. — Between  May  6  and  November  4, 1911,  the  relation  between  gage  height 

and  discharge  at  the  gage  section  was  at  times  affected  by  backwater  from  deposits 

of  gravel  washed  up  into  the  mouth  of  the  river  during  storms  on  Lake  Superior. 

The  present  gage  is  so  located  that,  except  for  temporary  drift  lodging  on  the 

rapids  below,  the  records  should  be  reliable. 
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The  following  discharge  meaBurement  was  made  by  S.  B.  Soul6: 
August  22»  1912:  Gage  height,  1.00  feet;  discharge,  25.4  second-feet.     Measure- 
ment made  at  wading  section  about  200  feet  below  gage.    Old  gage  read  13.07  feet 

Daily  gage  height^  infeety  of  Poplar  River  at  Lutten,  Minn.,  for  1912, 
[C.  A.  A.  Nelfloo,  obBwver.] 


Day. 

Aug. 

Sept. 

Oct. 

Not. 

Deo. 

Day. 

Aug. 

Sept. 

OeL 

Sow. 

D«, 

1 

1.08 
1.06 
1.06 
1.11 
1.79 

2.45 
2.20 
l.» 
1.72 
1.00 

1.68 
1.49 
1.42 
1.32 
1.26 

1.36 
1.31 
1.26 
1.22 
1.20 

1.20 
1.08 
1.08 
1.06 
1.06 

1.06 
1.20 
1.26 
1.24 
1.21 

1.00 
.08 
.08 
.08 
.98 

.98 

.08 

1.00 

1.02 

1.02 

1.02 
1.02 
1.00 
1.00 
.99 

■"6.9 

10 

1.21 
1.22 
1.31 
1.26 
1.26 

1.38 
1.41 
1.36 
1.34 
1.38 

1.66 
1.65 
1.58 
1.51 
1.42 

1.19 
1.16 

1.14 
1.11 
1.06 

LOS 
1.04 
1.02 
1.03 
1.03 

l.Ol 
1.00 
1.00 
1.00 
1.00 
1.00 

0.98 
.98 
.98 
.96 
.96 

.95 
.95 
.95 
.95 
.95 

.94 
.93 
.93 
.93 
.93 

2 

17 

a 

18 

4 

19 

5 

X 

A 

21 

Bin 

7 

22 

1.00 

1.00 

.98 

.08 

.08 
1.00 
1.01 
1.04 
1.06 
1.08 

8 

23 

0 

24 

10 

26 

11 

26 

12 

27 

13 

28 

7 

14 

20 

16 

30...           

31 

' 

BEAVB&  BAT  &ZVB&  AT  BBAVE&  BAY,  XDSnSf. 

Xioeation.— Bridge  at  Beaver  Bay  a  few  hundred  yards  above  the  mouth  of  the  river. 

Becords  available.— July  26, 1911,  to  December  31,  1912. 

Oage.— Staff,  read  from  July  26, 1911,  to  April  9, 1912,  when  it  was  washed  away. 
On  April  22,  a  chain  gage  was  fastened  to  the  steel  highway  bridge.    The  chain 
gage  is  in  the  same  section  and  is  referred  to  the  same  datum  as  the  staff  gage. 

Ohannel. — Practically  permanent;  bank  high  and  rocky;  bed  and  control  point  solid 
rock. 

Winter  flow. — ^Measurements  made  during  the  winter  season  of  1911  and  1912  riiov 
that  the  control  point  remains  open  and  that  the  open- water  rating  curve  is  appli- 
cable throughout  the  year  except  at  certain  times  noted  under  "  Accuiacy." 

Accuracy. — At  times  of  exceptionally  high  sea  on  Lake  Superior  a  bar  is  formed, 
causing  backwater  at  the  gage,  which  lasts  as  long  as  the  high  sea  is  ninnio^. 
When  the  lake  becomes  normal  the  water  washes  through  the  bar  and  the  regular 
rating  curve  applies.  This  condition  has  occurred  once  since  the  station  was 
established,  during  the  month  of  December,  1912.  Except  for  such  periods  the 
records  should  be  good. 

Ditcharge  measuremenU  of  Beaver  Bay  River  at  Beaver  Bay,  Minn.,  in  191 1. 


Date. 


7an.  12(1 

Mar.  27a 

27o 

28a 

28a 

Apr.  256 

Aug.  23a 


Hydrognphir. 


S.B.Boul^ 

....do 

do 

....do 

do 

HoTt  and  Soul^ . 
W.  O.  Hoyt 


helSt. 


Di». 


Feel, 

Seeded. 

Q.7S 

Ill 

.06 

8^0 

.66 

7.5 

.66 

7.0 

.65 

7* 

2.91 

2» 

.85 

15-5 

a  Hade  by  wading  at  various  sectJoDa  above  gage, 
ft  Made  from  boat  about  750  feet  below  gage. 
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•Ikdfy  gage  height,  infeety  of  Beaver  Bay  River  at  Beaver  Bay^  Minn,,  for  t911-lt. 

[LouJb  Lomtaon,  observer.] 


Day. 

July 

.   Au«. 

Sept. 

Oct. 

Nov. 

Dec. 

Day. 

July. 

Aug. 

Sept 

Oct 

Nov. 

Dec 

1911. 
1. 

.    3.2 
.   3.1 
.   2.7 
.   2.3 
.   2.05 

.    1.85 
.   3.1 
.   3.4 
.   3.2 
.   3.1 

.   2.95 
.   2.65 
.   2.15 
.    1.9 

.    1.8 

1.6 
1.2 
1.1 
1.6 
4.65 

4.6 
4.2 
3.7 
3.2 
2.95 

2.96 

2.75 

2.45 

2.3 

2.5 

2.4 

2.25 

2.3 

2.85 

2.7 

2.56 

2.35 

2.2 

2.1 

1.96 

1.9 

1.86 

1.8 

1.8 

1.75 

1.66 

1.45 

1.35 

1.2 

1.2 

1.46 
1.65 
1.65 
2.0 
2.4 

2.25 
1.95 
2.25 
2.25 
2.3 

1911. 
16 

1.65 

1.6 

1.45 

1.35 

1.26 

1.35 
1.5 
1.4 
1.25 
1.2 

1.1 

1.1 

1.05 

1.0 

1.05 

1.4 

2.3 

2.1 

1.95 

2.0 

2.0 

2.0 
2.06 
2.0 
1.9 
1.8 

1.8 

1.9 

2.1 

2.66 

2.6 

2.06 

2.8 

2.7 

2.4 

2.2 

2.0 
2.0 
2.0 
1.9 
1.86 

1.75 

1.75 

1.75 

1.6 

1.55 

1.6 

2.4 

2 

17 

3 

18 

1.48 

4- 

1.25 

19 

5 

20 

1.7 

6 

21 

1.36 

7 

22 

8. 

1.2 

23 

1.7 

9 

24 

lO 

25 

11,. 

1.7 

■*i.*«6" 

26 --  - 

1.75 

1.4 

1.68 

2.06 

1.86 

1.8 

"i.'i' 

1.25 

12 

27 

28 

29 

13 

1.2 

14 

15 

30 

1.3 

31 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Dec. 

1912. 
1 

1.1 

0.7 

1.58 

1.88 

2.2 

3.2 

4.8 

3.6 
4.0 
4.4 
6.0 
4.8 

4.4 

4.0 
4.0 
3.5 
4.2 

4.8 
4.4 

3.7 
3.2 
3.2 

3.0 
2.8 
2.7 
2.6 
2.5 

2.5 
2.5 
2.5 
2.4 
2.4 

2.4 
2.86 
3.1 
2.8 
2.6 
3.2 

2.25 

2.1 

2.9 

2.75 

2.8 

2.75 

2.6 

2.2 

2.1 

2.0 

2.1 
2.0 
2.1 
2.1 
3.0 

3.7 
3.5 
2.9 
2.5 
2.3 

2.1 

1.9 

1.7 

1.52 

1.38 

1.18 
1.15 
1.0 
1.06 
1.2 

1.05 

1.06 

1.26 

1.2 

1.1 

1.08 
.96 
.86 
.8 
.7 

.78 
.95 

1.0 

1.1 
.92 

.9 

.85 

.75 

.7 

.6 

.65 

.7 

.8 

.88 

.68 

.72 

.65 

.6 

.55 

.3 

.6 

0.7 
.8 
.78 
.66 
.65 

.75 

.7 

.8 
1.3 
1.2 

1.3 
1.2 

:i 

.75 

.75 
1.06 
.9 
.9 
.78 

.8 

.7 

.65 

.96 

.9 

1.0 
.92 
1.9 
2.1 
2.0 
1.9 

2.2 
2.0 
1.7 
1.8 
1.9 

2.0 
2.0 
1.9 
1.8 
1.7 

1.45 

1.35 

1.15 

1.1 

1.1 

1.1 

1.2 

1.2 

1.15 

1.3 

1.35 

1.5 

1.65 

1.55 

1.90 

2.6 

2.45 

2.2 

2.8 

1.70 

1.9 

1.7 

1.56 

1.4 

1.45 

1.4 

1.35 

1.25 

1.2 

1.25 

1.4 

1.7 

1.8 

1.72 

1.62 

1.58 
1.48 
1.38 
1.28 
1.2 

1.1 
1.1 
.08 
1.06 
1.0 

1.0 
1.1 
1.5 
1.1 
1.1 
1.0 

0.9 
.9 

1.0 

1.1 
.96 

1.1 

1.15 

1.1 

1.1 

1.06 

1.0 
1.0 
1.25 
1.2 
1.05 

1.0 

1.0 

.9 

.8 

.8 

.9 
.8 

1.0 
.9 

1.0 

1.2 
.9 
1.1 
1.0 
1.0 

2 

3 

4 

1.1 

'".'65* 

0.7 

5 

1.06 

6 

7 

.75 

8 

.9 

.65 

0 

10 

• 

8.6 

3.2 
3.6 
8.0 
3.4 
3.6 

3.5 
3.1 
3.0 
2.9 
2.8 

2.9 

2.85 

2.8 

2.8 

2.9 

5.4 
5.4 
4.6 
3.7 
3.0 

11 

.8 

12     

.5 

.53 

13 

14 

.6 

15 

.75 

16 

17 

18 

19 

.8 

.5 

"i*86 

20 

21 

.55 

22 

.7 

23 

24 

26 

26     

.7 

.7 

2.05 

27 

"^ 

28     

.8 

29 

.6 

.8 

30 

31 , 

1 

Note.— Water  over  top  of  gage  Apr.  5  to  9, 1912,  and  gace  heights  estimated  from  observer's  notes  to  be 
about  5.8. 5.4. 5,  and  4  feet,  respectively,  on  those  days.  Staff  gage  taken  out  by  ioe  on  Apr.  9, 1912.  and 
gage  hetghta  Apr.  10  to  21. 1912.  determmed  by  measuring  down  to  water  surface  from  a  reference  pomt  at 
site  of  gage.  Chain  gage  mstalled  Apr.  22, 1912.  Relation  of  gage  height  todinharge  during  December, 
1913,  was  affected  by  the  formation  of  a  bar  and  by  ice  which  wa3  thas  afforded  opportunity  to  form.  See 
"Accuracy"  in  station  description. 
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Daily  duduarge^  in  ieeond-feel,  of  Burner  Baif  River  ai  Beaver  Bojf^  Minn., /or  J91t-li, 


Day. 


July. 


1. 
3. 
3. 
4. 

6. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 


1«1L 


Aug. 


370 
836 


133 

94 


72 


440 
870 


390 

212 

108 

77 

07 


Sept 


51 
29 
25 
51 
940 

990 

TOO 

5eo 

870 
280 

290 
238 
164 
132 
176 


Oct 


153 
134 
132 
982 


188 
142 
116 
100 
82 

n 

72 
67 
67 


Nov. 


41 
65 
65 

87 
162 

134 
83 
134 
134 
133 


Dec. 


61 


Dey. 


17 

18 

19 

30 

31 

33 

23 

34 

25 

36 

63 
88 

50 
94 
72 

67 

27 

38 

39 

30 

31 

July. 


Aug. 


Sept 


133 
100 
83 
87 
87 

87 
94 

87 
77 
67 

67 

77 

100 

313 

300 


Oct 


94 
350 
325 
153 
116 

87 
87 
87 
77 
72 

63 
63 
63 
51 
48 
51 


Not. 


153 
130 
100 
80 
59 

59 
59 
69 
65 
50 

45 
38 
36 
34 
33 


Dee. 


48 
45 
43 


36 
35 
84 
33 

33 

31 
3D 

9 
27 
36 
25 


Day. 


Jan. 


Feb. 


Mar. 


.Apr. 


May. 


June. 


July. 


Aug.      Sept 


Out.   ,  Not. 


1. 
3. 
3. 
4. 
6. 

6. 
7. 
8. 
9. 
10. 

11. 
13. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
32. 
23. 
24. 
26. 

36. 
27. 
38. 
39. 
80. 
31. 


1912. 


25 


25 


13 


50 

75 

115 

370 

1,000 

1,400 
1,300 
1,100 


870 
480 
805 

440 


480 
836 
806 

376 
360 

375 
363 
250 
360 
375 

1,340 

1,340 

930 

660 

306 


480 

680 

840 

1,080 

1,000 

840 


134 
100 
375 


680 

175 

680 

115 

480 

100 

700 

87 

,000 

100 

840 

87 

560 

100 

870 

100 

370 

806 

305 
350 
336 
300 
175 

175 
176 
176 
163 
153 


560 
480 
275 
175 
133 

100 
77 
59 
45 
37 


153 

38 

362 

27 

335 

31 

350 

23 

300 

29 

870 

12 
16 
14 
8 
10 

14 
12 
16 
33 
29 

83 
29 
17 
17 
14 

14 
34 
18 
18 
14 

16 
12 
10 
20 
18 

21 
19 
77 
100 
87 
77 


115 
87 
60 
67 

77 

87 
87 
77 
67 
50 

41 
36 
27 
25 
25 

25 
20 

99 
27 
83 

36 
44 
56 

48 

77 

300 
164 
115 
133 
59 


77 

18 

60 

18 

48 

21 

88 

25 

41 

30 

88 

25 

86 

27 

81 

25 

39 

25 

31 

2S 

38 

21 

60 

21 

67 

81 

61 

29 

63 

23 

60 

21 

43 

21 

27 

18 

32 

15 

20 

15 

35 

18 

35 

15 

34 

31 

33 

18 

21 

21 

21 

39 

35 

18 

44 

25 

25 

21 

25 

21 

21 

Note.— Daily  discharge  computed  from  a  rating  table  well  defined  between  7  and  132  aecond-leet  (gase 
beighte  0.5  and  2.3  feet),  fairlv  well  defined  between  152  and  305  second-feet  (gage  heights  2.4  and  3  feet). 
Above  306  seoond-feet  (gace  height  3  feet)  the  curve  is  an  extension  and  above  disoharge  680  aecood-feet 
(gage  hei^t  4  feet),  is  subject  to  an  error  of  about  10  yer  cent    Discharge  Nov.  17, 1911,  to  ICar.  31, 1912, 


1912,  estimated  10  second-feet,  varying  from  about  6  to  23  seoond-lset    Daily  diODhBr^d  Apr.  6  to  9, 1912,' 
estimated  from  observer's  notes  as  to  height  of  water  surface  above  top  of  gage. 
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Monthly  di$charge  of  Beaver  Bay  River  at  Beaver  Bay,  Minn.,  for  191 1-1 1, 
[Drainage  area,  120  square  mUes.) 


Montti. 


Diflcharge  In  seoond-feet. 


Mazimum. 


Mlnlmiiin. 


Mean. 


Per 
■quare 
mile. 


Run-off 
(depth  in 
mcneaon 
drainage 
area). 


Aocu- 
raoy. 


August 

September. 
October.... 
November. 
December. . 


1911. 


440 
940 
362 
1A3 
59 


129 

218 

HI 
71.6 
87.6 


1.08 

1.82 

.986 

.007 

.313 


1.24 

3.08 

1.07 

.67 

.36 


January 

February.. 

Mazch 

Aprfl 

May 

June 

July 

August 

September. 

October 

November. 
December.. 


1912. 


ai,400 
1,080 
660 
31 
100 
200 
77 
31 


60 
153 
31 
3 
8 
25 
21 
15 


20 

10 

7 

527 

458 

149 

16.3 

36.3 

67 

37.9 

21.6 

10 


.167 
.083 
.058 
4.89 
3.83 
1.24 
.135 
.219 
.558 
.316 
.180 


.19 

.09 

.07 

4.90 

4.40 

1.38 

.16 

.25 

.62 

.36 

.30 

.10 


The  year. 


•  1,400 


113 


.933 


12.78 


a  Estimated. 
NoTKw^See  footnotes  to  table  of  daily  discharge. 

ST.  LOXnS  AIVEB  NBAB  THOMSON,  XINN. 

Location. — Just  below  the  tailrace  of  the  Great  Northern  power  house,  3  miles  east 
of  Thomson  in  sec.  11,  T.  48  N.,  R.  16  W. 

Records  available.— October  6, 1909,  to  December  31,  1912. 

Draina^  area. — 3,420  square  miles. 

Oa^. — Chain,  read  four  times  each  day  (except  Sunday),  at  8  and  11  a.  m.,  2  and 
5  p.  m.  Average  of  four  readings  taken  as  the  mean  for  the  day;  datum  of  gage 
unchanged. 

ChaaneL — ^Plractically  permanent  at  low  stages;  at  high  stages  may  shift  slightly,  as 
shown  by  the  1912  discharge  measurements. 

DiBchax^e  measuremente.— Made  from  a  cable  1,500  feet  below  the  staff  gage. 

Artiileial  control.— ^The  flow  at  the  station  is  to  a  certain  extent  regulated  by  reser- 
voirs above.  The  dam  at  Thomson  is  designed  to  hold  24  hours'  supply  of  water 
for  the  x)ower  plant,  and  logging  dams  control  the  dischaige  from  a  large  part  of  the 
entire  area  above  the  station.  The  gage  heights  show  considerable  fluctuation 
caused  by  the  operation  of  the  turbine  gates  at  the  x)ower  plant,  which  is  operated 
on  a  24-hour  schedule,  though  with  varying  load. 

Winter  flow. — ^Previous  to  November,  1910,  the  relation  of  gage  height  to  discharge 
at  this  station  was  probably  not  materially  affected  by  ice.  During  1911  and  1912 
it  has  been  found  that  the  presence  of  ice  renders  the  gage  heights  useless  as  an 
indication  of  dischaige.  During  such  periods  the  estimates  of  flow  have  been 
furnished  by  the  Great  Northern  Power  Co.,  computed  from  the  amount  of  water 
passing  through  their  turbines. 

Accuracy. — ^The  daily  estimates  are  liable  to  errors  due  to  fluctuation  in  the  stage 
caused  by  the  operation  of  the  power  house.  The  daily  range  in  stage  is  not  great, 
however,  and  it  is  believed  tluit  errors  will  compensate  for  a  month,  so  that  the 
monthly  averages  should  be  accurate  within  10  per  cent.  No  statement  is  avail- 
able relative  to  the  accuracy  of  the  records  furnished  by  the  power  company. 
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Tl^  discharge  measurement  made  May  17, 1912,  indicates  that  the  dischaige  rating^ 
table  (based  on  dischaige  measurement  made  Apr.  15,  1911)  iised  to  compute 
the  values  of  daily  discharge  published  in  Water-Supply  Pftper  304,  page  20, 
gave  discharges  too  large  above  7,000  second-feet  as  follows:  At  7,000  second-feet, 
about  4  per  cent  large;  at  8,000  second-feet,  about  7  per  cent  large;  at  9,000 
second-feet,  about  9  per  cent  large;  at  10,000  second-feet,  about  11  per  cent 
large;  at  11,000  second-feet,  about  12  per  cent  huge. 

Cooperation. — (rage  heights  throughout  the  year  and  records  of  flow  when  ice  affects 
the  relation  of  gage  height  to  dischaige  are  furnished  through  the  courtesy  of  the 
Great  Northern  Power  Co.,  of  Duluth. 


Discharge  meaturemenU  of  St  Louis  River  near  Thomson,  Minn.,  in  1912, 


Date. 


Hydrogmpher. 


h«i^t. 


DIs- 
cbais*. 


May  17 
June  26 
Aug.    9 


8.  B.  SoiiM.. 
W.  G.  Hoyt 
S.B.Soul^. 


5.87 
2.47 

.46 


9,680 

2,730 

574 


Daily  gage  height^  in  feet,  of  St  Louis  River  near  Thornton,  Minn,,  for  191t, 
[Ou8  Forsell,  observer.) 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1               

1.06 

1.15 

1.35 

1.6 

2.0 

2.6 
2.3 
2.3 
2.4 
2.2 

2.3 
2.3 

4.2 
3.8 
4.9 
5.3 
6.1 

6.7 
7.0 
6.2 
6.3 
5.8 

6.0 
5.7 
5.6 
5.1 
5.6 

5.3 
5.7 
5.2 
4.5 

4.8 

4.5 
4.0 

5.3 
4.4 

4.5 
4.6 
4.3 

3.0 
3.8 
3.4 

2.3 
2.9 
2.7 
3.0 
2.4 

2.8 
8.9 
3.9 
3.7 
3.4 

3.4 

3.7 

1.8 
1.6 
1.3 
1.5 
2.0 

1.35 
1.1 

.50 
1.8 

.86 

.80 
1.2 
1.9 

"*i.05" 

2.3 
2.3 
2.4 
2.1 
2.0 

■■".'io' 

1.8 
2.1 
1.5 

.90 
.76 
.02 

.50 

1.6 
1.6 
.50 

""Vm 

.56 
.65 

.50 
.46 
.56 

.78 
.65 
.65 

.46 
.40 

.00 

.00 
.96 
.40 
.40 

.10 
.96 
.60 
.00 
.00 
.00 

"  oiro 

.60 
.80 

.90 
.90 
.90 
1.2 
1.7 

1.8 
1.9 
1.9 
1.8 

1.8 
1.6 
1.6 
1.5 
1.45 

1.35 

"'.io' 

.86 
1.1 

1.0 
.90 
1.05 

"'L'ii' 

1.2 
1.4 
1.4 
1.4 
1.4 

"'i."35* 
1.3 
1.15 
1.3 

1.1 
1.1 

■'"i.'ii' 

1.06 
1.4 

1.1 

1.05 
1.1 

1.7 
2.8 
2.2 
1.6 
1.1 

.85 

1.1 
1.0 
1.0 

1  0 

2 

.96 

3 

4 

.8 

5                          

.75 
.8 

6 

7 

.8 

8 

.75 

9 

.8 

10                             

11 

.8 

13 

.76 

13 

.86 

14 

.75 

16 

1.9 

1.9 
1.9 
1.8 
1.6 
1.8 

16 

.6 

17 

18 

.6 

.48 

.15 

.94 
.24 
.11 
.00 
.23 

19 

aa 

21 

22 

1.0 
2.4 
1.8 
1.7 

2.6 
3.5 
4.0 
5.1 
4.1 

23 

24 

""'io 

3.8 
4.3 
5.2 
6.3 
6.0 
5.0 

2.9 
8.0 

2.6 
2.1 
1.9 
1.6 
1.6 

25 

26 

27 

.28 
.00 
.00 

28 

29 

30 

31 
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DaUjf  di9eharge,  in  aecond-feet,  of  St  LouU  Rivtr  near  Thomion,  Minn,,  for  191£, 


Day. 

Jan. 

Ftob. 

Mtf. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

m 

379 
422 
397 
438 

633 
687 
677 
848 
1,040 

1.830 
936 
635 
393 
340 

366 
810 
300 
314 
283 

343 
327 
383 
425 
423 

401 
384 
386 
387 
388 
384 

879 
361 
886 

340 
844 

341 
339 
331 
330 
330 

951 
196 
338 
335 
838 

329 
320 
240 
171 
346 

333 
340 
368 
401 
402 

391 

386 
378 
385 

887 
396 
408 
407 
407 

382 
393 
882 
888 

376 

836 
327 
348 
342 

364 

384 
417 
411 
399 
435 

418 
439 
447 
471 
442 

452 
466 

653 
666 

675 
724 

1,040 
1,140 
i;840 
1,610 
2,070 

2,910 
$480 
2,480 
3,620 
2»S40 

2,480 
£480 
2,300 
2,120 
1,960 

1,960 
1,960 
1,830 
1,610 
1,830 

1.800 
1,960 
2,620 
1,830 
1,720 

2,910 
4,440 
6,470 
8,110 
6,690 

6,910 
5,060 
7,590 
8,630 
10,700 

12,300 
13,200 
11,000 
11.300 
9,930 

10,400 
9,870 
9,410 
8,110 
9,410 

8,630 
9,670 
8,370 
6,600 
7;330 

6,600 
5,470 
5.470 
5,470 
5,470 

6,060 
6,140 
8,370 
8,630 
7,850 
7,850 

8,680 
6,370 
6,600 
6,840 
6,140 

6,260 
6,060 
4,260 
3,580 
2,910 

8,480 
3,380 
8,060 
8,540 
3,620 

3,230 
6,260 
5,260 
4,840 
4,260 

4,260 
4.840 
4,110 
8.380 
3,540 

3.910 
2,200 
1,960 
1,610 
1,610 

1,810 
1,500 
1,280 
1,600 
2,070 

1,340 
1,090 

600 
1,280 

866 

830 
1,180 
1,960 
1,600 
1,040 

2,480 
2,480 
2,630 
2,200 
2,070 

1,400 
910 
1.830 
2.300 
1,500 

910 
780 
338 
460 
600 
600 

1,610 

1,610 

600 

636 

670 

636 
636 
600 
565 

686 

780 
865 

804 
705 
636 

565 
530 
665 

600 
330 

330 
965 
530 
530 
460 

370 
955 
600 
670 
670 
670 

693 

716 
740 
670 
820 

910 

910 

910 

1,180 

1,730 

1,830 
1,960 
1950 
1,830 
1,830 

1,830 
1,610 
1,600 
1,500 
1.440 

1,340 

1,130 

910 

865 

1,090 

1,000 
910 
1.040 
1.090 
1,140 

1,180 
1.390 
1,890 
1,390 
1,390 

1,360 
1,340 
1,380 
1,140 
i;380 

1,000 
1.000 
1,130 
1.140 
1,040 

1,300 
1,000 
1,040 
1,000 
1,400 

1,730 
3,480 
3,340 
1,610 
1,000 

865 

880 

910 

1.000 

1.000 

1,000 

1,000 
965 
80O 
830 

780 

820 
830 
780 
830 
830 

820 
780 
865 

780 
730 

670 
670 
670 
686 
393 

437 
437 
374 
330 
420 

429 
432 
330 
330 
330 

623 

2 

483 

3 

622 

4 

509 

5 

519 

6 

397 

7 

426 

8 

378 

9 

870 

10 

390 

u 

390 

12 

358 

13 

246 

14 

375 

15 

372 

18. 

385 

17 

463 

18 

300 

19 

406 

20 

423 

n 

406 

28 

438 

23 

305 

24 

401 

25 

426 

20 

428 

27 

342 

28 

360 

29 

331 

30 

361 

31 

310 

NoR.>-Dafly  dJacharge  oompated  from  a  ratine  curve  well  defined  between  530  and  10,400  aeoond-fMt 
(cage  belghts  0.4  and  6  feet),  l^isohanie  Jan.  1  to  Ifar.  30,  and  Deo.  1  to  31,  estimated,  because  of  ice,  from 
kuowatt  output  at  Oraat  Northern  Power  plant  plus  water  pasatns  over  dam.  Table  as  published  for 
this  period  Itimiabed  by  Oraat  Northern  Power  Co.,  of  Duluth.  Discharge  interpolated  for  days  when 
gage  was  not  read. 

Monthly  diacharge  of  8t,  Lou%9  River  near  Thomson,  Minn.,  for  1912. 
[Drataiage  area,  3,420  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


Run-oir 
(depth  in 
mcneeon 
drainage 
area). 


Aocu* 
racy. 


January 

February 

March 

{is?!;-.::::::; 

June , 

July 

August , 

September. 

October 

November..... 
December 

The  year, 


1,330 
402 
734 

8,110 
13,200 


3,630 
1,610 
1,060 
3,480 
1,000 
622 


171 

327 

1,040 

6,060 

1,610 

338 

830 

670 

866 

830 

346 


403 

334 

433 

2,570 

8,240 

4,130 

1,400 

687 

1,230 

1,380 

644 

410 


a  144 
.008 
.127 
.751 
3.41 
1.21 
.400 
.201 
.360 
.374 
.188 
.120 


0.17 
.11 
.16 
.84 
2.78 
1.35 
.47 
.23 
.40 
.43 
.21 
.14 


13,200 


171 


1,830 


.635 


7.28 


Note.— See  footnotes  to  table  of  dally  discharge. 

WHITKFACE  BIVEB  AT  HBADOWLANBS,  MINN. 

Iioeation.— At  the  highway  bridge  at  Meadowlands,  in  oec.  14,  T.  53  N.,  R.  19  W., 

half  a  mile  below  the  nearest  tributary,  a  small  stream  entering  from  the  east. 
Beeords  arailable.— June  7, 1909,  to  December  31, 1912. 
Brains^  area. — 442  square  miles. 
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8UEFACE  WATBB  SUPPLY,  1912,  PABT  IV. 


Oa^. — ^Vertical  staff;  datum  unchanged  since  establishment. 

ChazmeL — Shifting  at  bridge,  nearly  permanent  at  control  section. 

Discharge  meaaurementa. — Made  from  highway  bridge  except  during  extremely 
low  water,  when  wading  measurements  are  made. . 

Beg^ulation.— The  flow  is  controlled  to  a  large  extent  by  logging  dams  above.  The 
opening  and  shutting  of  the  gates  of  these  dams  causes  fluctuations  in  gage 
heights  of  several  feet  at  the  gaging  station. 

Accuracy. — ^Logs  collect  on  the  control  section  some  2  miles  below  the  gage,  causing 
a  varying  amount  of  backwater  at  the  gage.  Prior  to  1912  the  flow  during  such 
periods  of  the  year  has  been  computed  from  a  number  of  rating  curves,  some  of 
which  have  been  applied  indirectly.  During  1912  the  flow  during  periods  of 
backwater  has  been  computed,  using  gage  height  at  a  chain  gage  established 
below  the  rapids  applied  to  a  rating  curve  which  has  been  developed  for  that  point. 

Ditcharge  meaawremenU  of  WkiUface  River  at  MeadowUmdSy  Minn.,  in  1912. 


Date. 

Hydrographer. 

bel^t. 

Dis- 
Cu&rgo. 

Date. 

Hydrographer. 

hd^t. 

Dto- 
ohaice. 

Apr.  24 
h&y    18a 

Aug.  lib 

B.  B.  Sould 

Feet. 
4.34 
7.10 
3.53 

SecrTeet. 
163 
966 
38 

Aug.  lie 

iw 

8.  B.  Soiil^ 

Feet. 
3.51 
3.50 

*..^««^ 

do 

do 

do 

45 

a  Lower  gage  4.17. 

b  Lower  gage  1.80.    Current  very  sluggJah. 


c  Lower  gage  1.80. 
d  Lower  gage  1.79. 


Daily  gage  heig?U,  in  feet,  of  Whitefaee  River  at  Meadowlands,  Minn.,  for  1912. 
[A.  F.  Johnson,  observer.] 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

1 

6.0 
6.0 
8.7 
9.2 
9.3 

9.0 
9.1 
8.7 
7.9 
7.2 

7.4 
7.9 
6.9 
7.8 
7.2 

7.8 
6.9 
6.8 
7.2 
6.9 

7.2 

7.7 
7.3 
7.3 
6.5 

6.5 
7.5 
7.6 
8.1 
7.5 
6.5 

6.2 
6.8 
6.6 
6.3 
6.0 

5.9 
5.8 
5.8 
5.6 
5.5 

5.4 
5.3 
5.2 
5.6 
6.3 

7.1 
7.6 
7.7 
7.3 
7.0 

6.4 
6.0 
5.7 
5.5 
5.4 

5.3 
4.8 
4.6 
4.4 
4.2 

4.2 
4.1 
4.0 
4.0 
4.0 

3.8 
3.7 
3.6 
3.6 
3.6 

3.8 
3.8 
3.7 
3.8 
3.8 

3.8 
3.8 
3.8 
3.8 
3.8 

3.8 
3.8 
3.7 
3.6 
3.6 

3.6 
3.6 
3.6 
3.5 
3.5 
3.5 

3.5 
3.5 
3.4 
3.4 
3.4 

3.4 
3.4 
3.4 
3.4 
3.5 

3.5 
3.5 
3.5 
3.5 
3.5 

3.45 
3.45 
3.4 
3.4 
3.4 

3.45 

3.45 

3.45 

3.5 

3.65 

3.8 
3.6 
3.65 
3.7 
3.8 
3.8 

3.8 
3.8 
3.8 
3.8 
3.8 

3.8 
3.8 
3.8 
3.8 
8.8 

3.8 
3.8 
3.8 
3.7 
3.7 

3.7 
3.7 
3.7 
3.7 
3.7 

8.7 
3.7 
3.7 
3.7 
3.7 

3.8 
3.8 
4.1 
4.4 
4.3 

4.2 
4.1 
4.1 
4.0 
4.0 

4.0 
3.9 

3.8 
3.8 
3.8 

3.8 
3.8 
3.8 
3.75 
3.7 

3.6 
3.65 
3.66 
3.6 
3.6 

3.6 
3.6 
3.6 
3.6 
3.55 

3.65 

3.5 

3.5 

8.5 

3.5 

3.5 

3  5 

3 

3.5 

3 

3  5 

4 

3  5 

5 

3  5 

6 

3  5 

7 

3.5 

8 

3  5 

9 

3  5 

10 

4.7 

4.8 
4.7 
4.6 
5.0 
5.3 

4.85 

4.5 

4.4 

4.25 

4.3 

4.4 

4.3 

4.6 

4.25 

4.6 

5.2 
6.4 
7.0 
7.4 
7.0 

11 

13 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

33 

24 

25 

26 

27 

28 

29 

30 

31 

Note.— Relation  of  gage  height  to  discharge  affected  by  backwater  from  log  Jams  about  Apr.  27  to  May  9. 
11, 12, 14  to  17,  and  19  to  31.  ,  *^ 
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Daily  ditcharge,  in  $econd-feety  of  WhUeface  River  at  Meadowiandt^  Minn,^  for  1912. 


Day. 

Apr. 

May. 

June. 

JiUy. 

Ang. 

86pt. 

Oct. 

Nov. 

J 

660 
870 
800 

095 

no 

MO 
530 
680 
470 
440 

415 
990 
366 
470 
095 

MO 
1,180 
1,220 
1,060 

940 

730 
600 
500 
440 
415 

366 
269 
227 
187 
151 

m 

185 
120 
120 
120 

flD 
76 
62 
62 
62 

90 
90 
76 
00 
90 

90 
90 
90 
90 
90 

90 
90 
76 
62 
62 

62 
62 
62 

60 
60 
50 

60 
60 
40 
40 
40 

40 
40 
40 
40 
60 

60 
60 
60 
60 
60 

46 

45 
40 
40 
40 

45 
45 
46 
60 
69 

90 
62 
69 
76 
90 
90 

90 
90 
90 
90 
90 

90 
90 
90 
90 
90 

90 
90 
90 
76 
76 

76 
76 
76 
76 
70 

76 
76 
76 
76 
78 

90 
90 
136 
187 
169 

161 
136 
135 
120 
120 

120 

106 
90 
90 
90 

90 
90 
90 
83 
76 

02 
69 
69 
62 
62 

62 
62 
62 
62 
66 

66 
60 
60 
60 
60 
60 

60 

2 

60 

3 

60 

4 

60 

5                   

60 

6  

60 

7 

60 

8 

60 

9 

60 

10 

247 

209 
247 
227 
315 
390 

280 

ao7 

187 
160 
160 

187 
169 
227 
160 
227 

3dS 
380 
420 
460 
500 

1,020 

1,020 

l,(fiO 

OOS 

""m 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 1 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 ; 

31 

NoTB.— Dtooham  Apr.  27  to  May  9.  May  11. 12, 14  to  17  and  19  to  31  estimated  because  of  log  Jams  from 
flow  of  Whiteteoe  Rhrer  below  Meadowlands,  Mhm. 
Mean  dtocharge  May  1  to  9  estimated  920  seoond-feot. 
Mean  dtocharge  May  14  to  17  estimated  760  seoond-fset. 
Mean  discharge  May  19  to  31  estimated  820  seoond-leet. 
Backwater  from  ice  probably  began  about  Nov.  18. 

Monthly  discharge  of  WhUeface  River  at  MeadowlandSy  Minn. ,  for  1912. 
[Drainage  area,  442  square  miles.] 


Month. 


Discharge  In  second-iieet. 


Mayi"inw. 


Minfmu">T 


Per 

square 


Run-oif 

(depth  in 

Incneson 

dralnagB 

area). 


Accu- 
racy. 


AprniO<30 

June 

July 

August 

September 

October 

November  1-0. 


a600 


160 


1,220 
161 
90 
187 
161 
60 


151 
50 
40 
76 
60 
60 


276 

866 

601 
83.9 
62.3 
91.8 
81.3 
60 


0.624 
1.96 
1.34 
.190 
.118 
.208 
.184 
.113 


0.49 
2.26 
1.60 
.22 
.14 
.23 
.21 
.04 


Note. 


a  Estimated, 
footnotes  to  tables  of  daily  gage  height  and  daUy  discharge. 
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WHTTEFAOB  BIVEB  BBLOW  ]CBAIX>WIJLNDS,  MINN. 

Location. — ^About  2)  miles  below  the  gaging  station  on  White&u^e  River  at  Meadow- 
lands,  half  a  mile  below  the  beginning  of  decided  rapids  and  about  10  miles  above 
the  confluence  of  White&ce  and  St.  Louis  rivers. 

BecordB  available.— April  28  to  November  18,  1912. 

Drainage  area. — 446  square  miles. 

Channel. — Heavy  gravel  and  rocks;  probably  permanent. 

Diflchar^  measurements. — ^Made  by  wading  and  from  the  highway  bridge  in 
sec.  14,  T.  83  N.,  E.  19  W.,  at  which  is  located  the  gage  of  the  station  on  White- 
face  River  at  Meadowlands. 

Beg:ulation. — ^The  flow  is  controlled  to  a  large  extent  by  logging  dams  above. 
The  operation  of  these  gates  causes  fluctuation  in  gage  heights  of  several  feet  at 
the  gage  section. 

Accuracy. — ^The  channel  is  permanent  and  few  logs  lodge  below  the  section,  so  that 
backwater  is  seldom  present  except  from  ice.  Measturements  made  diuing  1913 
show  that  the  1912  curve  is  reliable.    The  records  should  therefore  be  good. 

Daily  gage  height^  in  feet,  of  Whiteface  River  below  Meadowlands,  Minn.,  for  1912, 

[A.  A.  Jochim,  observer.] 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

1 

3.66 

3.25 

3.45 

4.5 

5.1 

5.2 
5.2 
5.2 
5.0 
4.8 

4.8 
4.8 
4.6 
4.3 
4.4 

4.7 

3.75 

4.7 

4.4 

4.3 

4.0 
4.1 
4.2 
4.1 
3.95 

3.35 

4.8 

5.4 

5.1 

4.8 

4.4 

4.06 
4.4 
4.3 
4.1 

4.0 

4.0 

3.9 

3.75 

3.4 

3.45 

3.86 

3.35 

3.3 

3.35 

3.6 

5.0 
6.2 
6.1 
5.0 
4.7 

4.3 

4.0 

3.7 

3.45 

3.25 

3.15 

2.9 

2.8 

2.6 

2.5 

2.5 

2.45 

2.4 

2.35 

2.3 

2.25 

2.2 

2.2 

2.2 

2.1 

2.0 
2.05 
2.15 
2.35 
2.4 

2.4 
2.4 
2.3 
2.2 
2.1 

2.0 

1.04 

1.08 

2.0 

1.96 

1.91 
1.84 
1.82 
1.88 
1.76 
1.68 

1.75 
1.71 
1.60 
1.65 
1.66 

1.72 
1.75 
1.70 
1.74 
1.81 

1.81 
1.79 
1.78 
1.72 
1.71 

1.71 
1.81 
1.79 
1.79 
1.80 

1.76 
1.70 
1.71 
1.71 
1.70 

1.72 

1.78 

1.81 

1.85 

2.0 

2.1 

2.2 

2.25 

2.2 

2.2 

2.15 

2.3 

2.5 

2.56 

2.55 

2.45 

2.3 
2.2 
2.2 
2.1 
2.1 

2.1 

2.05 

2.05 

2.05 

1.96 

2.05 
2.06 
2.0 
1.06 
2.05 

2.1 

2.2 

2.35 

2.5 

2.6 

2.6 

2.56 

2.45 

2.4 

2.35 

2.3 

2.2 

2.26 

2.15 

2.1 

2.1 

2.06 

2.1 

2.05 

2.06 

2.0 

2.0 

2.1 

1.08 

1.98 

1.95 
1.92 
1.89 
1.89 
1.85 

1.84 
1.82 
1.82 
1.82 
1.82 
1.82 

1.81 

2 

1.74 

3 

1.72 

4 

1.82 

5 

1.72 

6 

1.80 

7 

1.80 

8 

1.80 

9  

1.80 

10 

1.80 

11 

1.80 

12 

1.81 

13 

1.81 

14 

1.78 

15 

1.66 

16 

1  72 

17 

1.70 

18 

1.71 

19 

20 

21 

22 

23 

24 -. 

25 

26 

27 

28 

3.2 
3.45 
3.6 

29 

30 

31 
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Daily  diKharye,  in  second-feet,  of  Whitrface  River  below  MeadowlandSy  Minn.,  for  191£. 


Day. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


1. 
•  2. 
3. 
4. 
5. 

6. 

7. 

8. 

9. 

10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


340 
421 
472 


480 
356 
421 
854 
1,200 

1,260 
1,260 
1,260 
1,140 
1,020 

1,020 

1,020 

906 

752 

802 

060 
524 
060 
802 
752 

620 
662 
706 
662 
600 


1,020 
1,390 
1,200 
1,020 


020 
802 
752 
662 
620 

620 
580 
524 
404 
421 

388 
888 
372 
388 
472 

1,140 
1,260 
1,200 
1,140 
960 

7S2 
620 
506 
421 
356 

325 
2fi0 
220 
166 
142 


142 
131 
120 
111 
102 

94 
86 
86 
86 
72 

60 
66 
79 
111 
120 

120 
ITff 
102 
86 
72 

60 
55 
58 
60 
56 


86 
94 
86 
86 
79 

102 
142 
154 
154 
131 

102 
86 
86 
72 
72 

72 
66 
66 
66 

56 

66 
66 
60 
56 
66 

72 
86 
111 
142 
166 


166 
154 
131 
120 
111 

102 
88 
94 
79 
72 

72 
66 
72 
66 
66 

60 
60 
72 
58 
58 

56 

53 
50 
50 
48 

47 
46 
46 
46 
46 
46 


46 
42 
41 
46 
41 

45 
45 
45 
45 
45 

45 

46 
46 
44 
38 

41 
41 
40 


Note.— DaQy  dtooharge  computed  from  a  fairly  well  defined  rating  curve  which  was  determined  from 
a  gage  height  oomparisoQ  with  gage  at  Meadowlaods  in  conjunction  with  discharge  measurements  made 
May  18  and  Aug.  fl,  1912. 


Monthly  dUchetrge  of  Whiteface  River  below  Meadowkmds,  Minn.,  for  191 1 
[Drainage  arda,  440  square  mfies.] 


Montb. 


Discharge  in  second-feet. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


Run-off 
(depth  in 
mchee  on 
drainage 
area). 


Accu- 
racy. 


May 

June 

July 

August 

Beptember 

October 

November  1-18 


1,390 
1,260 
142 
72 
166 
166 
46 


356 
142 
99 
38 
56 
46 


865 

582 
81.7 
43.8 
91.6 
74.2 
43.4 


1.94 
1.30 
.183 
.098 
.205 
.16 
.007 


2.24 
1.45 
.21 
.11 
.23 
.19 
.06 
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GIiOQTTBT  BIVBR  AT  INDEPBKDSNOB,  XINN. 

X^ocation. — ^At  the  highway  bridge  at  Independence  post  office  in  sec.  26,  T.  52  N., 
R.  17  W.y  juBt  below  a  small  tributary  entering  from  the  north. 

Becords  available.— June  28, 1909,  to  December  31, 1912. 

Drainage  area.— ^98  square  miles. 

Oa^. — Vertical  staff;  datum  unchanged  since  establishment. 

Channel. — Practically  permanent  except  when  affected  by  log  janu. 

Discharge  measurements. — ^Made  from  bridge. 

Winter  flow. — ^Affected  by  ice.    See  footnote  to  table  of  daily  discharge. 

Artifloial  control. — Cloquet  River  is  used  extensively  for  log  driving,  and  the 
run-off  from  by  far  the  greater  part  of  the  drainage  area  above  Independence  is 
controlled  by  logging  dams.  This  control  causes  violent  fluctuations  in  the  gage 
heights  during  the  day,  amounting  at  times  to  several  feet,  and  consequently 
the  mean  daily  gage  height  which  is  the  mean  of  three  readings  taken  morning, 
noon,  and  night,  can  be  considered  only  approximate.  The  chief  purpose  of  the 
records  is  to  show  the  approximate  mean  monthly  discharge  and  total  dischaige. 

Accuracy. — ^The  wing  dam  of  logs  which  was  placed  in  the  river  below  the  gage  in 
1911  was  removed  June  5, 1912.  Measurements  made  after  June  5, 1912,  indicate 
that  conditions  have  changed  slightly  from  what  they  were  before  the  dam  was 
installed.  The  winter  records  are  very  good.  For  open- water  accuracy  see  note 
under  ''artificial  control.'* 

Cooperation. — Records  of  flow  from  the  logging  reservoirs  were  furnished  by  the 
Great  Northern  Power  Co.  of  Duluth  for  the  periods  January  1-March  31,  and 
December  1-31, 1912. 

Discharge  metuurements  of  Cloquet  River  at  Indepetidencey  Minn.,  in  1912, 


Date. 

Hydrogiapher. 

hfi^t. 

Dis- 
diaise. 

Jan.  14a 

B.  B.  SouW 

«.17 
7.08 
7.42 
6.65 
4.84 
3.06 
3.96 

Sec-ftd. 

87.8 

Feb.  24» 

do 

180 

Mar.  20t 

do 

2S7 

May  18 
Aug.  lOtf 

do 

946 

do 

264 

Sept.29« 
29/ 

do 

do 

62.0 

•  Complete  Ice  cover.  Average  thickness  of  ioe  1 .95  feet.  Average  distance  water  surface  to  top  of  ice, 
0.28  feet. 

»  Complete  Ice  cover.  Average  thlcknesB  of  Ice  3.0S  feet.  Average  distance  water  surfMe  to  top  of  ice, 
0.31  feet.  ^  ^ 

<rComplete  ioe  oover.  Average  thickness  of  Ice  3.09  feet.  Average  distance  vater  8urliEU»  to  top  of  ice. 
0.16  feet. 

d  Wing  dam  of  logs  has  been  removed. 

«  Wading,  1,100  feet  above  gage. 

/  Wading,  1,300  feet  above  gage. 
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Dfnhf  gage  height,  in  feet,  of  Cloquet  River  at  Independence,  Minn.,  for  19it, 
[Herbert  Haakanaen,  oboerver.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jnne. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

4.76 

7.1 

6.3 

7.8 

6.7 

6.86 

7.8 

8.2 
7.8 
8.0 
7.8 
7.6 

.?:! 

6.4 
7.2 
7.6 

7.9 
8.3 
6.6 
7.0 
7.2 

6.26 

6.7 

6.9 

6.7 

6.8 

7.6 
6.8 
7.8 
7.1 
8.3 
8.3 

7.4 
7.2 
8.3 
8.2 
7.6 

7.3 
7.2 
6.8 
6.26 
4.6 

6.7 

6.6 

6.0 

6.26 

4.66 

4.6 

4.66 

4.6 

4.6 

6.1 

5.7 
6.1 
6.6 
6.0 
6.7 

5.2 

4.7 

4.8 

6.25 

4.8 

4.86 
4.66 
6.9 
6.2 
4.86 

4.66 

6:7 

6.05 

4.75 

6.3 

6.6 

6.1 

4.76 

6.85 

7.6 

7.8 
7.7 
6.8 
6.6 
4.76 

4.3 
7.2 
6.2 
5.7 
6.2 

4.6 

4.36 

4.05 

8.89 

3.84 

8.80 

8.86 

4.45 

6.1 

5.2 

5.1 

5.0 
5.25 
5.15 
5.3 
4.85 

4.76 

4.7 

4.65 

4.7 

4.45 

4.05 
4.85 
4.8 
4.55 
4.6 

4.4 

4.8 
4.8 
4.16 
4.1 

4.05 
4.0 
4.0 
4.46 
4.46 
4.55 

4.6 

4.6 

4.46 

4.6 

4.45 

4.4 

4.6 

4.6 

4.65 

4.7 

4.96 
4.95 
6.0 
4.9 
4.75 

4.66 
4.85 
4.8 
4.65 
4.8 

4.76 

4.7 
4.7 
4.7 
4.8 

4.8 
4.9 
4.9 
4.36 
4.06 

4.1 
4.65 

4.8 
5.0 
6.05 

5.16 

6.2 

6.0 

4.95 

4.9 

4.85 
4.8 
4.76 
4.7 
4.7 

4.0 

4.7 

4.66 

4.6 

6.15 

6.7 
6.6 
6.4 
6.0 
6.0 

6.9 

6.5 

6.46 

5.1 

4.9 

4.8 

4.8 

2 

4.65 

3 

4.7 

4 

6.2 

7.25 

7.1 

4.7 

6 

4.7 

c 

4.7 

7 

7.16 

'■7.0" 

4.8 

8 

6.8 

4.8 

9 

4.75 

10 

4.56 

11 

12 

6.36 

7.2 

6.66 

4.85 
4.45 

13 

4.3 

14 

6.2 
6.8 

7.4 

4.3 
4.3 

4.8 
4.2 
4.3 
4.7 
4.7 

6.2 
6.0 
4.06 
4.85 
6.1 

6.2 
6.0 
6.8 
6.2 
7.0 

4.2 

16 

4.15 

16 

8.91 

17 

4.1 

18 

6.1 

7.46 

4.0 

19 

4.15 

20 

4.1 

21 

7.6 

4.06 

22 

6.4 

4.65 

23 

4.6 

24 

7.0 
7.16 

"Y,\" 

4.75 

26 

6.6 

5.0 

26 

4.96 

27 :: 

6.0 

»:::::....! 

7.46 
7.4 

6.0 

29 

7.26 

6.0 

30 

6.0 

31 

NoTK.— Relation  of  gage  height  to  discharge  affected  by  Ice  Jan.  1  to  Apr.  13,  and  Nov.  22  to  Dec.  31. 
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Daily  diicharge,  in  second-feet,  of  Cloquct  River  at  Independence,  ifinn.,  for  1912, 


Day. 


Apr.      May.      June.      Jaly.      Aug.      Sept       Oct.       Not. 


2 



3 

4 

5 

6 

7 

8 

0 t 

10 

11 

12 

13 

14 

90 

15 

90 

16 

90 

17 

78 

18 

90 

19 

158 

20 

158 

21 

686 

22 

590 

23 

217 

24 

192 

25 

635 

26 

685 

27 

590 

28 

1,070 
685 

29 

30 

1,220 

31 

317 
1,450 
1,000 

524 
1,450 

2,170 
1,450 
2,010 
1,850 
1,690 

1,370 
1,610 
800 
1,370 
1,610 

1,930 
2,250 
930 
1,220 
1,370 

302 
461 
545 
461 
1,070 

1,690 
740 
1,450 
1,300 
2,250 
2,250 


1,530 
1,930 
2,250 
2,170 
1,690 

2,390 

2,250 

1,180 

440 

193 

1,600 

1,370 

1,850 

440 

208 

193 
208 
193 
165 
370 

700 
1,000 
635 
920 
700 

415 
224 
257 
440 
257 


274 
179 
845 
1,080 
274 

206 
700 
350 
240 
465 

1,370 

1,000 

240 

806 

2,820 

3,120 
2,970 
1,720 
1,480 
240 

118 

2,250 

1,080 

700 

415 

193 
129 
79 
62 
58 
55 


60 
152 
370 
415 
370 

330 
440 
392 
465 

274 

240 
224 
206 
224 
152 

206 
274 
257 
179 
193 

140 
118 
118 
92 
85 

79 
73 
73 
152 
152 
179 


193 
165 
152 
165 
152 

140 
165 
193 
208 
224 

311 
311 
330 
292 
240 

308 
274 
257 
208 
257 

240 
224 
224 

224 
257 

257 
292 
292 
129 

79 


86 
179 
257 
330 
350 


415 
330 
311 
282 

274 
257 
340 
224 
234 

193 
234 

206 

103 

1,040 

1,600 

1,480 

1,270 

920 

920 

845 
575 
548 
370 
292 
257 


257 
308 
234 
224 
234 

224 

257 
257 
240 
179 

129 
153 
118 
100 
92 

64 

85 
73 
92 

85 


Note.— Daily  discharge  computed  from  two  rating  tables  well  defined  between  60  and  2,000  seoond-feet. 
On  June  5, 1912,  the  wing  dam  oelow  the  bridge  was  entirely  removed.  One  rathig  table  appUes  prior  to 
this  date,  and  the  other  subsequent  to  it. 

Disoham  Jan.  1  to  Apr.  13  and  Nov.  22  to  Dec.  31  estimated,  because  of  ice,  ftom  discharge  measurements 
and  records  of  daily  flow  (Jan  1  to  Mar  31  and  Dec.  1  to  31 ),  at  outlet  of  Fish  Lake  reservoir,  sec.  29,  T.  53  N., 
R.  15  W.,  and  Island  Lake  reservoir,  sec.  15,  T.  52  N.,  R.  15  W.,  fUmished  by  Great  Northern  Power  Co. 

Mean  discharge  Jan.  1  to  6  estimated  200  seoond-feet,  varying  from  about  126  to  260  seoond-fbet 

Mean  discharge  Jan.  7  to  15  estimated  90  seoond-feet,  varying  from  about  85  to  95  seoond-feet. 

Mean  discharge  Jan.  16  to  Feb.  2  estimated  155  seoond-feet,  vanrlng  from  about  135  to  200  seoond-iMt. 

Mean  discharge  Feb.  3  to  15  estimated  100  second-feet,  varying  from  about  85  to  125  second-feet. 

Mean  discharge  Feb.  16  to  27  estimated  170  second-feet,  varying  from  about  140  to  200  seoond-feet. 

Mean  discharge  Mar.  1  to  31  estimated  190  seoond-feet. 

Mean  discharge  Apr.  1  to  13  estimated  170  second-feet,  varying  from  about  90  to  350  seoond-feet. 

Mean  discharge  Nov.  22  to  30  estimated  92  seoond-feet,  varying  from  about  90  to  95  seoond-feet. 

Mean  discharge  Dec.  1  to  31,  estimated  130  seoond-feet. 

Monthly  discharge  of  Cloquet  River  at  Independence,  Minn.,  for  1912. 
[Drainage  area,  698  squaro  miles.) 


Discharge  in  second-feet. 

Run-off 
(depth  in 
inches  on 
drainage 
area). 

Month. 

Maximum.  Minimum. 

Mean. 

Per 
square 
mile. 

Accu- 
racy. 

January 

150 
140 
190 
318 
1,320 
939 
823 
216 
222 
487 
140 
130 

0.215 
.201 
.272 
.456 
1.89 
1.35 
1.18 
.309 
.318 
.696 
.201 
.186 

0.25 
.22 
.31 
.61 
2.18 
1.51 
1.86 
.36 
.35 
.80 
.23 
.31 

D. 

February 

D. 

March '"*.".    ... 

c. 

April 1 

C. 

May.:::..::,:::::::::::::::::::::::::::: 

June 

2,250 

2,390 

3,120 

465 

330 

1,600 

257 

302 
165 
55 
60 
79 
85 
64 

A. 

B. 

July 

B. 

August 

A. 

September 

A. 

October 

B. 

November 

C. 

December 

D. 

The  year 

3,120  j                55 

425 

.600 

8.38 

Note. 


footnotes  to  tables  of  daily  gage  height  and  daily  discharge. 
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STREAMS  TRIBUTARY  TO  IiAKE  MICHIGAN. 
BSOANABA  BIVEB  NEAB  ESOANABA,  MIOH. 

X«ocation. — ^At  highway  bridge  between  Escanaba  and  Gladstone,  Mich.,  about  9 
miles  north  of  Escanaba  and  4  miles  above  mouth  of  river,  T.  40  N.,  R.  23  W., 
at  quarter-section  comer  between  sees.  24  and  25. 

SrecordB  available  .--August  25, 1903,  to  March  31, 1909;  June  1, 1909,  to  December 
31, 1912.    Discharge  measurements  only  April,  May,  and  July,  1903. 

IDrainage  area. — 800  square  miles. 

Oa^e. — Standard  chain,  attached  to  bridge;  new  gage  installed  November  15,  1910. 

Cliaiinel. — Probably  permanent. 

IDischarge  xneaaurexnents. — ^Made  from  downstream  side  of  bridge. 

"^iTinter  flow. — ^Affected  by  ice  which  exists  some  years  for  nearly  4  months. 

./Lccuxacy. — Relation  between  gage  height  and  dischaige,  during  the  logging  season, 
affected  by  backwater  from  log  jams.  All  gage  readings  for  1912  are  correct, 
provided  ^e  new  chain  (installed  Nov.  15,  1910}  has  not  stretched,  and  pro- 
vided, also,  that  the  structure  to  which  the  gage  is  attached  has  not  changed  since 
July  16,  1908. 

Daily  gage  heightf  in  feet,  o/Egcanaba  River  near  Escanaba,  Mich. ,  for  1912. 
[MJ88  Olive  Beauchamp,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

I     

5.8 
6.9 
S.0 
5.9 
6.8 

5.9 

4.1 
4.3 
4.6 
5.2 
6.4 

5.5 

4.3 
4.1 
4.0 
4.0 
4.4 

4.6 
4.9 

4.8 
4.8 
4.3 

4.3 
4.0 
4.0 
3.7 
3.5 

3.3 
3.3 
3.3 
3.2 
3.2 

3.3 
3.4 
4.0 
4.5 
4.3 

4.1 
3.9 
4.1 
4.4 
4.1 
4.1 

3.6 
3.3 
3.3 
3.2 
8.1 

3.1 

3.0 
2.9 
2.9 
2.8 

2.7 
3.0 
3.5 
3.5 
3.4 

3.3 
8.4 
3.3 
3.1 
3.0 

2.0 
2.8 
2.6 
2.6 
2.5 

2.4 
2.3 
2.2 
2.2 
2.1 

2.1 
2.0 
2.2 
2.2 
2.1 

2.1 
2.2 
2.5 
2.6 
2.4 

2.5 
2.4 
2.3 
2.2 
2.2 

2.2 
2.1 
2.1 
2.0 
2.0 

2.0 
2.1 
2.0 
2.2 
2.2 

2.2 
2.3 
2.1 
2.1 
2.2 
2.2 

2.2 
2.1 
2.1 
2.1 
2.0 

2.1 
2.3 
2.6 
3.0 
3.3 

3.8 
3.9 
3.7 
3.6 
3.3 

2.9 
8.0 
2.9 
3.0 
2.6 

2.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2.6 
2.6 
2.6 
2.6 
2.6 

8.1 
3.3 
3.2 
3.1 
2.9 

2.8 
2.6 
2.6 
2.8 
2.9 

2.9 
3.0 
2.9 
3.0 
2.8 

2.8 
2.8 
2.8 
2.8 
2.9 

2.9 
2.9 
3.0 
3.1 
3.2 

3.3 
8.1 
3.1 
3.0 
3.0 

2.4 
2.5 
2.5 
2.6 
2.6 

2.5 
2.5 
2.4 
2.4 
2.5 

2.5 
2.6 
3.7 
3.7 
3.6 

3.4 
3.2 
3.0 
2.9 
2.8 

2.8 
8.0 
3.2 
8.1 
8.2 

8.0 
8.0 
2.9 
2.9 
2.8 
2.8 

2.7 
2.7 
2.6 
2.6 
2.7 

2.6 
2.6 
2.6 
2.7 
2.6 

2.7 
2.7 
2.7 
2.7 
2.6 

2.6 
2.6 
2.6 
2.5 
2.5 

2.5 
2.6 
2.6 
2.5 
2.6 

2.6 
2.6 
2.5 
2.7 
4.6 

4.4 

2   

3.6 

3.9 

3   

8.6 

4      

3.6 

5   

3.6 

A   

3.4 

7  

3.4 

g   

9  

3.6 

5.6 
4.5 

4.1 
4.3 
4.6 
4.3 
4.7 

5.4 
4.8 
4.6 
4.4 
4.3 

4.5 
4.6 
4.9 
5.1 
5.1 

4.9 
5.0 
4.8 
4.7 
4.5 

10   

11    

12  

13    

4.4 

14*'    

15   

1ft    

3.7 

17 

4.5 

18   

19     

20   

4.4 

21 

22 

23  

3.5 

24 

4.0 

25  

26 

4.1 

27     

4.3 

28 

29 

30 

3.6 

31    

Note.— Relation  of  eage  height  to  discharge  affected  by  ice  Jan.  1  to  Mar.  31,  and  Nov.  80  to  Dec.  31. 
lelime  betwei  '' 


The  ice  went  oat  sometJ 


1  Apr.  1  and  5. 


Digitized  by  VjOOQ IC 


80  SUBFACB  WATER  SUPPLY,  1912,  PABT  IV. 

Daily  ducharge,  in  aecond-feety  of  Eicanaba  River  near  JES&sanaba,  Miek,,/or  1912. 


Day. 


Apr. 


M»y. 


June. 


July. 


Ang. 


Sept. 


Oct. 


Nov. 


1. 
2. 
3. 
4. 

5. 

6. 
7. 
8. 
9. 
10. 

11. 
12.. 
13. 
H., 
15. 

16.. 
17.. 
18., 
19.. 
20-. 

21.. 
22.. 
23. 
24.. 
25.. 

26.. 
27.. 
28.. 
29.. 
80.. 
31.. 


2,530 
2,860 
3,400 
4,050 
5,120 

5,860 
5,440 
6,530 
5,610 
3,210 

2,530 
2,860 
3,400 
2,860 
3,590 

5,120 
3,790 
3,400 
3,030 
2,860 

3,210 
3,400 
4,000 
4,430 
4,430 

4,000 
4,210 
3,790 
3,590 
3,210 


2,860 
2,580 
2,380 
2,380 
8,080 

8,400 
4,000 
3,790 
3,790 
2,860 

2,860 
2,380 
2,380 
1,050 
1,680 

1,420 
1,420 
1,420 
1,300 
1,300 

1,420 
1,550 
2,380 
3,210 
2,860 

2,530 
2,230 
2,530 
3,080 
2,530 
2,530 


1,810 
1,420 
1,420 
1,300 
1,180 

1,180 

1,070 

970 

970 


790 
1,070 
1,680 
1,680 
1,550 

1,420 
1,550 
1,420 
1,180 
1,070 

970 
880 
710 
710 
680 

550 
480 
410 
410 
350 


350 
300 
410 
410 
350 

860 
410 
680 
680 
550 

630 
550 
480 
410 
410 

410 
350 
360 
800 
300 

300 
360 
800 
410 
410 

410 
480 
350 
360 
410 
410 


410 
860 
350 
350 
800 

360 

480 

710 

1,070 

1,420 

2,090 
2,230 
1,960 
1,810 
1,420 

970 
1,070 

970 
1,070 

710 

710 
710 
710 
710 
710 

710 
710 
710 
710 
710 

no 


1,180 
1,300 
1,300 
1,180 
970 

880 
710 
710 
880 
970 

970 
1,070 

970 
1,070 

880 


880 
880 
970 

970 

970 

1,070 

1,180 

1,300 

1,420 
1,180 
1,180 
1,070 
1,070 


550 
680 
8» 
710 
710 

680 
8» 
550 
560 
030 

630 

no 

1,960 
1,950 
1,810 

1,560 

1,300 

1,070 

970 


1,070 
1,800 
1,180 
1,800 

1,070 

1,070 

970 

970 

880 


790 
790 
710 
710 
790 

710 
710 
710 
790 
710 

790 

790 
790 
790 

no 

710 
710 
710 
690 
6» 

630 
710 

no 

630 

no 

no 
no 

690 
790 
900 


Note.— Dally  diKharge  detwrained  ftom  a  rating  ourve  well  defined  about  300  second-feet.  Discberge 
Apr.  1  to  5  may  be  somewhat  high  because  of  ice  effect.  Discharge  Nov.  30  estimated  by  compartaa 
with  Menominee  River. 

Monthly  discharge  of  Eecanaba  River  near  Eecanaba,  Mich,  y  for  191i, 
[Drainage  area,  800  square  mUee.) 


Month. 


January 

February . . 

March 

April 

May 

June 

July 

August 

September. 

October 

November.. 
December.. 


The  year. 


Discharge  in  second-feet. 


Maximum. 


5,610 


Minimum. 


5,610 

2,530 

4,000 

1,300 

1,810 

350 

630 

300 

2.230 

300 

1.420 

no 

1,950 

550 

900 

630 

Mean. 


900 

860 

830 

3,860 

2,460 

1,060 

412 

900 

1,030 

987 

727 

660 


1,220 


Per 
square 
mile. 


1.12 
1.06 
1.04 
4.81 
3.06 
1.32 
.515 
1.12 
1.20 
1.23 
.909 
.812 


Run-off 
(depth  hi 
inches  on 
drainage 

area). 


Accu- 
racy. 


1.29 
1.14 
1.20 
5.37 
3.53 
1.47 

.89 
1.29 
1.44 
1.42 
1.01 

.94 


1.52 


20.60 


Note.— Discharge  Jan.  1  to  Mar.  31  and  Nov.  30  to  Dec.  31  estimated  by  comparison  with  the  record  of 
flow  of  Menominee  River. 
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KBHOIONEB  BIVB&  HBAB  IRON  KOUNTAZN,  KIOH. 

Location. — At  the  Homestead  highway  bridge,  3^  miles  south  of  Iron  Mountain, 
Mich. 

BecordB  avaiIable.-~September  4,  1902,  to  March  31, 1909;  June  5, 1909,  to  Decem- 
ber 31,  1912. 

Drains^  area.— 2,420  square  miles. 

Gage. — Standard  chain,  attached  to  the  bridge  May  18, 1904;  the  original  gage  wsa  a 
staff  on  the  right  abutment  of  the  bridge. 

Chazmel. — Probably  permanent. 

Artificial  eontrol. — ^The  flow  of  the  river  is  to  a  certain  extent  controlled  by  logging 
dams. 

Winter  flow. — It  is  reported  under  good  authority  that  owing  to  the  presence  of  a 
stream  of  water  from  the  Iron  Mountain  mines  flowing  into  the  river  a  short  dis- 
tance above  the  gage,  and  to  the  fact  that  there  are  heavy  rapids  below  the  gage, 
ice  seldom  causes  backwater  at  the  gage. 

Accuracy. — Records  will  have  to  be  used  with  caution,  as  no  discharge  measurements 
have  been  made  since  1910  and  backwater  may  be  caused  by  ice  and  logs  during 
certain  portions  of  the  year. 

Cooperation.— Gage  checked  with  level  and  information  r^;arding  ice  furnished  by 
H.  G.  Roby,  resident  engineer,  Peninsular  Power  Co.,  of  Madison,  Wis. 

Daily  gage  height^  in  feet,  of  Menominee  River  near  Iron  Mountainy  Mich.y  for  191t. 

[A.  J.  St.  Arnauld,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

3.3 
3.3 
3.3 
3.3 
3.3 

3.3 
4.8 
4.8 
4.6 
4.4 

4.0 
8.0 
3.3 
3.0 
3.0 

3.0 
3.0 
3.0 
3.0 
3.0 

2.0 
2.7 
2.5 
4.0 
4.0 

4.0 
4.0 
4.0 
3.6 
8.1 
3.0 

3.6 
3.2 
3.6 
8.6 
3.1 

8.1 
8.0 
8.5 
3.5 
8.5 

8.3 
3.0 
8.0 
3.0 
3.0 

3.3 
3.6 
3.3 
3.3 
3.6 

8.3 
3.3 
3.3 
3.3 
3.3 

3.3 
3.2 
3.2 
8.2 

3.2 
3.2 
3.2 
3.0 
2.8 

2.8 
2.8 
2.8 
2.8 
8.2 

8.1 
2.0 
2.9 
2.9 
8.1 

8.1 
3.2 
8.2 
3.3 
8.3 

8.8 
8.8 
3.3 
3.3 
3.3 

3.8 
3.4 
8.6 
8.9 
3.9 
8.8 

8.4 
8.6 
3.5 
8.5 
4.7 

5.9 
7.4 
8.3 
8.0 
7.5 

6.5 
6.7 
7.2 
6.7 
5.5 

7.7 
5.5 
5.5 
5.4 
5.0 

7.5 
7.2 
7.6 
8.0 
8.3 

8.7 
9.0 
9.0 
9.0 
7.0 

7.0 
6.0 
7.1 
8.0 
8.5 

9.7 
10.9 
11.0 
10.6 

lao 

9.0 
•    9.0 
8.7 
8.4 
8.2 

7.7 
6.3 
5.8 
5.6 
4.8 

4.6 
6.4 
7.2 
7.7 
7.2 

7.0 
6.7 
7.1 
7.1 
6.8 
6.8 

6.0 
6.0 
5.8 
6.8 
5.4 

5.2 
5.0 
4.2 
4.2 
3.8 

3.6 
3.8 
8.8 
4.0 
4.0 

4.6 
4.4 

4.2 
4.0 
4.0 

3.7 
3.7 
3.6 
2.9 
2.7 

2.6 
2.5 
2.5 
2.5 
2.5 

2.7 
2.2 
1.9 
1.9 
1.9 

2.2 
2.2 
2.1 
2.1 
2.3 

2.3 
2.2 
1.9 
1.8 
1.8 

1.6 
1.7 
1.6 
1.6 
1.6 

1.6 
1.6 
1.6 
2.0 
2.1 

2.0 
1.9 
1.9 
2.1 
2.2 
2.3 

2.2 
2.1 
2.1 
2.1 
2.0 

2.0 
2.5 
3.3 
3.6 
4.2 

8.1 
7.9 
7.3 
6.1 
5.4 

5.0 
6.0 
5.0 
5.0 
5.0 

5.0 
5.0 
5.1 
5.0 
4.7 

4.4 

4.5 
4.7 
4.7 
4.9 
5.1 

5.0 
5.0 
4.8 
4.8 
4.6 

4.4 

4.0 
8.8 
3.6 
3.6 

4.0 
4.0 
3.9 
8.6 
3.4 

3.2 
3.1 
8.0 
2.9 
3.0 

3.1 
3.1 
3.1 
3.1 
3.0 

2.9 
2.7 
2.7 
2.7 
2.6 

2.2 
2.3 
2.2 
2.2 
2.2 

2.2 
2.3 
2.0 
1.9 
2.0 

2.0 
2.8 
5.4 
5.1 
5.0 

4.5 
4.0 
3.6 
8.1 
3.1 

2.9 
2.9 
2.9 
2.6 
2.6 

2.6 
2.6 
2.4 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.3 
2.3 
2.3 
2.2 
2.2 

2.1 
2.0 
1.8 
1.8 
1.6 

1.7 
1.6 
1.6 
1.6 
1.6 

1.7 
1.7 
1.7 
1.7 
1.9 

2.0 

2 

2.6 

3 

2.6 

4 

2.6 

5 

3.0 

6 

3.6 

7 

3.8 

8 

3.2 

0 

2.8 

10          

2.6 

11 

2.6 

12 

2.4 

13 

2.3 

14 

2.3 

15 

2.3 

16 

2.3 

17 

2.8 

18 

2.8 

19              

2.3 

20 

2.8 

21 

2.3 

22      

2.8 

23 

2.3 

24 

2.2 

25 

2.3 

26 

2.8 

27 

2.5 

28 

2.2 

29 

2.0 

30        

2.0 

31 

2.0 

Note.— Apparently  no  backwater  from  ice  during  1912. 
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Daily  discharge,  in  second-feetf  of  Menominee  River  near  Iron  Mountain,  Minsk.,  for  191t. 


Day. 


Jan.     Feb.     Mar.     Apr.     May.    Jane.    July.    Aug.    Sept.     Oct.     Nor.    Dec. 


1, 
2. 
3. 
i. 

b. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


2,440 
2,440 
2,440 
2,440 
2,440 

2.440 
3,580 
3,580 
3,420 
3,260 

2,960 
2,660 
2,440 
2,220 
2,2S0 

2,220 
2,220 
2,220 
2,220 
2,220 

2,150 
2,010 
1,880 
2,960 
2,960 

2,960 
2,960 
2,960 
2.660 
2,290 
2,220 


2,660 
2,360 
2,660 
2,660 
2,290 

2,290 
2,220 
2,580 
2,580 
2,580 

2,440 
2,220 
2,220 
2,220 
2,220 

2,440 
2,660 
2,440 
2,440 
2,660 

2,440 
2,440 
2,440 
2,440 
2,440 

2,440 
2,360 
2,360 
2,360 


2,360 
2,360 
2,360 
2,220 
2,080 

2,080 
2,060 
2,060 
2,080 
2,360 

2,290 
2,160 
2,150 
2,150 
3,290 

2,290 
2,360 
2,360 
2,410 
2,440 

2,440 
2,440 
2,440 
2,440 
2,440 

2,440 
2,510 
2,660 
2,880 
2.880 
2,810 


2,510 
2,580 
2,580 
2,580 
3,500 

4,580 
6,080 
7,080 
6,740 
6,180 

5,160 
5,360 
5,860 
5,860 
4,200 

6,400 
4,200 
4,200 
4,110 

3,750 

6,180 
5,860 
6,300 
6,740 
7,060 

7,440 
7,890 
7,890 
7,890 
5,660 


5,660 
4,680 
5,760 
6,740 
7,220 

8.710 
10,200 
10,300 
9,800 
9,070 

7,890 
7,890 
7,440 
7.J00 
6,970 

6,400 
4,960 
4,490 
4,300 
3,580 

3,420 
5,060 
5,860 
6,400 
5,860 

5,660 
5,360 
5,760 
5,760 
5,460 
5,460 


4,680 
4,680 
4,480 
4,490 
4,110 

8,030 
3,750 
3,110 
3,110 
2,810 

2,660 
2,810 
2,810 
2,960 
2,960 

3,420 
3,260 
3,110 
2,9e0 
2,960 

2.740 
2,740 
2.660 
2.150 
2,010 

1,940 
1,880 
1,880 
1,880 
1,880 


2,010 

1, 
,500 
,500 
,500 


1,680 
1,620 
1,620 
1,620 
1,500 

1,560 
1,880 
2,440 
2,660 
3,110 

6,800 
6,640 
5,970 
4,780 
4,110 

8,750 
3,750 
3,750 
3,750 
3,750 

3.750 
3,750 
3,840 
3,750 
3,500 

3,260 
3,340 
3,500 
3,500 
3,660 
3,840 


3,750 
3,750 
3,580 
8,580 
3,420 

3,260 
2,960 
2,810 
2,660 
2,660 

2,960 
2,9e0 
2,880 
2,660 
2,510 

2,360 
2,290 
2,220 
2,150 
2,220 

2,290 
2,290 
2,290 
2,290 
2,220 

2,150 
2,010 
2,010 
2,010 
1,940 


1,680 
1,750 
1,680 
1,680 
1,680 

1,680 

1,750 
1,560 
1,500 
1,560 

1,560 
2,080 
4,110 
3,840 
3,730 

3,340 
2,960 
2,660 
2,290 
2,290 

2,150 
2,150 
2,160 
1,940 
1,940 

1,940 
1,940 
1,830 
1,680 
1,680 
1,680 


1,680 
1,680 
1,680 
1,680 
1,680 

1,680 

1,680 
1,680 
1,680 
1,680 

1.780 
1,750 
1,750 
1,680 
1,680 

1,620 
1,560 
1,440 
1.440 
1,340 

1,380 
1.340 
1,340 
1,340 
1,340 

1,300 
1,390 
1,390 
1.390 
1,500 


NoTE.~Dally  discharge  determined  from  a  well-defined  rating  carve. 

Monthly  discharge  of  Menominee  River  near  Iron  Mountain,  Mich.,  for  1912, 
[Drainage  area,  2,420  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum.  Minimum.     Mean, 


Per 
square 
mile. 


Run-off 
(depth  in 
inches  on 
drainage 
area). 


January 

February 

March 

April 

May 

June 

July..... 

August 

September 

October 

November 

December 

The  year 


3,580 
2,660 
2,880 
7,890 
10,300 
4,680 
2,010 
6,860 
3,750 
4,110 
1,750 
2,810 


1,880 
2,220 
2,080 
2,510 
3,420 
1,880 
1,340 
1,560 
1,940 
1,500 
1,340 
1,560 


2,580 
2,430 
2,370 
5,400 
6,430 
3,030 
1,550 
3,440 
2,640 
2,140 
1,550 
1,870 


1.07 

1.00 

.979 

2.23 

2.66 

1.25 

.640 

1.42 

L09 

.884 

.640 

.773 


1.23 

1.06 

1.13 

3.49 

3.07 

1.40 

.74 

1.64 

1.23 

1.03 

.71 

.89 


10,300 


1,340 


2,950 


i.a 


10.03 


WOLF  BIVEB  AT  KESHBNA,  WIS. 

liocatloii. — ^At  the  highway  bridge  at  Keshena,  3  miles  below  the  outlet  of  the  West 
Branch  of  Wolf  River,  which  enters  from  the  right. 

Beoords  available.— May  9,  1907,  to  March  31, 1909;  Febniary  10, 1911,  to  Decem- 
ber 31,  1912. » 

Drainage  area.— 797  square  miles. 

>  See  also  Water  powers  of  Wisconsin:  BuU  Wisooosln  Oeol.  and  Nat.  Hist.  Survey  Ko,  30,  1906, 
pp.  100-102. 
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OAge, — A  vertical  staff  gage  has  been  maintained  at  the  same  datum  since  installation. 
The  gage  was  read  twice  daily  up  to  October  1,  1911.  Since  that  date  mean  of 
three  readings  (morning,  noon,  and  evening)  taken  as  mean  for  day. 

ChaxmeL— Gravel;  smooth  and  practically  permanent. 

I>iBcharge  xneasurexnents. — ^Made  from  the  bridge. 

Artificial  control. — ^The  river  and  main  tributaries  above  Keshena  are  controlled  to 
some  extent  by  logging  dams. 

Winter  flow. — During  the  winter  solid  ice  forming  in  the  vicinity  of  the  gage  causes 
1  to  3  feet  of  backwater. '  At  times  during  the  winter  slush  and  frazil  ice  collect 
under  this  ice  cover,  making  it  impossible  to  make  discharge  measurements.  The 
ice  forms  at  the  falls  above  Keshena  and  floats  in  the  river  as  far  as  backwater  from 
the  dam  at  Shawano. 

.Accuracy.— During  open-water  season  the  accuracy  depends  upon  the  accuracy  with 
which  the  mean  gage  height  is  determined.  Conditions  favor  the  accurate  deter- 
mination of  discharge. 


Dikharge  meaaiwemenU  of  Wolf  River  at  Keahenay  Wis.,  in 

1912, 

Date. 

Hydrognpher. 

height. 

ohuge. 

Feb.  13a 

S.  B.  Soal^    ...    . 

Fea. 
3.96 
2.26 
2.20 

342 

Oct.  29 

...do 

889 

31 

do 

870 

a  Complete  loe  cover.    Avefage  thickness  of  ice,  2.4  feet. 

Daily  gage  height^  in  feet,  of  Wolf  River  at  Keshena,  Wis.,  for  191 1. 
[R.  and  N.  Oauthler,  observers.) 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

5.4 
(.5 
6.6 
6.7 
4.7 

4.7 
4.8 
5.2 
5.4 
6.5 

5.4 
5.4 
5.3 
5.2 

4.7 

4.7 
4.6 
4.5 
4.4 

4.5 

4.6 
4.5 
4.4 
4.3 
4.3 

4.3 
4.2 
4.4 
4.3 
4.2 
4.2 

4.1 
4.0 
4.1 
4.2 
4.3 

4.2 
4.0 
8.9 
8.6 
3.7 

3.6 
3.7 
8.6 
3.6 
3.6 

3.6 
3.5 
3.4 
3.4 
3.5 

3.6 
8.5 
8.4 
3.3 
3.2 

8.2 

8.0 
2.8 
2.8 

2.6 
2.6 
2.5 
2.4 
2.4 

2.3 
2.2 
2.2 
2.3 
2.2 

2.1 
2.0 
1.9 
1.6 
1.6 

1.6 
1.7 
1.7 
1.7 
1.6 

1.6 
1.4 
1.6 
1.6 
1.7 

1.8 
1.8 
1.8 
1.9 
1.7 
2.1 

2.4 

2.6 
2.6 

2.7 
2.8 

2.9 
3.0 
3.2 
3.4 
3.2 

3.2 
3.2 
3.1 
3.2 
3.3 

3.3 
3.2 
3.0 
2.8 

2.8 

2.8 
8.4 
8.6 
8.5 
8.4 

8.3 
3.4 
8.3 
3.2 
3.1 

8.0 
3.0 
8.0 
3.1 
3.7 

4.0 
3.8 
8.5 
8.4 
8.2 

8.0 
8.1 
3.2 
3.2 
3.1 

3.1 
3.2 
3.0 
2.9 
2.9 

2.8 
2.8 
2.8 
2.9 
2.8 

2.8 
3.0 
8.3 
3.4 
8.4 
8.5 

8.4 
8.3 
8.2 
3.0 
3.0 

2.8 
2.7 
2.6 
2.4 
2.4 

2.4 
2.3 
2.4 
2.3 
2.3 

2.3 
2.2 

2.0 
2.0 
2.0 

1.8 
1.6 
1.6 
1.6 
1.5 

1.6 
1.6 
1.4 
1.4 
1.4 

1.4 
1.6 
1.6 
1.9 
2.1 

1.8 
1.9 
2.0 
2.1 
2.0 

2.1 
2.0 
2.0 
2.0 
2.1 

2.0 
2.1 
2.0 
1.8 
1.6 

1.6 
1.6 
1.7 
5.7 
5.2 

4.7 
4.2 
3.4 
2.9 
2.5 
2.3 

2.2 
2.0 
2.0 

1.8 
1.8 

1.7 
2.0 
2.4 
3.1 
3.9 

4.6 
4.2 
4.3 
4.0 
3.8 

3.4 
3.5 
3.6 
3.6 
3.5 

3.2 

2.8 
2.8 
2.6 
2.7 

2.5 
2.4 
2.5 
2.8 
2.4 
2.3 

5.7 
6.7 
5.6 
5.0 
4.6 

4.2 

4.0 
3.6 
3.6 
3.3 

3.5 
8.2 
3.1 
2.8 
2.8 

2.8 
3.2 
3.1 
2.9 
2.7 

2.7 
2.6 
2.6 
2.6 
2.8 

2.7 
2.7 

2.7 
2.8 

2.7 

2.2 

2.0 
2.2 
2.3 
2.4 

2.2 

2.2 
2.4 
2.4 
2.3 

2.4 
2.5 

2.8 
2.8 
2.8 

2.4 
2.4 
2.3 
2.5 
2.2 

2.3 
2.5 
2.5 
2.2 
2.3 

2.2 
2.3 
2.2 
2.4 
2.4 
2.4 

2.4 
2.3 
2.1 
2.0 
2.0 

2.0 
2.0 
2.0 
2.2 
2.2 

2.1 
2.2 
2.2 
2.5 
2.3 

2.3 
2.2 
2.3 
2.2 
2.2 

.2.2 
2.2 
2.1 
2.3 
2.1 

2.0 
1.9 
2.0 
2.0 
1.9 

2.0 

2         

2.8 

3    

2.0 

4         

2.8 

5 

2.8 

6 

2.8 

7 

2.7 

8      

2.7 

9 

2.6 

10     

3.0 

11       

2.8 

12   

2.6 

13 

8.0 

14 

3.8 

15      

4.5 

16 

4.6 

17 

4.5 

Ig 

4.4 

19 

4.3 

20   

4.4 

21 

4.6 

22 

4.4 

23 - 

24 

4.7 
5.1 

35   

5.4 

26   

6.5 

27 

6.4 

28   

5.6 

29 

5.4 

30       

6.4 

31 

5.3 

NOTB.— Relatkm  of  gage  beigbt  to  discharge  affected  by  ice  Jan.  1  to  about  Mar.  30  and  about  Dec.  10 
to  31. 

1672^— WBP  324--14 ^3 
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DaiUy  diichargey  in  mcxmd-futy  of  Wolf  River  at  Ketherya,  Wi»,jfor  1912. 


Day. 


Apr. 


May. 


June. 


July.  I  Aug. 


Sept 


Oct. 


Nov. 


Dec 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
13. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

28. 
27. 
28. 
29. 
30. 
31. 


962 
1.060 
1.060 
1,110 
1,170 

1.220 
1,280 
1.40D 
1,530 
1,400 

1,400 
1.400 
1.340 
1,400 
1.460 

1.460 
1,400 
1.280 
1,170 
1,170 

1,170 
1,530 
1.660 
1,590 
1,530 

1,460 
1.830 
1,460 
1,400 
1,340 


1,280 
1,280 
1.280 
1,340 
1,720 

1.920 
1,790 
1,590 
1,530 
1,400 

1.280 
1,340 
1,400 
1.400 
1,340 

1.340 
1.400 
1,280 
1.220 
1,220 

1,170 
1.170 
1.170 
1,220 
1,170 

1,170 
1.280 
1,460 
1,530 
1,530 
1,590 


1,530 
1,460 
1,400 
1.280 
1,280 

1.170 

1.110 

1,060 

962 

962 

962 
915 
962 
915 
915 

780 
780 
780 

695 
614 
614 
575 
575 

614 
614 
586 
536 
536 


536 

614 
614 
737 
824 

095 
737 
780 
824 
780 

824 
780 
780 
780 


780 
824 
780 
695 
614 

614 

614 

654 

3.140 

2,770 

2.400 
2.060 
1,530 
1,220 
1,010 
915 


860 
780 
780 
696 
695 

654 

780 

963 

1,340 

1,850 

2,330 
2.060 
2.120 
1,990 
1.790 

1.530 
1.690 
1,660 
1.660 
1,590 

1,400 
1,170 
1,170 
1,060 
1,110 

1,010 

962 

1,010 

1,170 

962 

915 


3,140 
3,910 
3.060 
2,690 
2,330 

2,060 
1,920 
1.660 
1.590 
1,480 

1.590 
1.400 
1,340 
1,170 
1.170 

1.170 
1.400 
1.340 
1.220 
1,110 

1.110 
1,060 
1,060 
1.060 
1,170 

1.110 
1.110 
1,110 
1,170 
1,110 


780 
860 
915 
962 


962 
962 
915 

962 
1.010 
1.170 
1.170 
1,170 

962 

962 

915 

1.010 


915 

1,010 

1,010 

860 

915 

860 
915 
869 
962 
962 
962 


915 
834 
780 
780 

780 
780 
780 
869 
869 

824 
869 
860 
1.010 
915 

915 
860 
915 
809 
860 


869 
824 
915 
824 

780 
737 
780 
780 
737 


730 
1,170 
1.230 
1,170 
1,170 

1.170 
I.IIO 
1.110 

i.oeo 


Note.— Daily  discharge  computed  from  a  rating  curve  well  defined  between  400  and  2,000  second-feet. 
Discharge  Jan.  1  to  Mar.  30  and  Dec.  10  to  31  estimated,  because  of  ice.  from  two  discharge  measurements, 
observer's  reports,  climatologic  records,  and  flow  of  West  Branch  Wolf  River  at  Neopit.  Mean  discharge, 
Jan.  1  to  31  estimated  620  second-feet,  varying  from  about  770  to  470  second-CBet;  mean  discharge  Feb. 
1  to  29  estimated  380  second-feet,  varying  from  about  460  to  340  second-feet;  mean  d^harge  Mar.  1  to  30 
estimated  430  second-feet,  varynig  from  about  350  to  700  second-feet;  mean  discharge  Dec.  10  to  31 
estimated  920  second-feet,  varying  from  about  1,040  to  840  second-feet. 

Monthly  discharge  of  Wolf  Rivet  at  KeshenOj  Wis.,  for  191S. 
[Drainage  area,  707  square  miles.] 


Discharge  in  second-feet. 


Month. 


I 


I 


Minimum. 


Mean. 


Per 
square 
mile. 


Run-off 
(depth  in 
inches  on 
drainage 

area). 


Accu- 
racy. 


January... 
February. 

March 

AprlL 

May 

June 


July. 

August 

September. 
October.... 
November.. 
December.. 


824 

1,660 

962 

1.990 

1,170 

1,530 

536 

3,140 

536 

2,330 

654 

3,910 

1,060 

1,170 

780 

1,010 

737 

1,220 

620 

380 

448 

1,340 

1,380 

897 

1,020 

1,280 

1,590 

949 

846 

974 


0.778 
.477 
.556 
1.68 
1.73 
1.13 
1.28 
1.61 
1.99 
1.19 
1.06 
1.22 


0.90 
.51 
.64 
1.87 
1.99 
1.26 
1.48 
1.86 
2.23 
1.37 
1.18 
1.41 


The  year. 


I 


3,910 


978 


1.23 


16.  < 


NoTB.~See  note  to  table  of  daily  discharge. 
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WB8T  BBANOH  OF  WOLF  BIVBB  AT  NEOPTT,  WIS. 

Loeation. — At  the  dam  and  power  plant  at  Neopit,  a  station  of  the  Wisconsin  Northern 
Railroad,  20  miles  north  of  Shawano. 

Records  available.— January  25  to  December  31, 1912. 

Drainage  area.— 108  square  miles. 

Oag^e.— Vertical  staff. 

Determination  of  flow. — An  attempt  in  1911  to  measure  the  flow  by  current  meter 
a  short  distance  below  the  dam  proved  unsatisfactory,  and  it  was  decided  to  rate 
the  turbine  and  spillway.  The  power  is  developed  by  means  of  a  timber  dam, 
about  14  feet  high,  which  backs  the  water  upstream  for  a  considerable  distance  and 
forms  a  service  reservoir.  The  spillway  is  a  rectangular  opening  about  13  feet 
wide,  which  is  closed  by  means  of  stop  planks.  Little  water  leaks  through  the 
dam,  but  considerable  passes  between  the  planks  when  all  are  in  place.  The 
power  house  is  at  the  dam  and  is  equipped  with  a  35*inch  Leffel-Samson  turbine, 
belted  to  a  60-kilowatt  generator,  which  is  used  chiefly  for  lighting.  The  turbine 
takes  water  from  the  service  reservoir  through  a  rectangular  flume,  which  is  9  feet 
wide  by  6  feet  deep  and  is  lined  with  smooth  planks.  The  turbine  was  rated  by 
means  of  current  meter  measurements  in  the  flume.  The  spillway  and  leakage 
through  the  boards  were  rated  by  measiu^ments  in  the  sluiceway.  Gages  were 
placed  in  the  pond  and  below  the  dam  to  show  the  head  on  the  turbine.  Readings 
of  both  gages,  voltage,  amperage,  and  number  of  planks  removed  from  the  spill- 
way were  recorded  seven  times  ea^^h  day,  at  6,  7,  and  10  a.  m.,  12  m.,  3,  6, 
and  10  p.  m.  These  readings  were  then  weighted  in  accordance  i^ith  the  elapsed 
interval. 
Accuracy. — Current  meter  measurements  made  October  30,  1912,  and  January  29, 
1913,  indicate  that  the  records  were  being  carefully  taken  and  that  the  computa- 
tions give  results  well  within  10  per  cent. 


Daily  dUcharg 

g,  in  uctmd'feet,  of  West  Branch  of  Wolf  River  at 

NeopU,  Wii.Jor 

191t. 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1   

147 
140 
138 
135 
137 

03 

67 
147 
109 
109 

135 
111 
111 
89 
99 

100 
88 
106 
100 
104 

138 
133 
90 
133 
141 

118 
136 
147 
125 
100 
124 

136 
166 
122 
155 
135 

150 
149 
96 
115 
108 

146 
124 
147 
123 
128 

144 
134 
162 
163 
167 

155 
114 
123 
112 
141 

121 
98 
114 
106 

107 
141 
113 
91 
130 

101 
91 
84 
86 

134 

96 
82 
94 
115 
111 

95 
135 

84 
123 

92 

79 
112 
106 
131 
106 

106 
133 
143 
103 
150 
166 

128 
128 
123 
166 
109 

212 
211 
172 
196 
189 

216 
236 
141 
206 
206 

217 
214 
62 
137 
180 

235 
198 
233 
147 
84 

188 
206 
322 
115 
165 

141 
129 
152 
229 
244 

217 
211 
186 
149 
169 

187 
182 
162 
188 
221 

157 
182 
184 
181 
158 

158 
234 
164 
131 
153 

141 
185 
202 
179 
153 
180 

138 
133 
144 
160 
129 

140 
171 
167 
127 
156 

167 
185 
150 
137 
90 

137 
118 
147 
156 
130 

99 
05 
115 
152 
95 

105 
114 
180 
90 
113 

124 
122 
112 
167 
61 

123 
222 
61 
145 
158 

134 
131 
148 
160 
117 

123 
142 
140 

87 
126 

118 
101 
352 
099 

648 

217 
141 
183 
136 
73 
253 

TO 
80 
130 
120 
115 

122 
149 
208 
313 
429 

346 
182 
214 
217 
170 

141 
174 

142 
139 
119 
141 
•  148 

148 
146 
143 
85 
149 

161 
160 
170 
ITO 
165 

162 
96 
115 
110 

83 

75 
82 
117 
159 
149 

121 
127 
112 
131 
175 

175 

2 

208 

3     

208 

4 

107 

5    

183 

6 

190 

7 

120 

8     

;$ 

9 

10    

149 

11   

142 

12 

130 

13 

128 

14 

134 

16   

128 

16   

146 

17 

148 

18    

147 

19 

118 

20  

135 

21  

145 

22 

:::::::::::::: 

120 

23   

113 

24 

157 

25   

134 

26 

161 

27 

123 

28    

118 

29 

179 

30  

118 

31 

137 

104 
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Jfontftfy  discharge  of  Weit  Braruh  of  Wolf  River  at  NeopU,  WU,Jor  1912. 
(DnlnacB  area,  108  aqnare  miles.) 


Month. 


January 

Febroary... 

March 

April 

Bloy 

June , 

July 

Auj^ost  1-17. 
November. . 
Deoembor.. 


Discharge  in  aeoond-feet. 


Maximum. 


109 
167 
166 
323 
244 
185 
999 
429 
176 
208 


Minimum. 


67 
98 
79 
62 

129 
90 
61 
70 
75 

104 


Mean. 


130 
133 
111 
180 
178 
135 
188 
187 
133 
146 


Per 
square 
mile. 


1.11 
1.23 
1.08 
1.67 
1.65 
1.25 
1.74 
1.73 
1.23 
1.35 


Ran<ofl 
(depth  In 
mobeaon 
drafaiage 
area) 


1.28 
1.33 
1.19 
1.86 
1.90 
1.40 
2.01 
1.09 
1.37 
1.56 


Accu- 
racy. 


OBAND  BIVEB  AT  GRAND  BAPIDS,  MIOH. 

Location. — ^At  Fulton  Street  Bridge  in  Grand  Rapids,  Mich. 

Kecords  available.— March  12,  1901,  to  December  31,  1912. 

Drainage  area. — 4,900  square  miles. 

Oage. — Staff,  attached  to  bridge.    In  November,  1907,  a  new  staff  gage  with  zero 

corresponding  to  the  city  datum  was  attached  to  the  abutment  of  the  bridge. 

Readings  on  this  gage  were  first  reported  in  December,  1907.    The  zero  of  the 

gage  in  use  prior  to  November,  1907,  was  0.55  foot  below  the  city  datum;  all  gage 

readings,  however,  were  corrected  to  the  city  datum  and  all  published  gage  heights 

are  therefore  referred  to  the  same  datum. 
Dischargee  measurements. — ^Made  from  downstream  side  of  the  bridge. 
Winter  flow. — Somewhat  affected  by  ice. 
Artifldal  control. — ^The  operation  of  power  plants  above  the  station  may  modify 

the  low-water  flow. 
Accuracy. — ^The  two  or  three  measurements  made  at  this  station  since  1905  indicate 

that  the  1905  discharge  curve  is  not  applicable  after  that  year. 
Cooperation. — Records  furnished  by  the  city  engineer  of  Grand  Rapids. 
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STREAMS  TRIBUTABY  TO   LAKE   MICHIGAN. 

DaUy  gage  height  j  in  feet,  of  Grand  River  at  Grand  Rapids,  Mich,  y  for  19  It, 
[A.  J.  Seys  and  Chas.  Darling,  obserTeiB.] 
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Day. 

Jan. 

Feb. 

Kar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sapt. 

Oct. 

Nov. 

Dec. 

1 

0.0 
.8 
.9 

"'lii 

.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 

.7 
.5 

**".*3" 
.4 

.6 

**".*8* 
.4 

.1 
.2 
.2 
.2 

0.4 
.3 

"'".'4* 
.4 

.4 
.4 
.4 
.4 

.2 
.2 
.2 
.2 
.1 

.2 

""','2 
.4 
1.4 

2.4 
8.8 
4.2 

4.6 
4.8 
5.4 
6.4 
7.6 

10.0 
11.7 
13.0 
13.6 
14.3 

15.2 
16.0 
15.8 
15.3 
14.2 

12.0 
11.6 
10.2 

"'ii' 

7.2 
6.5 
6.4 
6.3 
6.2 

*"6.'i' 
5.2 
4.5 
4.0 

3.6 
3.2 

"2.8' 
3.0 

3.3 
3.6 
3.2 
3.0 

2.4 
2.2 

1.8 
1.7 
1.4 

1.4 

"3*3* 
4.9 
5.6 

5.8 
6.9 
6.7 

'*5.'2* 

5.6 
6.6 
7.8 
9.4 
10.1 

'"8.8* 
7.7 
7.2 

5.4 

'3.'8" 
3.2 
2.7 

2.4 

1.8 

1.9 

....... 

.4 
.4 
.1 

-  .2 

-  .4 

■*.'6" 

-  .3 

-  .3 

-  .2 

-  .66 

-  .83 

-'.*75" 

-  .9 

-1.0 
-1.0 

-  .8 
-1.1 

-1.1 
-1.1 
-1.22 

... 

1.4 
1.4 

-6.3** 

-  .66 

-  .82 

-  .8 

-  .7 

-i.'o" 

-  .0 

-1.0 
-1.06 
-1.1 
-1.1 

-  .7 

-  .2 
.0 
.2 
.2 

.2 

....... 

.0 

-  .1 

-  .2 

-  .3 

-  .4 

-'.*3" 

-0.3 

-  .4 

-  .56 

-  .6 

-  .6 

-*'5** 

-  .86 

-  .85 

-  .4 

.5 
2.8 

"3.'3  * 
3.0 

2.6 
2.1 
1.7 
1.4 

.6 
.4 
.7 
.6 
.3 

.2 

'".6  * 

-  .2 

-  .1 

-  .2 

0.2 

.2 

....... 

1.1 

2.0 
4.2 
5.8 
6.4 

5.2 
4.5 
4.5 
6.4 
6.4 

6.0 

*6.'2' 
6.3 
4.5 

4.0 
3.2 
2.8 

2.4 
2.2 

"i.'o" 
1.8 

2 

2.5 
2.6 
2.8 
3.6 

3.7 

2.7 

3 

3.3 

4                .         .. 

3.8 

6 

-1.2 
-1.2 

-i.T' 

-  .75 
.0 

-  .5 

-  .86 

-  .52 

-  .62 

-  .58 

-  .86 
-1.06 
-1.15 

*'i.*2'* 
1.6 
3.6 
3.8 

3.6 
3.2 

"'2.2** 
2.2 
1.7 

r-  !06 

^i;2 

1.0 

-  ;55 

-  .68 

-  .60 

3.9 

6 

4.3 

7 

4.2 

8 

3.8 
4.0 
4.2 

4.0 
3.6 
3.0 

9 

3.0 

10 

2.1 

H 

1.6 

12 

1.0 

13 

1.6 

14 

1.8 

\ft 

2.8 

2.6 
2.5 
2.4 
2.5 
2.2 

16 

2.  • 

17 

2.3 

18 

2.2 

19 

1.6 

20 

1.4 

21 

.5 

22 

2.2 
2.0 
1.9 
1.8 

1.7 

1.5 

23 

.0 

24 

.3 

25 

26 

.4 

27 

.6 

28.       .            .  .. 

.2 

29 

1.2 
1.0 
.9 

.0 

30 

.2 

31 

6.1 

i 

Note.— The  loe  on  the  river  waa  half  a  foot  thick  Jan.  12.    No  other  information  available  regarding  ice. 

MANISTEE  BIVEB  NEAR  SHEBMAK,  MIOH. 

Location. — ^At  north  bridge,  1  mile  from  Shennan,  Mich.,  immediately  above  the 
mouth  of  Wheeler  Creek. 

Records  available.—July  10,  1903,  to  December  31,  1912. 

Drainage  area. — ^900  square  miles. 

Oage. — Standard  chain;  datum  unchanged. 

Channel. — Probably  permanent. 

Discharge  measurements.— Made  from  downstream  side  of  bridge. 

Winter  flow. — Special  studies  are  necessary  to  determine  the  winter  flow  as  the 
stream  freezes  over.  The  constancy  of  flow  is  remarkable,  and  is  due  to  the  &ct 
that  the  supply  is  derived  from  springs  and  ground  water.  The  maximum 
recorded  mean  flow  for  any  month  from  1903  to  1908  is  only  two  and  one-half  times 
the  minimum  recorded  flow .  Consequently  a  fairly  close  estimate  of  the  discharge 
for  the  periods  during  which  ice  is  present  can  be  made  by  using  climatological 
data  and  the  general  records. 

Accuracy. — Observations  in  1910*11  indicate  that  the  relation  of  gage  height  to  dis- 
charge remains  unchanged  but  may  at  times  be  affected  by  backwater  from  log 
jams. 

Cooperation. — Station  maintained  in  cooperation  with  William  G.  Faigo. 
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S8  STTBJ'ACfi  WATEB  SUPPLY,  191^,  PART  IT. 

Daily  gage  height ,  in  feet,  of  Manistee  River  near  Sherman,  Miek,,for  191t, 
IlIiflB  Ifaigavet  Munn,  obsBirer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

I>ec. 

1 

2.9 
2.9 
2.9 
2.9 
2.9 

2.9 
3.3 
3.4 
3.4 
3.4 

3.2 
3.2 
3.2 
3.4 
3.4 

3.4 
3.4 
3.4 
3.5 
3.4 

3.3 
3.2 
3.2 
3.1 
3.0 

2.9 
2.8 
2.8 
2.8 

2.9 
2.8 

2.8 
2.8 
2.6 
2.6 
2.4 

2.5 
2.0 
2.4 
2.3 
2.3 

2.3 
2.4 
2.4 
2.4 
2.4 

2.6 
2.7 
2.7 
2.9 
2.8 

2.6 
1.8 
2.0 
2.0 
2.3 

2.6 
2.5 
2.5 
2.3 

2.3 
2.3 
2.6 
2.4 
2.4 

2.3 
2.4 
2.4 
2.5 
2.6 

2.4 
2.4 
2.4 
2.4 

2.1 

2.3 
2.3 
2.4 
2.5 
2.7 

2.6 
2.5 
2.4 
2.4 
2.3 

2.8 
2.4 

2.5 
2.6 
2.9 
3.0 

8.0 
3.0 
2.9 
2.9 
3.8 

5.2 
5.3 
5.2 
5.0 
4.5 

4.2 
4.2 
4.2 
4.2 
4.2 

4.0 
3.8 
3.7 
3.6 
3.5 

3.4 
3.3 
3.8 
3.7 
3.6 

3.4 
S.3 
3.2 

3.0 
2.9 



2.8 

2.8 
2.8 
2.8 
2.7 

2.8 
2.8 
2.8 
2.7 
2.6 

2.7 
3.0 
3.3 
3.4 
3.3 

3.2 
3.1 
3.0 
2.9 
3.4 

3.0 
4.1 
4.5 

4.8 
4.7 

4.5 
4.2 
5.2 
6.2 
6.4 
5.9 

5.5 
4.8 
4.1 
3.8 
3.6 

3.5 
3.3 
3.2 
3.1 
3.0 

2.9 
2.9 
3.0 

3.0 
2.9 

2.8 
2.8 
2.7 
2.7 
2.6 

2.6 
2.6 
2.5 
2.5 
2.4 

2.4 
2.4 
2.3 
2.3 
2.3 

2.3 
2.2 
2.2 
2.2 
2.3 

2.4 
2.8 
3.2 
3.0 
2.7 

2.6 
2.4 
2.5 
2.6 
2.6 

2.5 
2.4 
2.4 
2.4 
2.3 

2.3 
2.3 
2.3 
2.6 
2.6 

2.6 
2.4 
2.5 
2.6 
2.4 
2.4 

2.3 
2.3 
2.3 
2.3 
2.2 

2.2 
2.2 
2.3 

2.8 
3.3 

3.2 
2.9 
2.7 
2.5 
2.4 

2.4 
2.4 
2.5 
2.6 
2.6 

2.6 
2.7 
2.6 
2.6 
2.5 

2.6 
2.6 
2.6 
2.6 

2.7 

2.8 

2.9 
3.2 
3.4 
3.4 
3.6 

8.5 
3.3 
3.3 
3.6 
8.6 

3.5 
3.3 
3.2 

3.0 
3.1 

3.0 
2.7 
2.8 
3.3 
3.2 

3.0 
3.0 
3.0 
2.0 
2.0 

2.8 
2.7 

2.7 
2.7 
2.7 

2.7 
2.6 
2.7 
2.7 
2.8 

2.8 
2.6 
2.5 
2.5 
2.6 

2.6 
2.9 
3.0 
3.0 
3.0 

2.9 

2.8 
2.7 
2.7 
2.7 

2.7 
2.7 
2.8 
2.8 
2.7 

2.7 
2.6 
2.6 
2.6 
2.5 
2.5 

X5 
X6 
2.6 
2.6 
2.6 

2.6 

2.7 
2.8 
2.8 
2.8 

2.9 
2.0 
3.5 
3.0 
4.0 

4.0 
3.8 
3.5 
3.4 
3.4 

3.3 
3.3 
3.3 
3.2 
3.2 

3.2 
3.2 

3.1 
3.0 
3.0 

3.0 

2 

3.5 

s 

3.8 

4 

3.i» 

6 

3-7 

6 

3-7 

7 

3.6 

8 

3.5 

9 

3.3 

10 

3.1 

11 

3.0 

12 

2.9 

13 

2.8 

14 

2.7 

15 

3.0 

16 

3.1 

17 

3.2 

18 

3.0 

19 

3.0 

20 

2.9 

21 

2-9 

22 

2.8 

23 

2.8 

24 

2.7 

25 

2.8 

26 

2  8 

27./ 

2.7 

28 

2-7 

29 

2.7 

30 

2  7 

81 

2  7 

NoTB.—RelatioD  of  gasa  Iwlcht  to  diaehaite  Effected  by  ioe  Jan.  7  to  81.    Oafle  bajgbta  Jan.  7  to  28  are  to 
top  of  Ice. 


Digitized  by  VjOOQIC 


STBEAMS  TKIBUTABY  TO   LAKE   MICHIGAN.  39 

Daily  dischargej  in  second-feet,  of  Manistee  River  near  Sh&rman,  Mich.,  for  1912. 


Day. 


Jao.     Feb.     Mar.     Apr.     May.    June.    July.     Aag.    S«pt.     Oct.     Nov.    Deo. 


1,210 
1,210 
1,210 
1,210 
1,210 

1,210 


8. 
9. 
10. 

11. 
12. 
13. 
14. 

15. 

IG. 
17. 
18. 
19. 
20. 

21. 
22. 

23. 
24. 
25. 

26. 
27. 
2». 
29. 
30. 
31. 


1,170 
1,170 
1,100 
1,100 
1,020 

1,060 

1.100 

1,020 

987 

987 

967 
1,020 
1,020 
1,020 
1,020 

1,100 
1,140 
1,140 
1,210 
1,170 

1,100 
819 


987 

1.100 

1,060 

1,060 

967 


987 

987 

1,100 

1,020 

1,020 

967 
1,020 
1,020 
1.060 
1,060 

1,020 
1,020 
1,020 
1,020 
917 

967 

987 
1,020 
1,060 
1,140 

1,100 
1,060 
1,020 
1,020 
987 

987 
1,020 
1,0G0 
1,100 
1,210 
1.250 


1,170 
1,170 
1,170 
1,170 
1,140 

1,170 
1,170 
1,170 
1,140 
1,100 

1,140 
1,250 
1,380 
1,420 
1,360 

1,330 
1,290 
1,260 
1,210 
1,420 

1,640 
1,730 
1,910 
2.060 
2,010 

1,910 
1,770 
2,260 
2,790 
2,900 
2,630 


2,410 
2,060 
1,730 
1,590 
1,500 

1;^ 

1,330 
1,290 
1,250 

1,210 
1,210 
1,250 
1,250 
1,210 

1,170 
1,170 
1,140 
1,140 
1,100 

1,100 
1,100 
1,060 
1.060 
1,020 

1,020 

1,020 

987 

987 


087 
952 
952 
952 
987 

1,020 
1,170 
1,336 
1.250 
1,140 

1,100 
1,020 
1,060 
1,100 
1,100 

1,060 
1,020 
1,020 
1,020 
967 

967 

987 

987 

1,100 

1,100 

1,100 
1,020 
1,060 
1,100 
1,020 
1,020 


967 
967 
967 
967 
952 

952 

952 

967 

1,170 

1,380 

1,330 
1,210 
1,140 
1,060 
1,020 

1,020 
1,020 
1,060 
1,100 
1,100 

1,100 
1,140 
1,100 
1.100 
1,060 

1,060 
1,060 
1.100 
1,100 
1,140 
1,170 


1,260 
1,460 
1,590 
1,600 
1|560 

1,650 
1,500 
1,460 
1,380 
1,290 

1,250 
1,210 
1,170 
1,140 
1,260 

1,290 
1,330 
1,260 
1,250 
1,210 

1,210 
1,170 
1,170 
1,140 
1,170 

1,170 
1,140 
1,140 
1.140 
1.140 
1,140 


Note.— Daily  discharge  determined  from  a  rating  curve  well  defined  below  1,700  second-feet. 

Monthly  discJiarge  of  Manistee  River  near  Sherman,  Mich.,  for  1912. 
(Drainage  area.  900  square  miles.) 


Month. 


January — 
Febniar>'... 

March 

Anril 

Miy 

June 

July 

August 

September. 
October. . . . 
November. 
December. . 


The  year. 


Discharge  in  seoond-feet. 


Maximum. 


1,210 
1,260 
2,310 
2,900 
2,410 
1.330 
1,380 
1,500 
1.250 
1.680 
1,590 


2,900 


Minimum. '    Mean. 


819 

917 

1,210 

1,100 

967 

952 

952 

1,140 

1,060 

1,060 

1,140 


819 


1,150 
1,060 
1,040 
1,600 
1,560 
1,270 
1,060 
1,080 
1,300 
1,140 
1,310 
1,280 


1,240 


Per 

square 
mile. 


1.28 
1.17 
1.16 
1.78 
1.73 
1.41 
1.18 
1.20 
1.44 
1.27 
1.46 
1.42 


1.38 


Run-off 
(depth  in 
Inches  on 
drainage 

area). 


1.48 
1.26 
1.34 
1.99 
1.99 
1.57 
1.36 
1.36 
1.61 
1.46 
1.63 
1.64 


18.71 


.Accu- 
racy. 


Note.— Mean  discharge  Jan.  7-31  estimated  1,140  second-feet  by  comparison  with  flow  at  adjacent  stations. 


Digitized  by  VjOOQ IC 


40 


SURFACE  WATER  SUPPLY,  1912,  PART  IV. 


STREAMS  TRIBUTARY  TO  liAKE  HURON. 

ATI  8ABLE  BIVEB  AT  BAHFIEIiD,  MIOH. 

Location. — ^At  remains  of  old  wooden  highway  bridge  at  Bamfield^  near  Glennie  post 
offce,  Mich.,  in  the  NW.  i  sec.  14,  T.  25  N.,  R.  5  E.,  about  600  feet  above  the 
mouth  of  Bamfields  Greek. 

Records  available.— August  27,  1902,  to  December  31,  1912. 

Drainage  area. — 1,420  square  miles. 

Oage. — Staff,  fastened  to  wooden  crib  pier  of  the  old  bridge  about  600  feet  above  the 
steel  bridge;  datum  unchanged. 

Channel.— Probably  permanent. 

DiBcharge  measurements. — ^Made  from  the  steel  bridge  about  600  feet  below  the 
wooden  bridge  at  which  measurements  were  formerly  made.  The  steel  bridge 
was  begun  in  March  and  completed  in  July,  1907;  part  of  the  wooden  bridge  was 
removed  when  the  steel  bridge  was  finished.  Bamfields  Creek,  which  enters 
immediately  above  the  steel  bridge,  carries  only  a  few  second-feet  of  water. 

Winter  flow. — ^The  river  is  frozen  over  two  or  three  months  each  year,  but  open 
places,  probably  caused  by  inflow  from  springs,  are  found  throughout  the  winter. 

Accuracy. — ^The  relation  between  gage  height  and  discharge  is  affected  for  short 
periods  during  the  logging  season  by  backwater  from  log  jams  and  at  times  during 
the  winter  by  backwater  from  anchor  ice.  Changes  made  in  the  channel  below 
the  gage  when  the  new  bridge  was  erected  caused  slight  backwater  at  the  gage. 
A  measiu^ment  made  in  September,  1912,  indicates  a  marked  change  in  the  rela^ 
tion  between  discharge  and  gage  height  subsequent  to  March,  1909. 

Cooperation. — Station  maintained  in  cooperation  with  William  G.  Fargo. 
The  following  discharge  measurement  was  made  by  P.  S.  Monk: 
September  18,  1912:  Gage  height  2.30  feet;  discharge,  1,450  second-feet. 

Daily  gage  height^  in  feet  j  of  Au  Sable  River  at  Bamfield,  Mich.,  for  191 1, 
[Mn.  W.  H.  Bamfield,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1      .  . 

2.1 
2.2 
2.4 

2.1 
2.0 
2.0 
2.2 
3.2 

4.2 
4.6 
4.5 
4.0 
3.7 

3.5 
3.5 
3.4 
3.5 
3.6 

3.5 
3.5 
3.3 
3.1 
2.9 

2.9 
2.7 
2.8 
2.7 
2.8 

2.6 
2.5 
2.4 
2.4 
2.3 

2.3 
2.2 
2.2 
2.2 
2.1 

2.1 
2.1 
2.0 
2.0 
2.0 

1.9 
2.4 
2.6 
2.8 
2.4 

2.3 
2.6 
2.5 
2.4 
2.9 

3.8 
3.9 
4.3 
4.6 
4.0 

3.8 
3.7 
3.9 
4.8 
5.2 
4.5 

4.0 
3.5 
3.3 
3.2 
3.0 

2.8 
2.8 
2.6 
2.5 
2.4 

2.4 
2.4 
2.4 
2.3 
2.2 

2.2 

2.0 
2.0 
2.0 
2.0 

1.9 
1.9 
1.8 
1.8 
1.8 

1.7 
1.7 
1.7 
1.6 
1.6 

1.6 
1.7 
1.7 
1.8 
2.0 

1.9 
2.0 
2.1 
2.0 
1.9 

1.9 
1.8 
1.7 
1.9 
2.2 

2.4 
2.0 
1.9 
1.8 
1.7 

1.6 
1.5 
1.5 
1.6 
1.8 

1.7 
1.7 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.6 
1.6 
1.7 

1.6 
1.6 
1.7 
1.8 
1.8 

2.0 
2.0 
1.9 
1.7 
1.6 

1.5 
1.5 
1.8 
2.0 
2.0 

1.9 
2.0 
2.0 
2.0 
1.9 

1.9 
1.8 
1.8 
2.0 
2.0 
2.0 

2.1 
2.6 
3.0 
2.8 
2.7 

2.5 
2.2 
2.1 
2.0 
2.1 

2.1 
2.0 
2.0 
1.9 
2,1 

2.2 
2.4 
2.4 
2.3 
2.3 

2.2 
2.1 
2.1 
2.0 
2.0 

2.0 
1.9 
1.8 
1.8 
1.7 


1.7 
1.7 
1.7 
1.8 
1.8 

1.7 
1.7 
1.6 
1.6 
1.7 

1.8 
2.1 
2.4 
2.3 
2.1 

2.0 
1.9 
1.9 
1.9 

1.8 

1.8 
1.8 
2.0 
2.0 
2.0 

1.9 
1.8 
1.8 
1.9 
1.9 
1.9 

1.9 
1.9 
2.0 
1.9 
1.9 

2.0 
2.2 
2.4 
2.3 
2.2 

2.1 
2.0 
2.6 
3.6 
3.3 

3.4 
3.4 
2.2 
2.8 
2.5 
2.4 
2.5 
2.6 
2.7 
2.7 

2.6 
2.6 
2.5 
2.6 
2.6 

2.9 

2 

Xh 

3  ..  -     . 

3.6 

4 

3.4 

S 

3.3 

6 

3.3 

3.1 

7 

3.4 

3.0 

8 

3.0 

9 

3.0 

10 

4.1 

3.1 

11 

2.9 

12 

3,6 

13 

3.4 

2.9 

14 

3.3 

2.6 

15 

?3 

16 

2.2 

17 

3.2 

2.3 

18 

2.6 
2.5 
2.4 

2.2 
1.9 
2.0 
1.9 
1.8 

1.7 
1.7 
1.8 
1.9 
2.1 
2.3 

23 

19 

2.1 

20 

2.1 

21 

3.2 

2.1 

22 

2.1 

23 

2.1 

24 

3.2 

2.1 

25 

2.1 

26 

2.1 

27 

2.0 

28 

3.5 

2.0 

29 

2.0 

30 

2.0 

31 

3.4 



2.0 

Note.— Relation  of  gage  height  to  discharge  affected  by  ice  Jan.  1  to  about  Mar.  17;  anchor  ice  in  tb« 
river  Dec.  9  and  probably  at  other  times  during  December. 
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TITTABAWASSBB  BIVEB  AT  FBBELAND,  HIGH. 

Location. — ^At  the  highway  bridge  at  Freeland,  Mich. 

Becords  available.— August  22,  1903,   to  August  3,  1906;  October  28,  1906,  to 

December  31,  1909;  January  1  to  December  31,  1912. 
Drainage  area. — 2,550  square  miles. 
Cooperation. — Data  for  1912  were  collected  and  furnished  by  G.  8.  Williams, 

consulting  engineer,  Ann  Arbor,  Mich. 

DaHy  diachargey  in  second-feetj  of  Tittabawaaaee  River  at  Freeland,  Mich, ^  for  1912. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22 
23. 
24. 

2f». 

26. 
27. 

28. 
2«. 
30. 
31. 


2,300 
2,160 
1,960 
1,806 
1,765 

1,680 
1,640 
1,620 
1,620 
1,616 

1,696 
1,570 
1,620 
1,600 
1,480 

1,480 
1,485 
1,480 
1,455 
1,436 

1,390 
1,360 
1,340 
1,306 
1,300 

1,300 
1,300 
1,340 
1,296 
1,296, 
1,296. 


1,290 
1,260 
1,240 
1,260 
1,276 

1,300 
1,300 
1,390 
1,300 
1,300 

1,310 
1,330 
1,346 
1,316 
1,300 

1,300 
1,300 
1,315 
1315 
1,330 

1,345 
1,366 
1,390 
1,410 
1,435 

1,426 
1,460 
1,450 
1,440 


465 

465 
480 
600 
615 

630 
555 
580 
696 
596 

685 
660 
650 
645 
545 

640 
530 
550 
760 
160 

460 
620 
770 
770 
890 

230 
680 
150 
500 
600 
800 


23,600 
22,900 
31,900 
17,450 
15,400 

19,000 
22,400 
21,400 
17,450 
12,100 

9,450 
8,700 
8,100 
6,800 
7,250 

8,150 
7,980 
7,500 
7,050 
7,050 

6,870 
6,140 
6,490 
6,080 
4,600 

4,550 
4,460 
4,250 
4,060 
3,960 


3,800 
3,600 
3,600 
3,150 
2,940 

2,740 
2,570 
2,400 
2,240 
2,070 

2,065 
2,740 
4,550 
7,250 
7,400 

-6,380 
6,380 
7,760 
6,380 
6,150 

21,400 
32,400 
32,000 
27,000 
20,900 

15,400 
8,830 
8,920 
10,460 
12,100 
10,200 


460 
450 
600 
380 
250 

050 
680 
290 
940 
400 

270 
250 
250 
235 
190 

150 
070 
920 
860 
700 

630 
600 
600 
525 
520 

470 
445 
410 
390 
375 


1,380 
1,410 
1,390 
1,376 
1,370 

1,370 
1,370 
1,376 
1,370 
1,370 

1,376 
1,400 
1,420 
1,416 
1,440 

1,460 
1,540 
1,535 
1,600 
1,080 

1,820 
2,070 
2,480 
3,600 
4,550 

4,660 
4,570 
4,350 
3,470 
2,500 
2,060 


1,373 
1,540 
1,000 
1,066 
1,190 

1,450 
1,600 
1,980 
2,400 
2,420 

2,650 
2,400 
2,080 
1,700 
1,350 

1,200 
1,175 
1,150 
1,180 
1,240 

1,350 
1,300 
1,280 
1,240 
1,220 

1,200 
1,240 
1,280 
1,300 
1,350 
1,360 


1,380^  1 
1 
1 


070 
840 
070 

750 
600 
650 
510 
260 

060 
930 
110 
380 
600 

840 
000 
070 
250 
400 

750 
780 
760 
400 
970 

940 
760 
600 
450 
300 


180 
250 
620 
020 
560 

960 
600 
680 
900 
260 

880 
500 
940 
760 
400 

060 
940 
770 
600 
600 


920 
070 
250 
240 

000 
700 
670 
600 
640 
620 


1,990 
2,170 
3,850 
4,150 
4,060 

3,870 
3,700 
3,600 


2,190 
2,250 
3,120 
6,000 
2,770 

7,500 
6,820 
4,550 


4,070  4,470 
6,180  3,700 

6,630  3,960 


7,850 
9,300 
8,800 
8,600 


3,500 
3,340 
3,120 
8,030 


7,400  2,940 

6,630  2,920 

4,620  2,890 

4,360  2,940 

3,880  3,010 

3,600  3,000 

3,300  2,900 

8,120  3,840 

2,930  2,690 

3,680  2,600 

2,620  2,620 

2,400  2,400 

2,330  2,250 

2,240  2,160 

2,190  2,040 
1,800 


Monihly  discharge  of  TiUabawoMaee  River  at  Freeland,  Mich.,  for  1912. 
[Drainas*  iu«a,  2,550  square  miles.] 


Month. 


January 

February 

Mareh 

April 

Miy 

June 

July 

August 

September 

October 

November 

December 

The  year 


Discbarge  In  aecond-feet. 

Run-off 
(depth  in 
Inches  on 

Per 

Maximum. 

Minimum. 

Mean. 

nquare 
mile. 

drainage 
area). 

2,300 

1,300 

1,640 

0.604 

0.70 

1,450 

1,240 

1,340 

.625 

.67 

18,800 

1,460 

3,000 

1.18 

1.36 

23,600 

3,950 

10,700 

4.20 

4.69 

32,400 

2,060 

9,220 

3.62 

4.17 

9,450 

1,380 

2,880 

1.13 

1.26 

4,660 

1,370 

2,090 

.830 

.95 

2,650 

1,000 

1,490 

.584 

.67 

2,840 

980 

1,830 

.718 

.80 

4,250 

1,180 

2,310 

.906 

1.04 

9,300 

1,920 

4,320 

1.69 

1.89 

7,500 

1,800 

3,230 

1.27 

1.46 

32,400 

980 

3,660 

1.44 

19.61 

Digitized  by  VjOOQ IC 


42 


feUHFACfi  WAMB  SUPPLY,  ldl2,  PART  IV. 


HURON  BIVE&  AT  DBXTBB,  MIOH. 

Ifooation. — ^At  the  highway  bridge  at  Dexter,  Mich.,  one-fourth  mile  below  the  mouth 
of  Mill  Creek. 

Records  available.— September  1,  1904.  to  December  31,  1912. 

Drainage  area. — Not  meaaured. 

Oage.—Standard  chain,  attached  to  bridge;  installed  March  26,  1908,  at  the  same 
datum  as  the  staff  gage  which  was  in  use  until  March  12, 1908,  when  it  was  car- 
ried out  by  ice;  datum  unchanged. 

Channel. — ^The  high  water  that  carried  out  the  gage  produced  permanent  change  in 
the  bed  of  the  river;  a  small  headrace  runs  to  an  abandoned  mill  on  the  left  bank , 
but  at  ordinary  stages  little  or  no  water  flows  into  this  canal;  at  high  stages  a 
small  amount  of  water  may  pass  around  the  gage  through  this  race. 

Biflcharge  measurementB. — ^Made  from  a  boat  several  hundred  feet  below  the  gage 
or  from  the  bridge  to  which  the  gage  is  attached. 

Winter  flow. — As  the  current  is  swift,  little  ice  forms  at  this  section. 

Accuracy. — Relation  between  gage  height  and  discharge  that  existed  prior  to  March 
12, 1908,  was  altered  as  the  result  of  the  change  in  the  river  bed  produced  at  that 
time;  gage  heights  are  only  slightly  affected  by  ice.  The  station  was  inspected 
September  23, 1912,  when  the  chain  was  found  to  be  0.13  too  long.  It  was  correct 
on  October  17, 1908.  Gage  readings  published  for  1909,  1910,  and  1911  should 
be  corrected  on  account  of  this  elongation  of  the  chain. 

Cooperation. — Station  maintained  in  cooperation  with  the  Eastern  Michigan  Edison 
Co.,  Washtenaw  division,  Ann  Arbor,  Mich. 

The  following  dischaige  measurement  was  made  by  P.  S.  Monk: 
September  23,  1912:  Gage  height,  0.05  feet;  discharge,  265  second-feet. 

Daily  gage  height  j  in  feet,  of  Huron  River  at  Dexter,  Mick,,  for  191t. 
[D.  )£.  Litchfield,  obaerver.] 


Day. 


Jan.      Feb.     Mar.     Apr.     Hay.    June.    July.     Aug.     Sept.     Oct.     Nov.    Dec. 


1 
2 
3. 
4. 
6. 

6. 

7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
23. 
23. 
24. 
26. 

26. 
27. 
28. 
29. 
80. 
81. 


0.22 
.5 
.48 
.5 

.7 

1.5 
1.6 
1.6 
1.9 
2.0 

1.9 
2.0 
1.6 
1.25 
1.1 

1.05 
.8 
.7 
.6 
.5 

.38 
.40 
.40 
.45 
.40 

.40 
.45 
.40 
.40 
.40 
.40 


0.6 
.6 
.6 
.6 
.6 


.6 
.6 
.5 

.38 
.40 
.30 
.30 
.32 

.32 
.30 
.40 
.40 

,U 

.5 
1.0 
1.15 
1.1 
1.0 

1.15 
1.15 
1.2 

1.3 


1.2 
1.2 
1.0 
1.0 
1.0 

1.0 

.8 
.8 
.6 
.5 


.0 
.5 
.5 

.8 

1.0 
1.05 
1.5 
3.2 
4.3 

3.8 
3.7 
3.0 
2.4 
1.9 

1.8 
1.9 
2.1 
2.8 
2.9 
3.1 


3.5 
3.4 
3.2 
3.8 
4.3 

4.4 
4.4 
4.4 

4.2 
3.9 

3.6 
3.2 
3.0 
2.8 
2.5 

2.2 
2.0 
2.0 
2.0 
1.8 

1.6 
1.6 
1.5 
1.6 
1.4 

1.25 
1.1 
1  05 
1.2 
1.5 


1.4 
1.2 
1.1 

.8 

.7 

.6 
.6 
.5 

.48 
.35 

.32 
.48 
.65 
.95 
.85 

1.1 
1.2 
1.05 

.9 

.9 

.85 
.9 
.7 
.66 
.6 

.5 

.40 

.42 

.5 

.42 

.40 


0.42 
.40 
.38 
.5 
.42 

.38 
.30 
.30 
.30 
.22 

.20 
.18 

-  .08 

-  .10 

-  .08 

-  .02 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .10 

-  .20 

-  .22 


.10 
.08 
.12 
.16 
.18 


-0.20 

-  .20 

-  .40 
<  .42 

-  .40 

-  .40 

-  .38 

-  .40 

-  .50 

-  .45 

-  .48 

-  .48 

-  .42 

-  .40 

-  .40 

-  .20 

-  .25 

-  .25 

-  .10 
.15 

-  .12 

-  .20 

-  .40 

-  .30 
.30 


.32 
.25 
.15 
.12 
.10 


-0.12 

-  .18 

-  .20 

-  .20 

-  .05 

-  .18 

-  .20 

-  .18 

-  .15 

-  .18 

-  .10 

-  .18 

-  .10 

-  .15 

-  .20 

-  .22 

-  .30 

-  .30 

-  .15 

-  .10 

-  .15 

-  .20 

-  .28 

-  .30 

-  .10 

-  .10 

-  .06 

-  .06 

-  .10 

-  .10 

-  .10 


-0.S0 
-  .35 


-  .28 

-  .26 

-  .25 
.30 
.25 

-  .28 

-  .30 


-  .32 

-  .10 

-  .10 
.08 
.08 
.06 
.02 


.08 
.08 
.0 
.0 


-  .05 
.10 
.0 
.0 


-0.05 

-  .08 

-  .10 

-  .10 

-  .10 

-  .10 

-  .05 

-  .02 
.00 


.12 
.10 
.18 
.12 
.10 

.10 
.12 
.18 
.20 
.18 

.15 
.20 
.22 
.20 
.15 

.12 
.13 
.12 
.10 
.13 
.15 


0.38 
.6 
.6 
.5 
.5 

.6 
1.0 
1.0 

.9 

.75 

.7 
.6 
.6 
.6 
.6 

.5 
.5 
.45 
.43 


.38 
.38 
.30 
.30 
.30 


0.22 
.25 
.30 

.28 
.28 


.22 
.20 
.20 
.15 

.15 
.IS 
.28 
.12 
.10 

.10 
.10 
.10 
.05 
.00 

-  .02 
.25 
.2S 
.00 

-  .05 

.00 
.00 
.03 
.00 
.00 
.02 


NoTB.--RelatIon  of  gaee  height  to  discharge  affected  by  ice  Jan.  5  to  Mar.  25 
many  ice  Jams  during  this  period.    Gage  helghte  to  top  of  ice  Feb.  22,  28, 


Ice  0.4  to  0.6  foot  thiclc; 
29  and  Mar.  1-6. 
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HUBOV  &IVB&  AT  OBIffiBt,  KlOflt. 

Ltfocation. — ^At  <Iam  and  power  plant  of  the  Eastern  Michigan  Edison  Co.  at  Greddes, 

Mich.,  half  a  mile  above  mouth  of  Fleming  Creek. 
Records  available.— February  1, 1804,  to  December  31, 1912. 
I^rajnag^e  area. — ^757  square  miles. 
I^eterxnination  of  discharge. — ^The  flow  of  the  river  at  this  point  is  computed 

from  records  of  the  operation  of  the  power  plant  and  records  of  the  depth  of  the 

flow  over  the  dam. 
Cooperation. — ^The  estimates  are  made  and  furnished  by  6.  S.  Williams,  consulting 

engineer,  Ann  Arbor,  Mich. 

Daily  diichargt,  in  uamd-feety  of  Huron  River  at  Oedde$,  Mich,ffor  19Jt. 


Day. 


6.. 
7., 
8. 
9. 
lO. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
25. 
24. 
25. 

26. 
27. 
28. 
29. 
SO. 
31. 


Jan.  ,  Feb.  liar.  Apr.  May.  June.  July.  Aug.  Sept.  Got.  Not.  Dec. 


4201 
282  , 
287 
268 
270 

310 
331 

300 
264 
290 

286 
270 
260 
200 
214 


210 

.,   216 

.1   235 

237 

228 

220 

217 
218 

J   232 
J   214 

J  222 
.1   217 

J  206 
.1  200 
.|  212 
211 


I 


213 

107 
216 
178 
220 

204 
206 
196 
200 

217 

202 
272 
211 
197 
202 

199 
206 
207 
246 
296 

811 
222 
221 
232 
230 

246 
241 
253 
240 


345 
244 
246 
242 

248 

255 
247 
253 
251 
280 

258 
276 
250 
294 
281 

342 

870 

853 

2,078 

2,080 

1,384 
1,218 
1,156 
1,297 
1,208 

1,218 
1,433 
1,542 
1,672 
2,055 
2,277 


3,507 
2,278 
2,100 
2,128 
2,576 

2,616 
2,674 
2,560 
2,451 
2,433 

3,161 
2,006 
1,920 
1,849 
1,737 

1,518 
1,503 
1,505 
1,443  I 
1,273  i 


1,070 

1,154 

1,036 

877 

875 

819 
603 
589 
723 
965 


767 
715 
€61 


593 
676 
536 
656 

470 

426 
457 
583 
639 
691 

604 
724 
679 
700 
662 


1,124 
607 
608 
534 

548 
488 

510 
405 
354 
478 


462 

410 


397 
868 
332 
240 
306 

260 
262 
240 
228 
232 

161 
265 
218 
206 
190 

184 
182 
139 
183 
150 

136 
113 
141 
128 
94 


144 
87 
82 
90 
94 


46 
97 
86 
101 

86 
91 
94 
66 
103 

90 
93 
84 
106 
124 

90 
113 

94 
140 
146 

160 
148 
124 
215 
264 
226 


264 

255 
226 
144 
210 


385 
275 
868 
269 
293 


157 

304 

157 

834 

167 

302 

247 

327 

237 

296 

339 

816 

270 

307 

409 

286 

370 

288 

807 

834 

838 

815 

273 

342 

210 

386 

461 

808 

263 

403 

424 

376 

316 

504 

299 

481 

269 

413 

230 

302 

349 

400 

256 

386 

344 

382 

294 

429 

334 

422 

272 



858 

887 
886 
850 
343 


860 
327 
872 
402 

483 
470 


447 

442 
413 
400 
416 
478 

511 
601 
488 
642 
534 


442 
446 
430 
417 
884 


031 
899 
889 

886 
748 


1,075 

972 

1,022 

943 

836 
821 
868 
825 
860 

800 
874 
797 
766 
718 

606 
668 
634 
617 
660 

437 
606 

626 
614 
498 


6G7 
673 
660 
463 

614 
680 
698 

eoo 

466 

514 
887 
877 
441 
467 

664 
486 
871 
821 
836 

884 
240 
486 
404 
217 

427 
606 

641 
391 
573 
460 


M&mhly  diicharge  of  Hurcn  River  at  Oeddeg,  Mich.,  far  1912. 
[Drainage  area,  767  square  mfles.] 


" 

Discharge  In  second-feet. 

Run-off 
(depth  in 
incneson 
drainage 
area). 

Mootb. 

Maximum. 

420 

311 

2.280 

2,670 

1.120 

462 

264 

461 

504 

543 

1,060 

641 

Minimum. 

200 
178 
242 
580 
854 
94 
45 
144 
235 
327 
437 
217 

Mean. 

Per 
square 
mile. 

Janaary 

261 
224 
835 
1,670 
614 
248 
115 
276 
862 
430 
766 
466 

0.332 
.296 

1.10 

2.21 
.811 
.328 
.152 
.365 
.466 
.566 

1.01 
.616 

0.16 

Febn^arr 

.32 

KSS^ 

1.27 

Anril 

2.47 

1^:::::::::::::::;:::::::::::::::::::::::::: 

.94 

June r,- ..r      

.37 

July 

.18 

August 

.42 

September 

.62 

Octobtf 

.66 

November 

1.18 

December 

.71 

The  year 

2,280 

45 

519 

.686 

9.36 
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SUBFACE  WATEB  SUPPLY,  1912,  PABT  IV. 


HUBOV  BIVBB  AT  FUkT  BOCK,  MICH. 

Z4>eaiion.— At  the  highway  bridge  at  Flat  Rock,  Mich.,  2,000  feet  below  the  cros- 

ing  of  the  Detroit,  Toledo  &  Ironton  Railroad. 
Becorda  available.— August  6,  1904,  to  December  31,  1011. 
Drainage  area. — 1,000  square  miles. 
Oage. — Sta£f;  datum  unchanged. 
Channel. — Probably  permanent. 

Dischargee  meaaurementa. — Made  from  downstream  side  of  bridge. 
Artificial  control. — At  ordinary  stages  the  flow  of  the  river  is  controlled  by  a  dam 

and  power  plant  immediately  above  the  station,  but  the  operation  of  this  plant 

is  assumed  to  have  little  effect  on  the  diurnal  fluctuations  of  stage. 
Winter  flow. — Ice  jams  form  below  the  station  and  cause  backwater  at  the  gage; 

in  general  the  section  above  the  station  is  kept  open  by  the  power  plant. 
Accuracy. — Station  was  inspected  September  25,  1912;  a  measurement  on  this  date 

indicates  a  marked  change  in  the  relation  between  gage  height  and  dischazge  since 

October  16,  1908. 
Cooperation. — Station  maintained  in  cooperation  with  the  Eastern  Michigan  Edison 

Co.,  Washtenaw  division,  Ann  Arbor,  Mich. 

The  following  discharge  measurement  was  nutde  by  P.  S.  Monk: 
September  25,  1912:  Gage  height,  175  feet;  discharge,  302  second-feet. 

DaHy-gage  height,  in  feet,  of  Hvron  River  at  Flat  Rock,  Mich.,  for  191t. 
[C.  L.  Metier,  observer.) 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

2.4 
2.9 
2.4 
2.8 
2.9 

2.9 
3.0 
2.8 
3.8 
3.6 

3.2 
3.0 
3.0 
2.6 
2.4 

2.4 
2.4 
2.6 
2,6 
2.6 

2.5 
2.4 
2.4 
2.4 
2.2 

2.4 
2.4 
2.2 
2.2 
2.5 
2.4 

2.4 
2.4 
2.4 
2.2 
2.3 

2.5 
2.6 
2.4 
2.2 
2.5 

2.2 
2.2 
2.0 
2.5 
2.4 

2.4 
2.4 
2.4 
2.3 
2.4 

3.3 

3.4 
3.1 
3.0 
3.2 

3.6 
3.4 
3.4 
3.3 

3.2 
3.1 
3.1 
2.9 
3.0 

3.0 

i1 

2.8 
2.9 

2.6 
3.0 
3.0 
3.0 
3.2 

3.1 
3.0 
4.0 
7.0 
8.2 

9.6 

"9.*4' 
8.6 

8.2 
8.3 
8.3 
8.7 
8.6 

8.4 
8.3 
8.1 
7.8 
8.0 

8.3 
8.3 
8.3 
8.3 
8.0 

8.0 
7.6 
7.4 
7.2 
7.0 

6.8 
6.6 
6.4 
6.2 
6.0 

6.8 
6.8 
6.8 
5.4 
5.1 

4.8 
4.4 
4.1 
3.8 
4.2 

4.6 
4.2 
4.2 
3.8 
3.6 

3.2 
3.3 
3.3 
3.0 
2.8 

2.5 
2.3 
3.6 
3.6 
3.8 

4.0 
4.6 
4.6 
3.0 
3.6 

3.6 
4.4 

4.7 
3.9 
3.4 

2.8 
2.8 
3.0 
2.8 
2.8 
2.7 

2.7 
2.5 
2.2 
2.5 
2.2 

2.1 
2.0 
1.9 
1.7 
1.6 

1.6 
1.6 
1.4 
1.6 
1.6 

1.6 
1.5 
1.8 
1.5 
1.5 

1.4 

1.3 

.9 

.76 
1.1 

1.2 
.9 
.7 
.7 
.7 

0.7 
.7 

1.0 
.8 
.6 

.5 
.6 
.6 
.6 
.9 

.9 
.8 
.8 
.7 
.7 

.85 
1.0 
.8 
.8 
.75 

.85 
1.1 

.7 
1.25 

.95 

1.05 

.9 

.8 

.95 
1.4 
1.3 

1.3 
1.5 
1.4 
1.2 
.8 

1.1 
1.3 
1.15 

.75 

.9 

1.0 

1.05 

1.25 

1.7 

1.3 

1.45 
1.1 
1.1 
.95 
1.8 

1.7 

1.7 

1.7 

1.35 

1.2 

.95 
.66 

1.2 

1.25 

1.1 

1.1 

1.1 

1.1 
.6 
.85 

1.3 

1.1 
.9 

1.0 
.95 

.8 

1.1 
1.0 
1.0 
1.1 
1.0 

1.0 
.8 
1.2 
1.2 
1.3 

1.6 
1.6 
1.8 
2,0 
1.8 

1.8 
1.7 
1.7 
1.5 
1.4 

1.7 
1.6 
1.6 
1.6 
1.4 

1.4 

1.15 

1.5 

1.5 

1.4 

l.G 
1.6 
1.8 
1.7 
2.0 

1.9 
1.9 
1.8 
1.8 
1.8 

1.6 
2.4 
2.2 
2.2 
2.3 

2.1 
1.9 
1.4 
2.0 

1.9 

... 

2.0 
2.5 
2.6 
3.0 
3.2 

3.8 
4.4 
4.5 
4.3 

3.9 

3,5 
3.6 
3.2 
3.2 
3.2 

3.0 
2.8 
2.5 
2.6 
2.3 

2.5 
2.5 
2.3 
2.3 
2.0 

2.5 
2.2 
2.0 
1.8 
2.3 

20 

2 

2.0 

3 

2  3 

4 

2.3 

6 

2.5 

e 

2.5 

7           

2.5 

s 

2.5 

0 

2.0 

10 

11 

2.3 
2.5 

12 

Xi 

13 

2.4 

14 

15 

10 

2.1 
2.2 

2.0 

17 

2.0 

Ig      

2.0 

19 

2.0 

2U 

1.8 

21 

1.5 

22.          

1.9 

23 

2.0 

24 

2.0 

25 

2.0 

26 

1.8 

27 

1  7 

28 

1.8 

29 

1.0 

30 

1  9 

31 

14 

1 

Note.— Rlyer  frocen  over  from  tbe  first  part  of  January  to  Mar.  20;  beavy  ice  Jam  Mar.  21  to  24.  OagB 
was  Uken  out  by  ice  Mar.  24,  and  was  replaced  a  short  time  afterwards.  During  the  interval  readings  were 
made  on  a  temporary  gage.    No  information  regarding  ioe  in  December. 
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STREAM  TRIBUTARY  TO  IiAKE  ERIE. 
GATTABAX70US  CBBBK  AT  VSBSAILLES,  K.  Y. 

Xoeataon. — On  a  three-span  hi^way  bridge  in  the  village  of  VeraaiUes,  about  6  miles 
below  Growanda,  2^  miles  above  the  mouth  of  Clear  Creek  (coming  in  from  the 
rig^t)  and  about  8  miles  above  the  mouth  of  the  stream. 

Becords  available. — September  23,  1910,  to  December  31,  1912.  Data  published 
also  in  annual  reports  of  the  State  Water  Supply  Commission  of  New  York,  New 
York  State  Conservation  Commission,  and  New  York  State  engineer  and  surveyor. 

Drainage  area. — 467  square  miles. 

Ga^. — Chain,  fastened  to  the  upstream  side  of  the  first  span  from  the  right-hand 
end  of  the  bridge;  read  twice  daily;  datum  unchanged. 

Channel. — Rock  and  gravel;  considered  permanent. 

I>i8chaTge  measurements.— Made  from  the  downstream  side  of  the  bridge. 

Winter  flow. — Relation  of  gage  height  to  discharge  somewhat  affected  by  ice. 

Accuracj. — Discharge  rating  curve  well  defined;  data  as  published  are  good. 

Discharge  measuremenU  of  CaUaraugiu  Creek  at  Versailles,  N.  y*.,  in  1912. 


Date.                                                  Uydrographer. 

1 

heJgEL 

Dis- 
cbarge. 

Feb.  16a 

C.  8.  De  Oolyer 

Feet, 
6.36 
5.75 
6.00 
5.79 
6.47 
7.57 
5.20 

Secrfl- 
256 

Mar.  26 

Q.  H,r4in«V»M.   ,,  .           ,.   .                                                    

727 

27 

.  ...do 

1,125 

27 

do 

782 

28 

do 

1,760 

20 

do 

4,610 

July  12 

Frank  Wftbi^r 

279 

a  Measurement  under  complete  ice  cover. 
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46  SURFACE  WATER  SUPPLY,  1912,   PART  IV. 

Daily  gage  heighlt^  in  feet,  of  Cattarctugus  Creek  at  VersailleSy  N.  Y".,  for  1912. 
[James  A.  Palmer,  observer.] 


Day. 


Jan.     Feb.     ICar.     Apr.     ICay.    Jtme.    Jaly.     Aug.    Sept     Oct.     Nor.    I>cc 


1. 
2. 
3. 
4. 

5. 

0. 
7. 
8. 
0. 
10. 

11. 
12. 
13. 
14. 
15. 


16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25.. 

26. 
27. 
28. 
20. 
30.. 
31.. 


6.3 

6.1 

5.85 

5.68 

5.50 

5.47 
5.43 
6.47 
5.97 
6.45 

6.85 
6.9 
6.8 
6.85 
6.85 

6.8 
7.0 
7.2 
7.35 
7.45 


7.05 
7.15 
7.05 
6.95 


6.95 
7.0 
6.85 
6.85 
6.85 

6.85 
6.85 
6.85 
6.85 
6.85 

6.8 

6.75 

6.7 

6.66 

6.6 

6.6 
6.6 
6.65 
6.6 
6.76 

6.9 
6.8 
6.7 
6.8 
7.0 

7.2 
7.8 
7.7 
7.6 


7.86 

7.15 

7.1 

7.1 

7.0 

7.05 
7.0 
6.9 
7.0 
0.0 

6.9 

6.96 

6.1 

6.9 

7.15 

7.2 
7.5 
8.0 
7.9 
7.8 

6.75 
6.35 
6.05 
6.05 
5.9 

5.7 

6.05 

6.5 

8.8 

7.5 

7.4 


8.9 
8.5 
6.95 
6.7 
7.4 

8.0 
8.3 
7.1 
6.5 
5.9 

5.9 
6.8 
6.65 
6.4 
6.3 

7.1 

6.55 

6.0 

6.95 

5.92 

6.95 

6.0 

6.3 

6.1 

6.1 

6.05 
6.0 
5.8 
7.35 
7.0 


6.35 
6.96 
5.85 
6.76 
6.70 

5.78 

6.3 

&15 

5.95 

6.75 

6.65 
6.45 
5.65 
5.78 
5.72 

6.88 
6.05 
5.85 
5.65 
5.68 

5.58 
6.52 
6.45 
6.42 
5.32 

6.32 
5.28 
5.20 
5.25 
6.22 
6.38 


6.26 
5.22 
6.46 
5.25 
5.22 

6.12 
5.12 
6.13 
6.10 
6.08 

6.08 
6.06 
6.05 
6.05 
5.05 

6.06 
5.22 
6.12 
6.08 
6.05 

4.96 
5.00 
5.02 
5.05 
5.02 

5.05 
5.02 
5.02 
5.02 
4.95 


4.90 
4.88 
4.92 
5.25 
5.32 

6.12 
6.10 
4.96 
4.95 
4.90 

5.38 
6.26 
5.15 
5.25 
5.10 

5.45 
6.15 
5.02 
6.02 
5.05 

6.25 
6.12 
6.02 
4.96 
5.02 

5.06 

5.06 

5.0 

4.98 

5.0 

5.02 


6.10 
5.02 
6.12 
6.10 
6.05 

4.92 
4.90 
4.96 
4.92 
4.08 

5.02 
4.96 
5.06 
6.08 
6.06 

5.88 
5.92 
5.92 
5.02 
5.06 

4.05 
4.92 
6.05 
6.06 
4.98 

5.06 
6.32 
6.38 
5.35 
5.12 
6.1 


7.7 

6.6 

5.70 

5.38 

5.30 

6.22 
6.20 
6.12 
5.05 
5.00 

5.08 
6.12 
6.12 

6.oe 

6.09 

6.22 
5.32 
5.30 
6.32 
5.20 

5.05 
6.06 
6.15 
5.38 
6.25 

5.12 
5.02 
5.02 
5.02 
5.02 


5.65 
6.42 
6.28 
6.16 
5.10 

6.12 
5.08 
6.06 
5.08 
6.16 

6.28 
6.15 
5.12 
5.13 
5.05 

5.02 
5.06 
5.05 
5.02 
6.08 

6.02 

6.18 

7.4 

6.25 

6.45 

6.15 
5.75 
5.55 
5.35 
5.32 
6.22 


6.06 
6.00 
6.45 
6.48 
6.45 

5.42 
6.60 
6.15 
6.90 
6.05 

5.75 
6.58 
6.48 
6.66 
6.53 

5.52 
6.52 
5.48 
5.42 
6.50 

6.42 
6.45 
6.38 
6.35 
5.38 

6.40 
5.48 
5.48 
5.52 
5.5S 


5.58 

7.15 

7.2 

6.4 

5l% 

7.25 
6.3 
6^05 
5.83 
5.4S 

5.58 
5.35 
5.13 
5.68 
5.62 

5.62 
6.  TO 
5.80 
6.2 
5.75 

5.58 
5.42 
5.32 
5.25 
5.22 

5.12 
5.18 
5.22 
5.32 
6.93 
6.45 


Note.— Relation  of  gage  height  to  discharge  affected  by  ice  Jan.  8  to  Mar.  14. 
Daily  diachargej  in  second-feet  y  of  Cattaraugus  Creek  at  Versailles,  N,  F.,  for  1910-191  i. 


Day. 

Sept. 

Oct. 

Nov. 

Dec. 

Day. 

Sept. 

Oct. 

Nov. 

Dec. 

1910. 
1 

166 
111 
85 
166 
143 

287 
1,230 
639 
313 
271 

246 
207 
183 
183 
183 

1,720 

1,920 

1,230 

772 

686 

686 
686 
708 
772 
6,060 

8,780 
1,820 
1,460 
1380 
1,300 

1,720 

1,630 

1,230 

968 

907 

666 
686 
636 
686 
708 

686 
626 
539 
636 
686 

1910. 
16 

183 
149 
166 
149 
149 

137 
606 
740 
406 
476 

850 
639 
1,630 
1,460 
1.300 
1,160 

1.300 
1,160 
1.030 
1,010 
907 

817 

794 

850 

2,230 

2,820 

1.920 
1.300 
1,300 
3.230 
1.630 

448 

2 

17 

m 

3 

18 

5A6 

4 

19 

817 

6 

20 

794 

6 

21 

706 

7 

22 

606 

8 

23 

166 
143 
189 

166 
166 
166 
166 
*  166 

686 

9 

24 

706 

10 

25              

686 

11 

26 

740 

12 

27              .  . 

686 

13 

28 

6S6 

14 

29 

2,940 
3.780 

15 

ao 

31 

1,630 
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Daily  discharge  f  in  second-feet,  of  CaUaraugus  Creek  at  Versailles,  N.  Y.,for  1910-1912— 

Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jun«. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1911. 
1 

1,890 
6,190 
4,980 
1,820 
1,310 

1,010 
1,030 
1,030 
1,460 
6,790 

6,790 
4.550 
3,480 
3,900 
3,930 

1,540 

1,100 

884 

932 

932 

1,160 

1,160 

1,080 

586 

686 

740 
1,300 
5,740 
2,120 
1,380 
1,030 

1.460 

1,160 

860 

616 

402 

466 
431 

1,090 
1,010 

772 
1,160 

740 

530 
492 

666 
740 
636 

492 

492 

492 

636 

1,380 

1,160 
6,100 
5,400 
2,940 
1,630 

1,460 

1,010 

772 

794 

817 

1,230 
2,230 
1,160 

1,030 
850 
686 
567 
448 

539 
366 
539 
606 
2,460 

1,460 
4,080 
1.820 
2,450 
2,600 

1,820 

1,460 

1,030 

794 

932 

1,030 
1,920 
2.450 
1,030 
817 

1,460 
4,500 
3,340 
1,030 
1.4CO 

i.ieo 

850 
8S0 
V2 
W7 
6,460 

5,0GO 
6,100 
2,020 
1,630 
1,460 

1,300 
1,230 
968 
1,080 
1,230 

968 

1,010 

448 

794 

1,030 

1,010 

1,080 

850 

817 

666 

606 
539 
539 
492 
606 

9,340 
7,900 
2,820 
2,230 
4,080 

6,100 
7,180 
3,200 
1,820 
907 

907 
2,450 
2,120 
1,630 
1,460 

3,200 

1,020 

1,030 

968 

932 

968 
1,030 
1,460 
1,160 
1,160 

1,100 
1,080 
794 
8,980 
2,940 

2,570 

1,890 

1,030 

772 

636 

539 
511 
475 
422 
422 

475 
271 
137 
422 
389 

389 

343 

360 

666 

1,160 

405 
343 
327 
343 
366 

343 

271 
313 
292 
271 
271 

1,540 
066 
850 
740 
666 

772 

1,460 

1,230 

968 

740 

636 
448 
636 
772 
708 

884 
1,100 
850 
636 
667 

448 

422 
343 

343 
313 
257 
292 
271 
389 

327 
313 
327 
271 
327 

327 
271 
257 
271 
257 

257 
257 
257 
257 
245 

207 
195 
195 
195 
195 

166 
137 
226 
226 
195 

207 
389 
636 
448 
271 

292 
271 
448 
292 
271 

207 
207 
907 
195 
183 

183 
183 
166 
166 
166 

183 
271 
207 
183 
166 

127 
137 
149 
166 
149 

166 
149 
149 
149 
111 

245 
183 
137 
137 
137 

137 
271 
183 
166 
195 

207 
183 
137 
137 
111 

111 

137 
327 
183 
327 

271 
245 
245 
195 
195 

226 
195 
195 
207 
195 
137 

85 

75 

95 

292 

343 

907 
195 
111 
111 
85 

389 
292 
226 
292 
195 

448 
22G 
149 
140 
160 

292 
207 
149 
127 
149 

183 
183 
137 
127 
137 
149 

137 
137 
166 
1,100 
686 

567 
292 
708 
366 
327 

226 
195 
195 
195 
166 

539 

366 
292 
226 
166 

137 
195 
207 
207 
327 

366 

448 

2,570 

4,400 

1,300 

740 

105 
149 
207 
195 
166 

95 
85 

127 
95 
127 

149 
127 
183 
183 
166 

884 
932 
932 
149 
183 

111 
95 
166 
183 
127 

183 
343 
889 
366 
207 
1,160 

636 
539 
448 

343 
343 

3,070 
3,480 
5,060 
1,280 
772 

686 
606 
636 
586 
586 

586 
405 
422 
405 
405 

343 
343 
343 
271 
475 

389 
327 
343 
327 
389 

5,060 

2,020 

686 

380 

327 

271 

257 
207 
166 
137 

183 
207 
207 
149 
149 

271 
343 
327 
343 
257 

166 
183 
226 
389 
292 

207 
149 
149 
149 
149 

1,030 
2,340 
1,030 
1,540 
1,630 

1,230 
968 
884 
850 
740 

686 
708 
606 
511 
511 

539 
539 

606 
586 
586 

539 
422 

606 
636 
586 

606 
567 
586 
475 
405 
475 

636 
422 
313 
245 
195 

20V 
183 
166 
183 
226 

313 
226 
207 
207 
166 

149 
183 
166 
149 
183 

149 

245 
4,080 
1,380 
1,720 

1,230 
740 
539 
366 
343 
271 

794 
708 
686 
511 
492 

611 
1,030 

907 
666 

686 

850 

1,160 

1,160 

1,230 

1,160 
1,080 
7,540 
2,230 
1,820 

1,630 
1,380 
1,300 
2,340 
1,720 

1,380 
1,160 
1,160 
3,070 
2,230 

183 
137 
448 
475 
448 

422 

586 
1,230 

907 
1,100 

740 
567 
475 
636 
511 

511 
511 
475 
422 
492 

422 

448 
389 
366 
389 

405 
475 
475 
511 
567 

1,820 

2 

1,380 

3 

1,230 
907 

4 

817 

G 

794 

817 

8 

1,010 

9 

1,380 

10 

2,120 

n 

1,820 

12 

1,920 

13 

5,960 

14 

2;  940 

15 

3.200 

16 

2,340 

17 

2,120 

18 

i;720 

19 

1,160 

20 

aw 

21 

884 

22 

1,010 

23 

2.600 

24 

1,300 

25 

1,100 

26 

1,030 

27 

1,630 

28 

932 

29 

1,720 

30 

1,100 

31 

1,030 

1912. 

1 

667 

2 

3,340 

3.. 

3.480 

4 

1.630 

5 

968 

fi.... 

3.630 

7 

1,400 

8 

1,100 

9 

850 

10 

475 

11... 

567 

12 

366 

13 

226 

14 

666 

15 

3,340 

3,480 
4,400 
6,100 
5,740 
5,400 

2,340 
1,540 
1,100 
1,100 
907 

686 
1,100 
i;820 
8,980 
4,400 
4,080 

606 

16 

606 

17.... 

686 

18 ?  . 

907 

19 

1,300 

20 

740 

21 

567 

22 

422 

23 

343 

24 ;:;;'"■.' 

292 

25 



271 

26 

207 

27 

245 

28....   ' 

271 

SB 

'' 

342 

30 :';■':"■ 

2,820 

81 

1,720 

KoR.— Daily  diachain  detennined  from  a  rating  corvB  well  defined  below  2.000  second-feet.  Didly 
<U8ch8rse  Jan.  1  to  5  and  10  to  12, 1911,  reduced  somewhat  on  acooont  of  ice  Jams.  Daily  dischaige  for  other 
>lMit  periods  4wfi>|r  19U  may  be  in  error  because  of  ice  Jams. 
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Monthly  discharge  of  Cattaraugus  Creek  at  VersaxlleSj  N,  Y.,for  1910-191t. 
[Drainage  area,  467  square  miles.] 


Month. 


September  23-30 . 
October.... 
November. 
December. . 


1910. 


January 

February.. 

March 

AnrU 

MSy 

June 

July 

August 

September. 
October.... 
November. 
December.. 


1911. 


The  year. 


January... 
February. 
March..... 

^;" 


1912. 


June 

July 

August 

September. 

October 

November., 
December.. 


The  year. 


Discharge  hi  seoond-feet. 


Maximum. 


189 
1,630 
5,060 
3,780 


6,100 
4,560 
6,460 
2,570 
636 
327 
4,400 
5,060 
2,340 
7,540 
5,920 


7,540 


8,980 
9,340 
1,540 
448 
448 
1,160 
5,060 
4,080 
1,100 
3,630 


9,340 


Minimum. 


143 
85 
586 


492 
366 
448 
137 
137 
111 
137 
271 
405 
492 
794 


111 


794 
257 
111 
75 
85 
137 
140 
137 
207 


75 


Mean. 


166 

464 

1,500 

964 


1,870 

1,360 

1,530 

1,440 

560 

270 

180 

579 

826 

775 

1,480 

1,640 


1,040 


470 

290 

2,050 

2,590 

680 

197 

193 

279 

467 

500 

524 

1,020 


747 


Per 
square 
mUe. 


0.356 
.994 
3.21 
2.06 


4.00 
2.91 
3.28 
3.08 
1.20 
.578 
.405 
1.24 
1.77 
1.66 
3.17 
3.61 


2.23 


1.01 

.621 

4.30 

5.55 

1.48 

.422 

.413 

.597 

1.00 

1.09 

1.12 

2.18 


1.66 


drainage 
area). 


0.11 
1.15 
3.58 
2.38 


4.61 
3.03 
3.78 
3.44 
L38 
.64 
.47 
1.43 
1.98 
1.01 
3.54 
4.05 


30.26 


1.16 

,67 

5.06 

6.19 

1.71 

.47 

.48 

.60 

1.12 

1.26 

1.25 

2.51 


22.57 


Note.— Discharge  Jan.  8  to  Mar.  14, 1912,  estimated  by  means  of  comparison  with  adjacent  stations. 
Mean  discharge  Jan.  8-31  estimated  380  second-feet. 
Mean  discharge  Mar.  1-14  estimated  600  second-feet. 
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STREAMS  TRIBUTARY  TO  LAKE  ONTARIO. 
IJTTLB  TONAWANBA  CBBBK  AT  LINDBN,  N.  Y. 

Location. — ^At  the  stone-arch  highway  bridge  in  the  village  of  Linden,  600  feet  north- 
east of  the  Erie  Railroad  station  and  3  miles  above  the  junction  with  Tonawanda 
Creek. 

Records  ayailable.— July  8  to  December  31,  1912. 

Drainage  area. — ^20.7  square  miles. 

Oage. — Vertical  staff,  on  the  right-hand  upstream  abutment  of  the  bridge;  lower  2 
feetenameled-iron  gage,  graduated  to  hundredths  of  a  foot;  upper  4  feet  of  bronze, 
graduated  to  half  tenths.  An  auxiliary  bronze  gage  fastened  to  the  right-hand 
downstream  abutment  of  the  bridge  is  used  to  check  the  rating  of  the  upper  gage. 

Channel. — A  standard  Francis  weir,  2.01  feet  long  and  8  inches  high,  has  been  con- 
structed under  the  upstream  side  of  the  bridge.  When  the  stage  gets  above  the 
depth  of  this  weir,  it  flows  over  a  2-inch  plank  about  13  feet  long,  including  the  2 
feet  of  weir.    The  crest  of  the  weir  is  at  gage  height  0.03  foot. 

Discharge  measurements.— Made  from  a  cable  and  car  1,000  feet  above  the  gage 
at  high  stages  and  by  wading  above  the  weir  at  low  stages. 

Accuracy. — At  gage  height  0.69  or  below  the  flow  is  confined  to  the  weir,  and  for  such 
periods  the  accuracy  of  the  computations  will  be  the  accuracy  of  any  Francis 
weir;  for  stages  above  gage  height  0.69  the  weir  has  been  rated  with  a  current 
meter,  and  the  accuracy  of  the  data  so  obtained  should  also  be  excellent. 

Ducharge  mecaurements  of  Little  Tonawanda  Creek  at  lAnden,  N.  F.,  in  1912. 


Date. 

Hydrographer. 

helS^t. 

Dis- 
charge. 

1912. 
July     8 
Oct,     3 

FmnkWAhm- 

Feet. 

.38 

.38 

1.11 

1.08 

1.19 

""tu 

J    0.  MAthArff 

1.31 

3 

do 

1.40 

3 

...    do 

1  37 

Dee.     5 

C.  8.  DeOolyer 

17.9 

5 

..  do 

16.5 

7 

do 

24.9 

a  Oage  not  inatalled. 

Daily  gage  heighty  in  feet,  of  Little  Tonawanda  Creek  at  Linden^  N.  Y.yfor  19  It. 
\C.  If.  Schenck,  obeenrer.] 


Day. 

Jnly. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Day. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

!•     

0.34 
.35 
.38 
.34 
.32 

.31 
.30 
.30 
.30 
.30 

.80 
.30 
.28 
.28 
.26 

0.51 
.60 
.65 
.65 
.48 

.44 

.40 
.38 
.38 
.34 

.34 
.34 
.32 
.31 
.32 

0.38 
.41 
.40 
.30 
.35 

.33 
.32 
.31 
.31 
.34 

.34 
.32 
.32 
.31 
.31 

0.52 
.50 
.50 
.46 
.45 

.44 

.62 
.00 
.98 
.90 

.82 
.78 
.75 
.95 
.88 

0.83 
1.43 
1.79 
1.30 
1.14 

1.44 
1.20 
1.02 
.92 
1.02 

.94 
.88 
.84 
.82 
.83 

16 

0.48 
.39 
.36 
.35 
.31 

.37 
.40 
.36 
.34 
.33 

.33 
.30 
.30 
.46 
.35 
.34 

0.24 
.24 
.38 
.33 
.32 

.36 
.40 
.92 
.96 
.79 

-.72 
.70 
.62 
.58 
.52 
.47 

0.39 
.34 
.37 
.40 
.50 

.40 
.36 
.40 
.46 
.52 

.43 

.39 
.38 
.36 
.36 

0.30 
.30 
.30 
.32 
.30 

.30 
.28 
.42 
.09 
.86 

.84 
.78 
.72 
.66 
.60 
.54 

a88 
.84 
.82 
.80 
.80 

.76 
.74 
.72 
.72 
.82 

.78 
.84 
.80 
.84 
.85 

0.84 

2 

17 

.86 

3     

18 

.90 

4 

19 

1.00 

5       

20 

.87 

5 

21 

.88 

22 

.86 

8 

23 

.86 

9     

24 

.88 

10 

0.44 

.39 
.36 
.35 
.64 
.39 

25 

.87 

11 

12 

13 

14 

15 

26 

27 

28 

29 

30 

.86 
.89 
.80 

.88 
.94 

31 

1.29 

NoTB.— To  reduce  gafs  heights,  to  heads  on  the  weir,  subjtract  0.03  loot. 
1572*'— W8P  324—14 i 
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Daily  dischargej  in  second-feet,  of  Little  Tonawanda  Creek  at  Linden,  N.  Y,,for  191 1 


Day. 


2 

3 

4 

5 

6 

7 

8 

1.14 

9 

10 

1.68 

11... 

1.39 

12 

1.23 

13 

1.17 

14 

2.32 

16 

1.39 

July. 


Aug. 


1.12 
1.17 
1.34 
1.12 
1.01 

.06 
.91 
.91 
.91 
.91 

.91 
.91 
.82 
.82 

.72 


Sept. 


2.12 
3.36 
8.07 
2.38 
1.03 

1.68 
1.45 
1.34 
1.34 
1.12 

1.12 
1.12 
1.01 
.96 
1.01 


Oct.    Nov. 


1.34 
1.51 
1.45 
1.39 
1.17 

1.07 
1.01 
.96 
.96 
1.12 

1.12 
1.01 
1.01 
.96 
.96 


2.18 
2.05 
2.05 
1.81 
1.74 

1.68 
2.18 
8.4 
11.2 
8.4 

6.0 
5.0 
4.4 
10.1 

7.8 


Dec. 


6.3 
37.4 
66.2 
27.5 
18.1 

38.2 
21.2 
12.8 
9.1 
12.8 

9.8 
7.8 
6.6 
6.0 
6.3 


Day. 


July. 


1.98 
1.39 
1.23 
1.17 
1.12 

1.28 
1.45 
1.23 
1.12 
1.07 

1.07 
.91 
.91 
1.81 
1.17 
1.12 


Aug. 


0.63 
.63 
1.34 
1.07 
1.01 

1.23 
35.0 

0.1 
10.5 

5.2 

8.8 

3.48 

2.88 

2.58 

2.18 

1.87 


Sept. 


1.39 
1.12 
1.28 
1.45 
2.05 

1.45 
1.23 
1.45 
1.81 
2.18 

1.62 
1.39 
1.34 
1.23 
1.23 


Oct.  I  Nov. '  D«c. 


aoi 

.01 

.01 

1.01 

.91 

.01 

.82 

1.56 

3.36 

7.2 

6.6 

5.0 

3.8 

3.14 

2.72 

2.32 


7.8 
6.6 
6.0 
5.5 
5.5 

4.6 
4.2 
3.8 
3.8 
6.0 

5.0 
6.6 
5.5 
6.0 
6.9 


6.6 
7.2 

12.0 
7.5 


7.2 
Jv.1 

5.5 

7.S 

9-8 

25.4 


Note.— Dally  discharge  determined  teom  a  rating  curve  baaed  on  the  Franda  weir  formula.   Abov« 
gage  height  0.69  foot  the  entire  length  of  the  wooden  dam  is  considered  as  a  weir.    The  discharge  i 
ments  that  have  been  made  check  the  curve  quite  closely. 

Monthly  discharge  of  Little  Tonawanda  Creek  at  Linden,  N,  Y.,/or  191t, 
[Drainage  area,  22  square  miles.] 


Discharge  In  second-feet. 

Run*off. 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 
square 
mile. 

Depth  In 

inches  on 

drainage 

area. 

Millions 
of  gallons. 

Aoea- 
racy. 

July  1(X-31 

2.32 

35.0 
3.36 
7.2 
11.2 
66.2 

0.91 

:S 

.82 
1.68 
5.5 

1.33 
3.09 
1.57 
1.91 
5.31 
13.8 

0.060 
.140 
.071 
.087 
.241 
.627 

0.06 
.16 
.08 
.10 
.27 
.72 

18.0 
60.9 
30.4 
38.3 

103. 

276. 

\ 

August 

A 

Septembca* 

A 

October 

A, 

November 

A 

December 

A. 

GENESEE  RIVEB  AND  TRIBX7TARIES. 
GENESEE   RIVER  AT   ST.    HELENA,    N.  Y. 

Location. — At  the  steel  highway  bridge  about  6  miles  above  the  mouth  of  Silver  Lake 
outlet  (coming  in  from  the  left),  9}  miles  above  Canaseraga  Creek  (coming  in  from 
the  right),  and  5^  miles  below  the  village  of  Portageville  and  the  site  of  the 
proposed  storage  dam  of  the  State  of  New  York  Conservation  Commission. 

Records  ayailable.— August  14,  1908,  to  December  31,  1912.  Published  also  in 
annual  reports  of  the  State  Water  Supply  Commission  of  New  York,  1910,  the 
New  York  State  engineer  and  surveyor,  and  the  Conservation  Commission  of 
New  York. 

Drainage  area.— 1,030  square  miles. 

Gage. — Chain,  fastened  to  the  upstream  side  of  the  bridge,  middle  span;  read  twice 

daily;  datum  unchanged.    Since  August  24,  1911,  a  Gurley  automatic  water- 

>  stage  register  with  intake  pipe  to  the  well  a  few  feet  downstream  from  the  chain 

gage;  datum  same  as  chain  gage,  but  slope  of  water  sur&u:e  makes  readings 

different. 

Channel. — Gravel  and  rocks;  fairly  permanent. 

Discharge  measurements. — At  high  stages  made  from  the  bridge;  at  low  stages,  by 
wading  near  the  bridge. 
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Winter  flow. — Relation  between  gage  height  and  discharge  usually  but  slightly 
affected  by  ice;  determination  of  winter  discharge  considered  good. 

Accuracy. — Discharge  rating  curve  is  well  defined  and  data  as  published  are  con- 
sidered excellent. 

Diicharge  meaauremenU  o/Genuee  River  at  St  Helena^  N.  F.,  in  19  H. 


Uvdrographer. 

GagB  height. 

Dis- 
charge. 

Date. 

Chain. 

Record- 

ing. 

Jan.     4a 

C.  S.  De  Golyer 

Feet. 
2.78 
2.63 
3.32 
4.54 
4.44 
4.41 
2.02 
3.34 
3.52 
2.84 

Feet. 
2.72 
2.58 
3.29 
4.47 
4.38 
4.31 
2.01 
8.24 
3.40 
2.77 

8tc.-ft. 
602 

4 

. .  .do 

480 

Feb.  176 

do 

211 

Mar.  106 

n.  H.  <^n<V»W . . .   . 

740 

23 

.  .  .do 

2,470 

2  440 

196 

32 

do 

June  16c 

Frank  Weber-. '. 

Oct.   25 

C.  8.  De  Golyer 

954 

25 

.do 

1,130 
552 

29  c] 

do 

a  Some  siush  ice  and  ion  near  shore. 

6  Measurements  made  under  complete  ice  cover. 


c  Measurements  made  by  wading. 


Daily  gage  heightf  in  feel,  from  automaiic  and  chain  gages,  of  Genesee  River  at  St.  Helena, 

N.  Y.,for  1912. 

(Herman  Piper,  observer.] 


Day. 

January. 

February. 

March. 

April. 

May. 

June. 

Auto. 

Chahi. 

Auto. 

Chain. 

Auto. 

Chain. 

Auto. 

Chain. 

Auto. 

Chain. 

Auto. 

Chain. 

1 *. 

3.2 
3.0 
3.9 

2.66 
2.55 

2.46 

2.7 

2.75 

2.46 

2.65 

2.8 
2.9 
2.8 
2.7 
2.8 

2.9 

2.85 

2.9 

3.0 

4.2 

4.1 
3.2 
2.8 
3.5 
3.0 

2.8 

2.7 

2.65 

2.6 

2.7 

2.5 

3.34 
3.33 
3.32 
3.29 
3.30 

3.31 
3.28 
3.29 
3.28 
8.28 

3.28 

**3.*3i" 
3.35 
3.49 

3.67 
4.17 
4.15 
4.20 
4.42 

4.45 
4.72 
4.95 
4.82 

2.6 

2.7 

2.65 

2.6 

2.5 

2.45 

2.5 

2.46 

2.5 

2.45 

2.4 

2.5 

2.85 

2.8 

3.0 

2.7 
3.25 
3.15 
3.35 
3.3 

3.4 
4.3 
4.2 
4.3 
4.5 

4.6 
4.8 
5.1 
5.0 

4.50 
4.28 
4.14 
4.06 
3.99 

8.93 
3.89 
3.93 
4.08 
4.48 

4.48 
4.33 
4.27 
4.18 
4.22 

5.92 
6.32 
7.17 
7.11 
7.26 

5.38 
4.39 
4.08 
3.93 
8.60 

3.38 
3.41 
4.20 
7.95 
8.35 
7.24 

4.9 
4.6 
4.4 

4.3 

4.2 

4.2 
4.2 
4.2 
4.2 
4.6 

4.5 
4.4 
4.3 
4.2 

4.2 

6.9 
6.5 
7.3 
7.0 
7.3 

6.4 
4.4 
4.1 
4.2 
3.55 

3.4 

3.55 

4.7 

8.9 

8.2 

6.9 

8.56 
8.13 
6.54 
6.38 
6.30 

2.62 
7.39 
6.80 
5.36 
5.28 

4.67 
4.64 
5.54 
4.77 
4.96 

4.95 
4.37 
4.09 
3.99 
8.78 

3.58 
3.48 
3.87 
3.90 
3.73 

3.44 
3.20 
8.14 
4.50 
6.50 

8.6 
8.6 
6.4 
5.4 
6.6 

7.4 
7.4 
6.9 
5.4 
5.4 

4.7 
4.7 
6.6 
4.8 
5.7 

5.0 
4.4 
4.2 
4.1 
3.85 

3.65 

3.56 

3.9 

4.0 

3.8 

3.56 

3.4 

8.2 

4.6 

6.6 

4.75 
4.14 
3.82 
3..W 
3.38 

3.34 
3.40 
3.26 
8.12 
8.11 

3.02 
2.86 
3.04 
3.16 
8.07 

3.79 
5.74 
4.56 
3.95 
3.65 

3.42 
3.38 
3.35 
3.06 
2.88 

2.76 
2.67 
2.57 
2.54 
2.57 
2.73 

5.0 
4.2 
3.9 
3.7 
3.45 

3.4 

3.55 

3.4 

3.15 

3.2 

8.1 

2.95 

3.1 

3.26 

3.1 

3.7 
5.9 
4.7 
4.0 
3.25 

3.5 

3.55 

3.46 

3.2 

3.0 

2.8 

2.7 

3.65 

3.6 

2.6 

2.8 

2.56 
2.46 
2.53 
2.72 
2.48 

2.38 
2.33 
2.28 
2.21 
2.20 

2.13 
2.12 
1.99 
2.10 
2.06 

2.04 
2.09 
2.06 
2.04 
2.00 

2.05 
2.00 
1.75 
1.99 
1.97 

1.96 
1.75 
1.75 
1.83 
1.70 

2.6 

2             

2.5 

3 

2.66 

4                 

2.71 
2.59 

2.39 
2.47 
2.80 
2.82 
2.70 

2.74 
2.83 
2.85 
2.85 
2.89 

3.23 
3.42 
3.37 
3.49 
4.41 

4.36 
4.10 
3.96 
8.86 
3.71 

3.61 
3.54 
3.46 
3.40 
3.40 
3.36 

2.8 

5 

2.55 

6 

2.48 

7 

2.44 

8 

2.39 

g 

2.24 

10    

2.20 

11    

2,10 

12 

2.08 

13 

2.04 

14 

2.16 

1.5         

2.14 

16     

2.16 

17 

2.11 

18  

2.06 

19 

2.00 

20  

3.03 

21     

2.04 

22 

2.04 

23     

1.94 

24 

2.02 

25  

2.01 

26  

2.00 

27 

1.66 

28 

1.74 

29 

1.71 

30  

1.71 

31         
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SURFACE  WATER  SUPPLY,  1912,  PART  IV. 


Daily  gage  height^  in  feet,  from  automatic  and  chain  gages,  of  Genesee  River  at  St.  Helena, 
N.  Y.yfor  iP/i?— Continued. 


Day. 


July. 


Auto.  Chaki 


August. 


Auto.  Chain. 


September. 


Auto.  Chain. 


October. 


Auto.  Chain. 


November. 


Auto.  Chain. 


December. 


Auto.    Chain, 


1. 
2. 
3. 
4. 
6. 

6. 
7. 
8. 
9.. 
10.. 

11. 
12.. 
13.. 
14. 
15.. 

16.. 
17.. 

18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
28.. 

26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


1.74 
1.79 
1.82 
1.51 
1.79 

1.77 
1.52 
1.85 
1.76 
1.60 

2.01 
2.18 
2.16 
2.06 
2.05 


1.91 
1.86. 
1.76 

1.67 
2.01 
1.82 
1.82 
1.73 

1.85 
2.03 
1.88 
2.03 
1.91 
1.78 


1.61 
1.76 
1.72 
1.20 
1.82 

1.74 
1.46 
1.80 
1.79 
1.58 

1.86 
2.21 
2.22 
2.09 
2.06 

2.02 
1.84 
1.88 
1.82 
1.78 

1.54 
2.09 
1.82 
1.85 
1.68 

1.81 
2.09 
1.80 
2.0i 
1.91 
1.81 


1.68 
1.85 
1.88 
1.88 
2.02 

1.96 
1.86 
1.78 
1.76 
1.75 

1.52 
1.70 
1.83 
1.99 
1.87 

1.T9 
1.72 
1.56 
1.91 
1.83 

1.84 
1.83 
1.84 
1.83 
1.75 

2.02 
2.48 
2.85 
2.45 
2.29 
2.18 


1.65 
1.85 
1.82 
1.78 
2.09 

2.06 
1.80 
1.T9 
1.86 
1.72 

1.52 
1.75 
1.86 
2.09 
1.84 

1.71 
1.65 
1.54 
1.96 
1.82 

1.85 
1.92 
1.85 
1.84 
1.78 

2.00 

2.95 

2.9 

2.49 

2.35 

2.24 


2.20 
3.40 
3.45 
3.05 
2.67 

2.50 
2.54 
2.35 
2.25 
2.16 

2.07 
2.00 
2.07 
1.87 
1.82 

2.41 
3.06 
2.68 
2.58 
2.56 

2.44 
2.20 
2.26 
2.30 
3.03 

3.21 
2.99 
3.04 
2.75 
2.86 


2.16 

3.8 

3.5 

3.1 

2.75 

2.5 

2.6 

2.42 

2.21 

2.24 

2.10 
2.04 
2.12 
1.85 
2.14 

2.21 
3.1 

2.75 
2.66 
2.6 

2.48 
2.34 
2.32 
2.36 
3.15 

3.35 

2.05 

3.15 

2.8 

3.0 


3.37 
4.00 
3.26 
2.94 
2.78 

2.62 
2.52 
2.42 
2.38 
2.41 

2.83 
2.94 
2.66 
2.56 
2.41 

2.31 
2.26 
2.21 
2.20 
2.16 


3.59 
3.22 
2.91 
2.74 
2.60 
2.50 


2.9 
4.0 
3.8 
3.0 

2.8 

2.65 
2.55 
2.44 
2.44 
2.5 

2.8 
3.0 
2.7 
2.6 
2.5 

2.?5 
2.29 
2.20 
2.31 
2.22 

2.24 

2.16 

3.05 

3.8 

3.4 

3.65 

3.3 

3.0 

2.86 

2.8 

2.55 


2.45 
2.52 
2.61 
2.53 
2.46 

2.39 
2.50 
4.56 
4.03 
4.19 

3.71 
3.39 
3.18 
3.12 
3.08 

2.96 
2.86 
2.83 

2.78 
2.76 

2.74 
2.65 
2.67 
2.52 
2.50 

2.64 
2.66 
2.65 
2.60 
2.58 


2.6 

2.55 

2.7 

2.55 

2.49 

2.46 

2.46 

4.9 

4.4 

4.4 

3.9 

3.45 

3.3 

3.3 

3.25 

3.06 

2.9 

2.9 

^.9 

2.9 

2.8 
2.7 
2.6 
2.6 
2.7 

2.7 
2.8 
2.7 
2.7 
2.7 


2.53 
2.78 
5.42 
4.20 
3.71 

4.84 
4.42 
3.60 
8.17 
3.06 

8.10 
2.84 
3.55 

2.63 
2.70 

2.77 
2.73 
2.76 
2.94 
8.02 

2.83 
2.70 
2.63 
2.63 
2.60 

2.55 
2.54 
2.40 
2.24 
2.65 
3.51 


I 


2.« 
2.75 
5.6 
4.3 
3.9 

5.S 
4.5 
3.R 
3.2 
3.1 

3.25 
2.9 
2-M 
2.65 
2.7 

2.75 
2.75 
2.S 
3.05 
3.2 

2.9 
2.7 
2.7 
2.»>5 
2.6 

2.65 
2.55 
2.45 
2.1!) 
2.7 
3.75 


Note.— Relation  of  gage  height  to  discharge  affected  by  ice  Jan.  4  to  ACar.  16.  Oage  heights  for  both 
chain  and  automatic  gages  presented  for  the  purpose  of  comparison.  The  gage  heights  given  for  the  auto- 
matic gage  are  the  means  of  hourly  readings  for  24-hour  periods;  those  for  the  chain  gage  are  the  means  ot 
tworeadmgB  which  are  usually  taken  at  8  a.  m.  and  5  p.  m.  The  readings  on  the  two  gages  do  not  agree 
exactly,  owing  to  the  fiact  that  the  mouth  of  the  intake  pipe  to  the  automatic  gage  is  a  few  feet  downstream 
from  the  chain  gage  and  that  the  slope  between  the  gages  varies  with  the  stage. 
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Daily  dUchargef  in  seocmd-feet,  from  automatie  and  chain  gages  of  Genesee  River  at  8i, 

Helena,  N.  Y.Jorldn. 


Day. 

Jantiary. 

Febraary. 

ICaxx^. 

April. 

May. 

June. 

Auto. 

Chain. 

Auto. 

Chain. 

Auto. 

Chain. 

Auto. 

Chain. 

Auto. 

Chain. 

Auto. 

Chain. 

1 

1,070 
881 
789 
628 
636 

398 
400 
610 
600 
470 

470 
fiOO 
480 
460 
460 

670 
770 
500 
750 
1,450 

1,360 

1,100 

960 

910 

700 

620 
550 
480 
420 
400 
360 

340 
320 
300 
280 
280 

280 
240 
240 
340 
240 

340 
240 
240 
230 
290 

230 
231 
247 
259 
301 

363 
585 
675 
600 
733 

753 

934 

1,100 

1.000 

786 
644 
570 
526 
498 

473 
456 
473 
540 
773 

773 
674 
638 
590 
611 

3,000 
7,430 
10,400 
10,200 
10,800 

4.680 
2,560 
2,060 
1.840 
1,380 

1,110 
1.140 
2.250 
14,000 
16,000 
10,700 

'7.'426' 
10,000 
8.980 
10,000 

4.470 
2,440 
1,940 
2.100 
1,160 

1.010 
1.160 
3.000 
17.500 
13,900 
8.660 

17,100 
14.900 
8,160 
4,680 
7,360 

13,400 
11,300 
9,040 
4.630 
4,430 

3,080 
3,030 
5,100 
3.280 
3,680 

3.660 
2.530 
2,080 
1,920 
1,630 

1,360 
1.230 
1.750 
1,790 
1,650 

1,180 

980 

860 

2.760 

8.020 

15.900 
16,900 
7  130 
4,470 
7,730 

10,400 
10,400 
8,660 
4.470 
4,470 

3.000 
3,000 
4.940 
3.300 
6,190 

3,600 
3,440 
3,100 
1,940 
1,550 

1,380 
1,160 
1.620 
1,780 
1,480 

1.160 
1,010 
830 
2,810 
7,430 

3,340 
3,150 
1,680 
1,360 
1,110 

1.060 

1,130 

960 

840 

830 

748 
630 
766 
880 
793 

1,640 
6,660 
3,870 
1,860 
1,440 

1,160 

1,110 

1,080 

784 

635 

548 
492 
437 
421 
437 
529 

3,600 
2,100 
1,630 
1,340 
1,060 

1.010 

1,160 

1,010 

786 

830 

740 
626 
740 
876 
740 

1.340 
6.720 
3,000 
1.780 
875 

1,110 

1,160 

1.060 

830 

660 

530 
474 
449 
434 
424 
530 

432 
379 
416 
633 
390 

341 
319 
398 
369 
365 

338 
334 

337 
310 

306 
324 
313 
306 
193 

310 
103 
119 
189 
182 

179 
119 
119 
140 
106 

434 

2 '. 

377 

3         

400 

4 

530 

5                

400 

6 

368 

7  

361 

8 

329 

9         

370 

10  

366 

11   

319 

12             

313 

13         

190 

14 

341 

15         

333 

16       

341 

17 

333 

18                

313 

19 

310 

20 

193 

21 

199 

22         

199 

23 

168 

24       

193 

25 

189 

26 

186 

27 

96 

28 

114 

29         

106 

30 

106 

31       
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Daily  diicharge,  in  uoofndjfeet,  from  auiomatic  and  chain  gage»  of  Genesee  River  at  St. 
Helena^  N,  T,,for  19/;?— Continued. 


Day. 


July. 


Auto.  Chain 


August. 


Auto.  Chain. 


September. 


Auto.  Chain. 


October.     |   November. 


Auto.  Chain.  Auto.  Chain. 


Deoember. 


Auto.   Chain. 

I 


1. 

2. 
3. 
4. 
6. 

6. 
7. 
8. 
9. 
10. 

11. 
13. 
13. 
U. 
U. 

16. 

17. 
18. 
19. 
20. 

31. 
22. 
23. 
24. 
25. 

26. 

27. 
28. 
29. 
30. 
31. 


116 
129 
137 
64 
129 

124 
66 
146 
121 
82 

196 
257 
249 
213 
210 

193 
139 
163 
148 
119 

76 
196 
137 
137 
114 

146 
202 
154 
202 
163 
127 


84 
118 
109 

20 
134 

114 
66 
128 
126 

78 

142 
259 
263 
216 
212 


139 
150 
134 
123 

70 
216 
134 
142 
100 

131 
216 
128 
199 
159 
131 


101 
146 
154 
154 
199 

175 
148 
127 
121 
119 

66 
106 
140 
189 
151 

129 
111 
74 
163 
140 

143 
140 
143 
140 
119 

199 
300 
612 
374 
302 
257 


«3 
142 
134 
123 

216 

212 
153 
125 
146 
109 

66 
116 
145 
216 
139 

106 
93 
70 
174 
134 

142 
162 
142 
139 
123 

186 
625 
590 
373 
313 
270 


265 

1,130 

1.190 

775 

4S2 

400 
421 
327 
285 
240 

216 
192 
216 
151 
137 

355 
784 
498 
442 
432 

369 
302 
280 

306 
757 


722 
766 
542 
620 


241 

1.480 

1,110 

740 

502 

377 
424 
342 
250 
270 

219 
190 
226 
142 


259 
740 
502 
429 
424 

368 
309 
301 
317 
785 

965 
625 
785 
530 
660 


1.100 

1,940 

980 

681 

663 

464 

410 
360 
341 
356 


681 
486 
432 
355 

310 
289 
260 
265 
249 

270 

241 

700 

1,480 

1,110 

1,370 
940 
658 
535 
453 
400 


590 
1,780 
930 
660 
530 

440 
400 
350 
350 
377 

530 
660 
474 
424 
377 

313 
289 
289 
297 
263 

270 

241 

700 

1,480 

1,010 

1,280 
990 
660 
660 
530 
400 


374 
410 
458 
416 
374 

345 

400 

2,870 

1.960 

2,230 

1,520 

1,120 

900 

840 

808 

607 
630 
508 
562 

548 

635 
481 
437 
410 
448 

475 
486 
481 
453 
442 


377 
400 
474 
400 
373 

369 

359 

3,400 

2,440 

2,440 

1,030 

1,060 

990 

990 

875 

700 
690 
690 
690 
690 

630 
474 
424 
424 
474 

474 
530 
474 
474 
474 


416 

582 

4,780 

2,250 

1,590 

3.420 

2,620 

1,500 

890 

775 

830 
605 
436 
469 
510 

555 

639 
648 
681 
748 

606 
610 
469 
469 
453 

436 
431 
350 

381 
481 


424 

202 
1.910 

2,2ro 

1.620 

4.»t0 

2.030 

l,4!f0 

S» 

740 

875 

sn 

449 
440 
474 

902 
502 
530 

700 


590 
474 
474 
449 
434 

449 
400 
355 
248 
474 
[.410 


Note.— Daily  discharRe  Jan.  1-3  and  liar.  17  to  Dec.  31  determined  from  a  well-defined  rating  curre. 
The  same  rating  curve  was  used  for  l>oth  sets  of  gage  heights  by  applying  a  well-defined  table  of  relatku. 
(See  First  Ann.  Rept.  New  Yorlc  Conservation  Commission.)  Discharge  Jan.  4  to  Mar.  16  determined  by 
means  of  a  rating  curve  based  on  measurements  made  with  ioe  present  and  assuming  a  gradual  chant^e 
from  open  water  to  complete  ice  cover  on  Feb.  10.  On  days  for  wnidh  there  are  no  automatic  gage  heights 
the  chain-gage  heights  were  used  to  determine  discharge.  Daily  estimates  from  chaiii-gage  readings  for 
periods  during  which  ice  was  present  not  published  because  of  their  lower  aocuracy* 
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MorUhJy  discharge  of  Genesee  River  at  8t  Helena,  N.  Y.Jor  191t. 
[Drainage  area,  IfiSO  square  mJIeB.] 


Month. 


Discharge  (seoond-llBet). 


MftTlTmini, 


Automatic  gage. 


Day. 


Hour. 


Crest 
bei^t. 


Crest 

di»- 

cbarge. 


Chahigage. 


Date. 


34- 

hour 
dis- 
charge. 


Mini- 


Auto- 
matic 
gAge- 


Mean. 


Chain 
gage. 


Per 
square 
mile. 


Bun- 

ofl 
(depth 

in 
hushes 

on 

dnOn- 

age 

area). 


January 

P*ebruary 

l€Aroh 

MSy 

June 

July 

August 

September 

October 

l^ovember 

I>«cember 

The  year 


13.46  p.  m 
9.45  p.m. 
1.00a.  m. 
4.00  a.m. 
3.00  a.m.. 
5.30  a.m., 
3.30  a.m.. 
5.30  p.m. 
4.30p.m. 
12.30  a.  m 
8.30  a.m.. 
5.45  a.m., 


4.76 
5.03 
9.51 
9.26 
6.25 
2.83 
2.18 
3.61 
3.94 
4.53 
4.78 
5.95 


3,260 

3,840 

22,700 

21,200 

7,200 

596 

257 

1,390 

1,850 

2,820 

3,300 

6,260 


29 
1-2 

17 
4 

13 

27 
2 
2 
8 
3 


17,500 

15,900 

5,720 

530 

283 

625 

1.480 

1,780 

3,400 

4,940 


360 
230 
456 
860 
421 
106 
64 
66 
137 
241 
345 
281 


669 

409 

3,500 

4,850 

1,270 

244 

150 

178 

485 

622 

757 

979 


4,700 
1,250 
248 
143 
186 
492 
593 
806 
1,030 


0.660 
.397 
3.40 
4.71 
1.23 
.237 
.146 
.173 
.471 
.604 
.735 
.960 


0.75 
.43 
3.93 
5.26 
1.43 
.26 
.17 
.20 
.53 
.70 
.82 
1.10 


Mar.  30    1.00  a.m. 


9.51 


23,700 


Mar.  29 


17,600 


64 


1,180 


1.15 


15.66 


Discharge  for  automatic  gage  rated  as  follows:  Mar.,  B;  April-June,  A;  July  and  Aug.,  B;  Sept.  to 
l>ec.,  A. 

GENESEE  BIVEB  AT  JONES   BBIDGE,    NEAB   MOUNT   MOBBIS,    N.   T. 

Idocation. — At  the  highway  bridge  known  as  Jones  Bridge,  about  5  miles  below 
the  village  of  Mount  Morris,  6  miles  by  river  above  the  village  of  Geneseo,  1} 
miles  below  the  inflow  of  Canaseraga  Creek  (coming  in  from  the  right)  and  about 
1|  miles  above  the  mouth  of  Beads  Creek  (coming  in  from  the  left). 

XtecoTdB  ayailable.— May  22,  1903,  to  Apr.  30, 1906;  Aug.  12,  1908,  to  Dec.  31, 1912. 
Published  also  in  reports  of  State  engineer  and  surveyor  of  New  York,  State  Water 
Supply  Commission  of  New  York,  and  Conservation  Commission  of  New  York. 

Drainage  area. — 1,410  square  miles. 

Oage. — Chain,  fastened  to  upstream  side  of  highway  bridge;  read  twice  daily;  datum 
unchanged. 

Ohaxmel. — Sandy  clay;  liable  to  shift,  but  measurements  have  shown  it  to  be  fairly 
permanent  in  recent  years. 

I>i8charge  meaeurements. — ^Made  at  all  stages  from  footbridge  erected  on  the 
outriggers  of  the  bridge. 

Winter  flow. — Relation  between  gage  height  and  discharge  for  the  winter  months 
considerably  affected  by  ice.  Volume  of  flow  during  the  winter  months  deter- 
mined chiefly  by  comparison  with  the  flow  of  the  Greneaee  at  Rochester  and 
at  St.  Helena. 

Accuracy. — Discharge  curve  well  developed  and  data  as  published  for  open-water 
periods  believed  to  be  very  good. 
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Diicharge  meaguremenU  of  Genesee  River  at  Jajus  Bridge^  near  Mount  Mome,  N,  F.,  in 

191t. 


Date. 

Hydrogmpher. 

teJ^t. 

Db- 
chaise. 

ICar.  13a 

O.  H.  Canfleid 

Feet. 
7.34 
3.90 

See.-n. 

857 

July  18b 

T^'mnlir  W*b«* 

2S7 

a  Partly  open  at  bridge.    Control  frozen. 


h  Wading  under  bridge. 


Daily  gage  height  ^  in  feet,  of  Genesee  River  at  Jones  Bridge ,  near  Mount  Morris,  N.  F., 

for  1912. 

[J.  W.  Trewer,  observer.] 


Day. 


Jan.      Feb.     Mar.     Apr.     May.    June.    July.     Aug.    Sept.     Oct.     Nov.    Dec. 


1. 
2. 
3. 
4. 
6. 

6., 
7.. 
8.. 
9. 
10. 

11. 
12. 
13. 
14.. 
15.. 

16.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

26.. 
27.. 
28.. 
20.. 
30.. 
81.. 


6.4 
6.3 
5.9 
5.8 
8.1 


10.2 
9.9 


8.8 
8.6 
7.3 
7.0 
6.8 

6.6 
6.6 
6.7 
7.0 
7.6 

7.8 
7.6 

7.4 
7.4 
8.2 

13.8 
22.« 
24.7 
25.0 
24.7 

18.2 
11.0 
0.8 
8.8 
7.6 

6.9 

7.3 

8.4 

20.7 

25.8 

24.2 


26.2 
26.1 
23.9 
17.8 
16.2 

22.5 
21.8 
21.8 
16.0 
13.3 

10.9 
9.9 
13.2 
10.7 
10.5 

11.3 
10.0 
8.6 
8.3 
7.6 

7.0 
6.8 
6.5 
7.8 
7.4 

6.7 
6.3 
6.0 
7.1 
17.4 


11.6 
8.9 
7.8 
7.0 
6.5 

6.3 
6.4 
6.2 
6.0 
5.7 

5.6 
5.5 
5.6 
5.9 
5.7 

6.3 
13.4 
10.4 
8.3 
7.3 

6.6 
6.2 
6.4 
5.8 
5.4 

5.2 
5.0 
4.85 
4.8 
4.9 
5.2 


4.05 
4.75 
4.85 
5.0 
4.75 

4.6 
4.45 
4.4 
4.36 
4.2 

4.2 
4.25 
4.15 
4.05 
4.1 

3.05 
4.05 
4.15 
4.05 
3.90 

3.98 

4.0 

3.82 

3.87 

4.1 

4.05 
3.92 
3.77 
3.75 
3.71 


3.61 
3.56 
8.57 
8.47 
3.61 

4.06 
3.61 
3.61 
3.48 
4.65 

4.1 

4.4 

4.35 

4.25 

4.1 

4.2 

4.06 

3.88 

3.89 

3.71 

8.60 
3.81 
3.85 
3.88 
3.91 

3.64 

3.71 

3.81 

3.82 

4.0 

3.71 


3.61 
3.66 
3.78 
8.92 
3.90 

4.05 
4.05 
3.82 
3.60 
3.68 

3.54 
3.55 
3.66 
3.49 
3.82 

3.78 
3.69 
3.56 
3.75 
3.79 

3.01 

4.15 

4.0 

4.1 

3.82 

3.05 

4.2 

5.7 

5.4 

4.45 

4.2 


4.3 
5.8 
6.7 
6.2 
6.4 

5.1 
4.9 
4.9 
4.5 
4.25 

4.2 
4.2 
4.26 
4.16 


4.15 

5.7 

5.1 

4.06 

4.85 

4.7 

4.4 

4.35 

4.6 

6.2 

6.1 
5.4 
6.7 
5.2 
5.0 


6.4 
8.0 
6.1 
6.5 
6.2 

6.0 

4.9 

4.7 

4.65 

4.56 

5.0 
6.6 
6.0 
4.9 

4.7 

4.5 

4.45 

4.4 

4.35 

4.35 

4.3 

4.2 

4.36 

7.1 

6.0 

6.7 
6.0 
6.6 
6.2 
6.0 
4.86 


4.75 
4.7 
4.8 
4.8 
4.75 

4.6 
4.6 
8.4 
8.1 
&2 

7.0 
6.2 
5.9 
6.7 
6.7 

6.6 
5.4 
5.3 
5.2 
6.1 

5.1 
6.1 
4.9 
4.8 
4.85 

6.0 
5.0 
6.1 
5.0 
4.95 


4.9 
5.1 
12.2 

8.6 
7.1 

9.2 
9.8 
7.8 
&1 
5.6 

5.8 
5.6 
6.4 
6.3 
6.2 

5.5 
5.5 
5.3 
5.4 
5.5 

5.2 
5.3 
5.1 
5.3 
5.0 

5.0 
5.0 
4.6 
4.5 
5.0 
6.2 


Note.— Relation  of  gage  height  to  discharge  affected  by  ice  Jan.  5  to  Mar.  16. 
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Daily  dischargey  in  setxmdrftet,  of  Crenuee  River  at  Jqtmm  Bridge^  near  Mount  Morris y  N,  F., 

for  1912, 


Day. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1 

1,450 
1,400 
1,1S0 
1,120 

16,500 
16,400 
14,700 

9,aoo 

8,620 

13,600 
13,000 
13,000 
8360 
6,200 

4,380 
3,680 
6,1» 
4,240 
4,100 

4,660 
3,750 
2,790 
2,600 
2,150 

1,790 
1,670 
1,500 
2,270 
2,030 

1.620 
1,400 
1,230 
1,850 
9,480 

4,870 
2,960 
2,270 
1,790 
1,500 

1,400 
i;460 
1,340 
1,230 
1,000 

1,010 
960 
1,010 
1  180 
1,060 

1,400 

4,090 
2,600 
1,970 

1,560 
1,340 
1,450 
1,120 
910 

810 
710 
641 
618 
664 
810 

687 
506 
641 
710 
505 

528 
463 
442 
422 
364 

364 
383 
346 
311 
328 

277 
311 
346 
811 
291 

287 
294 
234 
250 
328 

311 
267 
219 
213 
201 

175 
162 
165 
141 
175 

311 
175 
176 
143 
506 

328 
442 

422 
383 

328 

364 
311 
264 
257 
201 

172 
231 
244 
264 
263 

182 
201 
231 
234 
294 
201 

175 
188 
222 
267 
260 

311 
311 
234 
195 
193 

158 
160 
188 
146 
234 

222 
195 
162 
213 
225 

263 
346 
294 
328 
234 

277 
364 
1,060 
910 
463 
364 

402 
1,120 
1,620 
1,840 

910 

760 
664 
664 

484 
883 

364 
864 
383 
346 
234 

346 
1,060 
780 
667 
641 

572 
442 
422 
484 

810 

1,280 
910 

1,060 
810 
710 

010 

2,400 

1280 

960 

810 

710 
664 
572 
560 
506 

710 
960 
710 
664 

572 

484 

463 
442 
422 
422 

402 

364 

422 

1,850 

1,230 

1,620 
1,230 
960 
810 
710 
641 

596 
572 
618 
618 
596 

628 

628 

2,660 

2,460 

2,530 

1,790 
1,340 
1,180 
1,060 
1,060 

1,010 
910 
860 
810 
760 

760 
760 
664 
618 
641 

710 
710 
760 
710 
687 

664 

2 

1 

760 

3 

5,220 

4 

2,790 
1,860 

3,190 

6 

6 

7 

3,610 
1,970 
1,280 
1,010 

1,120 

8 

0 

10 

11 

12 

1,010 

13 

1,450 
1,400 
1,340 

960 

14 



16 

' 

16 

17 

13,600 
W,300 
15,600 

960 

18 

810 

19  

910 

20 

15,300 

060 

21 

10,100 
4,450 
3,610 
2,030 
2,150 

1,730 
1.970 
2,660 
12,100 
16,200 

810 

22 

«10 

23 

760 

24 

810 

25 

710 

26 

710 

27 

710 

28  

528 

29 

484 

3o: : ::. 

710 

31 1 

14,900 

1,340 

Note.— Dally  discharge  determined  from  a  well-defined  rating  curve. 

Monthly  discharge  of  Oenesee  River  at  Jones  Bridge,  near  Mount  Morris,  N.  Y.,for  191t. 
(Drainage  area,  1,410  square  miles.] 


Discharge  in  seoond-feet. 

Run-off 
(depth  hi 
incnea  on 
drahiage 

area). 

Month. 

Max^^""* 

Minimum. 

Mean. 

Per 
square 
mae. 

Accu- 
racy. 

January 

780 

560 

4,600 

6,110 

1680 

377 

256 

296 

701 

821 

983 

1,340 

0.553 
.411 
3.19 
4.33 
1.19 
.267 
.182 
.210 
.497 
.582 
.697 
.950 

a64 

.44 

3.68 

4.83 

1.37 

.30 

.21 

.24 

.55 

.67 

.78 

1.10 

C. 

Fabruwy 

C. 

March 

16,200 
16,500 
6,280 
710 
506 
1,060 
1,620 
2)400 
2,660 
5,220 

B. 

April 

1,230 
618 
201 
141 
146 
234 
364 
528 
484 

A. 

fiSy :::::.:::::::.::;:::::::::.:..- 

A. 

June 

A. 

July 

A. 

August 

A. 

September 

A. 

Octobtf , 

A. 

November 

A. 

December 

A. 

The  year 

16,500 

141 

1,540 

1.00 

14.81 

Note.— Discharge  Jan.  6  to  Mar.  16  estimated  by  means  of  comparison  with  discharge  at  Rochester  and 
St.  Helena. 
Mean  discharge  Jan.  6-31  estimated  706  second-feet. 
Mean  discharge  Mar.  1-16  estimated  430  seoond-feet. 
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OENESEB  BIVEB  AT  BOGHESTEB,   N.   Y. 

Location.— At  the  highway  bridge  known  locally  as  Elmwood  Avenue  Bridge,  at 
the  north  end  of  South  Park,  3^  miles  above  the  center  of  the  city  of  Rochester, 
Si  milee  below  the  mouth  of  Black  Creek  (coming  in  from  the  left),  and  7}  miles 
above  the  mouth  of  the  river. 

Becorda  ayailable. — February  9,  1904,  to  December  31,  1912,  publiahed  also  in 
annual  reports  of  the  State  engineer  and  surveyor,  the  State  Water  Supply  Com- 
mission, and  the  Conservation  Commission  of  the  State  of  New  York.  Elevation 
of  water  surface,  measurements,  and  records  of  flow  of  Genesee  River  at  Rochester 
during  flood  stages,  and  low  water  previous  to  1904,  published  in  annual  reports 
of  the  State  engineer  and  surveyor,  1902-3-4,  and  in  Water-Supply  Papers  24, 
65,  and  97. 

Drainage  area.— 2,360  square  miles. 

Oage. — Prior  to  1910  a  staff  gage  bolted  to  the  downstream  end  of  the  first  pier  from 
the  right>hand  abutment  was  read  once  daily.  From  December,  1910,  to  Decem- 
ber, 1912,  gage  heights  recorded  by  a  Gurley  automatic  water  stage  register  in 
the  pump  house  immediately  below  the  bridge  on  the  right-hand  bank.  £le\^- 
tion  of  zero  of  gage,  506.848  Baige  Canal  datum  and  245.591  Rochester  City 
datum.    Gage  datum  unchanged  since  installation  of  the  station. 

Ghannel. — Gravel;  smooth;  considered  permanent. 

Discharge  measurements. — Made  from  bridge  at  which  the  staff  gage  is  located. 
Prior  to  1904  measurements  and  elevations  of  water  surface  taken  in  conjunctios 
with  the  water  flowing  over  and  around  Johnson-Seymour  dam  in  the  city  of 
Rochester. 

Winter  flow. — Affected  by  ice  for  short  periods,  although,  as  a  rule,  the  channel  is 
open. 

Accuracy. — Discharge  rating  curve  well  developed  for  all  stages;  published  daia 
considered  good  for  periods  of  open  water. 

Cooperation.--Gage  attended  by  Mr.  G.  A.  Bailey,  of  the  Rochester  Light  &  Rail- 
way Co. 

Discharge  m^astirements  of  Genesee  River  at  Rochester,  N.  Y.,  in  1912. 


Date.    I  Hydrographer. 


Feb.  13«i  C.  S.  De  Golyer. 
Mar.  156,  G.H.Canfleld... 


o  Measurement  made  under  complete  ice  cover,  about  1,500  feet  above  bridge. 
^  Measurement  made  under  complete  ice  cover,  about  1,000  feet  below  gage. 
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Dcdly  gage  height,  in  feet,  o/Crenesee  River  at  Rochester ,  N.  Y.^/or  191 1, 
(G.  A.  Bailey,  observer.] 


Day. 


Jan. 


Feb. 


ICar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept 


Oct.     Nov. 


Bee. 


1 

2.14 

2 

2.09 

3 

4 

2.03 
2.06 

6 

1.04 

0     

7 •. 

8     

9 

2.14 

10 

2.20 

11 

2.25 

12 

2.04 

13 

14 

1.91 
1.90 

15 

1.70 

16 

1.76 

17 

1.75 

18 

1.73 

19 

1.72 

20 

1.86 

21 

2.13 

22 

2.72 

23 

2.84 

24 , 

26 

2.72 
2.60 

28 

2.45 

27 

2.29 

28 

2.17 

29 

2.14 

30 

2.10 

31.. 

2.07 

2.04 
1.00 
1.93 
L80 
1.88 

1.85 
1.80 
1.77 
1.78 
1.80 

1.80 
1.76 
1.77 
1.74 
1.74 

1.76 
1.76 
1.75 
1.74 
2.23 

3.44 

3.18 
2.70 
2.81 
2.85 

3.07 
3.30 
8.85 
4.05 


3.85 
8.37 
2.06 
2.65 
2.45 

2.32 
2.24 
2.24 
2.34 
2.43 

2.57 
2.76 
2.74 
2.60 
3.32 

fi.4 

7.6 
6.6 
7.1 
8.6 

0.0 

7.7 

6.2 

4.06 

3.5 

3.05 
2.0 
3.8 
5.0 
7.8 
8.0 


0.4 
0.0 
10.1 
0.7 
8.4 

T.6 
8.0 
8.2 
8.1 
6.8 

5.5 
4.6 
4.5 
4.8 
4.3 

4.45 

4.3 

3.7 

3.4 

8.2 

2.05 

2.75 

2.0 

3.2 

3.15 

2.0 

2.6 

2.37 

2.24 

8.85 


5.6 
4.0 
8.2 
2.8 
2.40 

2.32 
2.28 
2.30 
2.21 
2.00 

2.00 
1.02 
1.88 
1.00 
1.06 

1.00 

3.5 

4.8 

3.85 

3.1 

2.85 

2.85 

2.8 

2.7 


2.07 
1.03 
1.78 
1.73 
1.66 
1.67 


1.76 
1.78 
1.54 
1.28 
1.62 

1.85 
1.75 
1.68 
1.65 
1.68 

1.66 
1.54 
1.62 
1.48 
1.41 

1.40 
1.34 
1.34 
1.36 
1.34 

1.26 
1.23 
1.25 
1.10 
1.10 

1.18 
1.18 
1.16 
1.00 
1.04 


1.04 
1.07 
1.05 
1.05 
1.07 

1.07 
1.06 
1.04 
.06 
.08 

1.16 
1.24 
1.22 
1.18 
1.2D 

1.44 
1.26 
1.12 
1.04 
1.01 

1.08 
1.02 
1.01 
1.08 
l.OB 

1.00 
.07 
.08 
1.03 
1.06 
1.06 


1.04 
1.08 
1.02 
1.03 
1.01 

1.05 
1.02 
1.02 
1.00 
.00 


.02 
.01 

.00 
.01 
.06 
.02 
.03 

.06 
.07 
1.02 
1.02 
1.00 

.04 
.06 
1.02 
1.44 
1.34 
1.10 


1.00 
1.00 
1.63 
2.00 
1.86 

1.57 
1.40 
1.32 
1.26 
1.10 

1.13 
1.08 
1.03 
1.02 
1.02 

1.00 
.06 
.05 
1.17 
1.54 

1.44 
1.34 
1.30 
1.21 
1.20 

1.10 
1.21 
1.67 
1.60 
1.47 


1.44 
2.02 
2.15 
1.74 
1.63 

1.41 
1.33 
1.80 
1.24 
1.10 

1.10 
1.26 
1.48 
1.37 
1.30 

1.23 
1.15 
1.10 
1.05 
.96 

.80 
.02 
.06 

.05 
1.80 

1.85 
1.80 
1.80 
1.56 
1.34 
1.14 


a58 
1.11 
1.00 
1.00 
.77 


1.03 
1.66 
2.76 
2.66 

2.61 
2.17 
1.05 
1.81 
1.75 

1.71 
1.60 
1.54 
1.51 
1.46 

1.44 
1.44 
1.38 
1.38 
1.37 

1.36 
1.36 
1.42 
1.40 
1.38 


1.41 
1.41 
1.74 
3.72 
2.00 

2.46 
3.44 
3.20 
2.45 
1.02 

1.84 
2.05 
2.66 
2.33 
1.06 

1.70 
1.64 
1.60 
1.60 
1.64 

1.70 
1.61 
1.60 
1.46 
1.48 

1.43 
1.41 
1.42 
1.45 
1.32 
1.41 


NoTE.~Mean  „ 
gage  height  to  disci 


height  obtained  by  averaging  hourly  readings  for  each  24-hoiir  period, 
afleoted^by  ioe  Jan.  4  to  Mar.J7. 


Relation  of 
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Daily  diicharge,  in  seoond-feetj  ofOenesee  River  at  Rocheater,  N.  Y.yfor  1912, 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


liay. 


June. 


July. 


Aug. 


Sept. 


Ort. 


Not. 


Dec. 


1. 
2. 
3. 
4. 
6. 

6. 
7. 
8. 
0. 
10. 

11. 
12. 
13. 
14. 
16. 

16. 
17. 
18. 
Id. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


1,860 
1,760 
1,660 
1,660 
1,440 

1,400 
1,400 
1,500 
1,600 
1,840 

1,660 
1,340 
1,100 
1,060 


840 
780 
760 
700 
880 

1,170 
2,000 
2,140 
1,960 
1,700 

1,600 

1,200 

1,000 

920 

860 

780 


740 
640 


600 

460 
420 
360 
360 
360 

360 
334 
340 
321 
321 


321 
720 

2,370 
1,950 
1,260 
1,410 
1,460 

1,780 
2,280 
3,110 
3,510 


3,110 
2,260 
1,610 
1,200 
968 

812 
730 
730 
834 

934 

1,100 
1,340 
1,310 
1,260 
2,170 

6,700 
16,100 
13,200 
14,800 
20,000 

21,400 
16,800 
0,060 
6,930 
4,600 

8,610 
8,300 
6,320 
11,100 
17,100 
21,000 


22,800 
24,700 
26,400 
24,000 
19,200 

16,400 
17,800 
18,600 
18,200 
13,900 

0,900 
7,380 
7,100 
7.940 
6,680 

6,970 
6,580 
6,080 
4,380 
3,940 

3,400 
3,000 
3,300 
3,940 
3,830 

3,300 
2,700 
2,270 
2,090 
6,440 


9,900 
6,800 
3,940 
3,100 
2,480 

2,180 
2,100 
2,140 
1,980 
1,760 

1,600 
1,480 
1,420 
1,460 
1,540 

1,580 
4,600 
7,940 
6,440 
3,720 

3,200 
3,200 
3,100 
2,900 
2,190 

1,730 
1,500 
1,270 
1,200 
1,090 
1,100 


1,240 

1,270 

916 

688 


1,380 
1,220 
1,120 
1,080 
972 

944 
916 
888 
834 
743 

730 
658 
658 
682 
658 

666 

633 
666 

490 
490 

481 
481 
462 
396 
364 


364 
380 
862 
303 
880 

880 
371 
364 
306 

306 

462 
644 

522 
481 
600 

782 
666 
424 
354 


346 
337 
328 
346 
346 

320 
299 
306 

346 
388 


854 
846 
337 
346 


387 
337 
320 
313 

313 
297 
281 
264 
257 

260 
257 
292 
264 

271 

306 
299 
337 
337 
320 

278 


782 
658 
490 


396 

320 

1,040 

1,760 

1,390 


780 
634 
655 
490 

433 
388 

846 
387 
337 

320 
292 
285 
471 
916 


668 
610 
611 
500 

490 

611 

1,100 

1,140 

821 


782 
1.640 
1,870 
1,210 

902 

743 
646 
610 
544 
490 

490 
566 

834 

694 
610 

533 
452 
406 
362 
306 

244 
264 
285 
285 

1,300 

1,380 

1,440 

1,440 

944 

658 

443 


102 
414 
330 
330 
178 

118 

345 

944 

3.020 

2,620 

2.620 
1,910 
1,520 
1.320 
1.220 

1,160 

1.000 

916 

874 

806 

783 
782 
706 
706 


682 
682 
756 
730 
706 


743 

743 

1.210 

5.130 

3, 420 

2,430 
4,470 
3.940 
2.410 
1,480 

1.360 

\.m 

2,620 
2.190 
1,540 

1.150 

1,090 

9« 

9» 

1,060 

1.150 

1.020 

1,140 

795 

834 

760 
743 
756 
795 
634 
743 


Note.— Dafly  discharge  Jan.  1-3  and  ICar.  17  to  Dec.  31  determined  tiom  a  &irly  well  defined  rating  curre. 


Disehane  Feb.  10  to  Mar.  15  determined  from  a  rating  curve  based  on  measurements  with  fee  preseiit;  dis- 
charge Jan.  4  to  Feb.  9  estimated  bv  aBWimtiig  that  the  conditions  of  flow  were  changing  gradually  from 
open  water  to  complete  ice  coyer;  discliargo  Mar.  16  estimated;  dlschange  Aug.  12  an(ri3  interpolated. 


Monthly  discharge  ofOenesee  River  at  Rochester,  N,  Y.,for  1912, 
[Drainage  area  2,360  square  mOes.] 


Month. 


January 

February 

Maroh 

Anrfl 

May 

June 

July 

August 

September.... 

October 

November 

December 

The  year 


Maximum. 


Pay. 


Apr.  3 


Hour. 


9.00  p.  m.. 
11.45  a.m. 
10.45  p.  m. 
12.45  p.  m. 
5.00  a.m.. 
6.00  a.m.. 
3.15  a.m.. 
1.30  p.m.. 
11.30p.  m. 
9.45  p.m.. 
8.30p.m.. 
10.30  a.  m . 


12.45  p.  m. 


heii^t. 


FeH. 
2.93 
4.09 
9.20 

10.10 
5.87 
1.92 
1.53 
1.50 
2.16 
2.43 
2.88 
8.91 


Dis- 
charge. 


Sec.'fU 

a2.300 

a3,650 

22.300 

25,500 

11,000 

1,480 

902 

860 

1,800 

2,370 

3,260 

6,580 


10.10     25,500 


Min- 
imum. 


Ste.'ft. 

a700 

0320 

0  730 

2,000 

1,060 

320 

271 

238 

257 

232 

102 

010 


102 


Mean. 


aec-ft. 

1,330 
968 

6,790 
10,000 

2,860 
773 
396 
341 
651 
754 
962 

1,610 


2,280 


Per 
square 
mile. 


a'564 
.406 
2.88 
4.24 
.1.21 
.328 
.167 
.144 
.276 
.319 
.408 
.682 


.966 


Run- 
off 
depth 

inches. 


a66 
.44 
3.32 
4.73 
1.40 
.37 
.19 
.17 
.31 
.37 
.46 
.79 


13.20 


Aoco- 
racy. 


a  Discharge  from  ioe  rating. 
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CANASEKAGA  CBEEK  NEAB  DANSVILLE^  N.  Y. 

Xiooation. — At  the  highway  bridge  1  mile  due  west  from  the  village  of  Dansville, 
about  2,200  feet  below  the  mouth  of  Mill  Brook  (coming  in  from  the  rig^t)  and 
about  22  miles  above  the  mouth  of  the  creek. 

Aeeorda  ayailable.— July  21,  1910,  to  December  31,  1912.  Data  published  also  in 
annual  reports  of  State  Water  Supply  Commission,  State  Conservation  Commis- 
sion, and  State  engineer  and  surveyor,  State  of  New  York. 

I>Taana^e  area. — 167  square  miles. 

a^ige. — Staff,  bolted  to  the  downstream  side  of  the  left-hand  abutment;  read  twice 
daily;  datum  unchanged. 

Channel. — Sand  and  gravel;  shifts  during  high  water. 

I>ischarge  measurements. — ^At  high  stages  made  from  the  bridge;  at  low  stages,  by 
wading  below  the  bridge. 

"Winter  flow. — ^The  relation  of  gage  height  to  dischaige  is  affected  by  ice. 

jflLccuracy. — Discharge  rating  curves  somewhat  uncertain  because  of  lifting  channels. 
Estimates  as  published  only  fair. 

Discharge  meaawrements  of  Canaseraga  Creek  near  Dansvillet  N,  F.,  in  1912, 


Date. 

Oa«e 
height. 

Dis- 
charge. 

Date. 

Hydrographer. 

hei^t. 

Dis- 
Charge. 

Mar.    12a 

17 
18 

G.H.Canfleld.... 

do 

do 

2.61 
4.21 
3.58 
2.67 
2.53 
3.06 
3.82 

8ee.-ft. 
97.3 
1,500 

984 

263 

200 

409 
1,120 

July     19* 

Sept.   23C 

23e 

Oct.     26c 

26c 

28c 

Fnmk  Weber 

J.G.Mathers 

do 

2.13 
2.09 
2.10 
2.37 
2.37 
2.27 

29.2, 
31  0 

23 
24 

do 

do 

0.  K.  LaiTison.... 
do 

C.8.  DeOolyer... 
do 

76.3 
73.5 

Apr.      4 
Apr.      6 

do 

5a9 

aliade  on^'foarth  mile  below  station;  ioe  at  control. 
b  Made  by  wading  above  bridge. 
c  Made  by  wading  below  gage. 
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Daily  gage  height,  in  feet,  of  CanoBeraga  Creek  near  Dansville,  K,  Y,,for  1912, 
[Floyd  Barter,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.09 
2.54 
2.34 

4.2 
4.5 
3.3 
8.1 
4.0 

4.15 

4.1 

3.3 

3.2 

3.06 

2.98 
2.96 
2.88 
3.0 
3.3 

3.1 

2.92 

8.1 

2.82 

2.2 

1.96 
2.22 
2.30 
2.01 
1.90 

1.82 
1.78 
1.72 
2.30 
3.4 

3.2 

8.06 

2.96 

2.88 

2.72 

2.62 
2.72 
2.78 
2.55 
2.45 

2.50 
2.58 
2.70 
2.52 
2.48 

3.4 

2.35 

3.3 

3.2 

3.1 

2.96 
2.82 
2.82 
2.78 
2.70 

2.72 
2.75 
2.70 
2.72 
2.65 
2.65 

2.72 
2.72 
2.82 
2.72 
2.72 

2.75 
2.60 
2.48 
2.42 
2.35 

2.32 
2.32 
2.32 
2.28 
2.22 

2.28 
2.28 
2.22 
2.20 
2.22 

2.22 
2.28 
2.22 
2.22 
2.18 

2.20 
2.22 
2.20 
2.25 
2.22 

2.22 
2.22 
2.25 
2.20 
2.22 

2.82 

2.30 

2.22 

4.2 

3.55 

3.2 

3.2 

2.90 

3.3 

2,72 

2.52 
2.38 
2.32 
2.20 
2.20 

2.30 
2.22 
2.18 
2.15 
2.12 

2.38 
2.18 
2.12 
2.10 
2.13 
2.10 

2.12 
2.18 
2.28 
2.32 
2.22 

2.32 
2.22 
2.13 
2.12 
2.12 

2.10 
2.14 
2.08 
2.02 
2.02 

2.00 
2.06 
2.28 
2.22 
2.30 

2.22 
2.22 
2.58 
2.45 
2.22 

2.28 
2.28 
2.22 
2.20 
2.18 
2.12 

2.38 
3.18 
2.92 
2.48 
2.22 

2.16 
2.12 
2.10 
2.13 
2.12 

2.12 
2.15 
2.12 
2.18 
2.22 

2.30 
2.18 
2.40 
2.22 
2.22 

2.18 
2.18 
2.15 
2.55 
2.58 

2.30 
2.18 
2.15 
2.28 
2.78 

2.40 
2.22 
2.20 
2.15 
2.18 

2.15 
2.18 
2.18 
2.18 
2.22 

2.15 
2.18 
2.15 
2.12 
2.08 

2.06 
2.10 
2.08 
2.06 
2.10 

2.05 
2.08 
2.42 
2.48 
2.38 

2.38 
2.38 
2.30 
2.28 
2.28 
2.25 

2.22 
2.18 
2.22 
2.18 
2.20 

2.18 
2.62 
2.82 
2.62 
2.48 

2.32 
2.32 
2.28 
2.32 
2.28 

2.25 
2.32 
2-30 
2.25 
2.25 

2.22 
2.25 
2.22 
2.32 
2.35 

2.32 
2.30 
2.28 
2.25 
2.38 

2.32 

2 

2.30 

3 

2.40 

4 



2.70 

5 

2.63 

6 

2.72 

7 

2.55 

8 

2.32 

9 

2.28 

10 ' 

2.30 

„ 1 

2.32 

12 

2.32 

13 

2.15 
1.92 
3.65 

3.8 

3.9 

4.1 

3.85 

3.7 

3.2 

2.92 

2.65 

2.55 

2.65 

2.65 

3.05 

3.52 

5.2 

3.95 

3.7 

2.30 

14 

2.38 

15 

2.35 

16 

2.42 

17 

2.42 

is::::::::::::::::: :  : 

2.55 

19 

2.50 

20 

2.48 

M 1 

2.42 

22 

2.42 

23 ' 

2.42 

24 1 

2.42 

26 1 

2.40 

26 ' 

2.45 

27 

2.58 

28 

2.48 

29 '.:::::: 

2.65 

30. 

^96 

31 .. 

2.92 

1 

NoTS.— Definite  information  regarding  effect  of  ice  is  lacking,  but  baclcwater  from  ice  may  have  alTected 
the  relation  between  gage  height  and  discharge  during  March. 

Daily  discharge,  inaecond-feet,  of  Canaaeraga  Creek  near  Danaville,  N.  Y,,  for  19 10-191  £. 


Day. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

Day. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

The. 

1910. 

25 
25 
28 
28 
25 

25 
28 
25 
25 
49 

33 
25 
25 
26 
22 

33 
25 
42 
30 
25 

38 
28 
25 
28 
25 

22 
22 
22 
25 
22 

25 
20 
20 
18 
18 

25 
55 
28 
25 
25 

22 
25 
22 
20 
22 

28 
30 
25 
30 
30 

30 
28 
28 
45 
69 

98 
49 
30 
33 
20 

49 
61 
81 
60 
65 

49 
45 
33 
42 

38 

16 

22 
25 
28 
38 
28 

25 
25 
22 
20 
22 

33 
25 
25 
22 
22 
22 

22 
25 
25 
28 
25 

22 
22 
22 
38 
28 

25 
25 
22 
22 
25 

20 
22 
22 

18 
18 

22 
25 
22 
25 
42 

33 
33 
30 
•  33 
30 
33 

38 
33 
33 
49 
42 

31 

30 
38 
30 
81 

60 
55 

75 
65 
49 

1 

17 

2 

18 

3 

19 

4 

20 

l:...:V.... 

21 

25 
22 
25 
28 
25 

25 
25 
30 
25 
38 
25 

6 

22 

7 

23 

8 

24 

g 

25 

10 

26 

11 

27 

12 

28 

13 

29 

14 

30 

15 

31 

Digitized  by  VjOOQIC 


STREAMS  TBIBUTARY  TO  LAKE  OKTABIO.  63 

Daily  dischcargej  in  iecond-feety  of  Canaaeraga  Creeh,  near  DanvilUy  N.  F.,  for 
i^iO-i^if— Continued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

OoL 

Nov. 

Deo. 

1911. 
1 

660 
560 
390 
301 
350 

310 
208 

218 
301 
515 

700 

930 

1,190 

1,520 

1,520 

745 
515 
620 
620 
450 

301 
301 
288 
184 
350 

390 
1,460 
1,080 
320 
218 
148 

106 
76 
86 
90 

468 

450 
1,140 
700 
372 
320 

274 
197 
176 
226 
184 

140 
176 
160 
136 
184 

160 
175 
233 
184 
140 

115 
90 
69 
46 
42 

1,620 

1,880 

620 

480 

1,290 

1,460 

1,400 

660 

480 

380 

338 

338 
280 
350 
560 

410 
802 
410 
250 
46 

14 
60 
66 
19 
10 

6 
4 
3 

66 
660 

140 
208 

166 
140 
130 

110 
90 
96 
90 
60 

69 
61 
49 
49 
46 

33 
69 
76 
49 
49 

66 

40 
66 
76 
106 

81 
61 
66 

33 
30 
46 

480 
380 
338 
280 
200 

158 
200 
230 
132 
102 

115 
143 
190 
122 
110 

660 
606 
660 
480 
410 

320 
250 
260 
230 
190 

200 
216 
190 
200 
170 
170 

106 
106 
76 
61 
85 

81 
61 
69 
49 

46 

75 
110 
130 
106 

76 

66 

42 
88 
33 
30 

33 
42 
33 
30 
33 

30 
42 
69 
49 
30 

200 
200 

250 
200 
200 

216 
160 
110 
94 

78 

71 
71 
71 
62 
50 

62 
62 
60 
46 
60 

60 
62 
60 
60 
43 

40 
60 
40 
56 
60 

30 
28 
26 
20 
12 

18 
20 
18 
22 
20 

22 

20 
16 

20 
75 
66 

33 
61 

30 
28 
25 
22 
20 

18 
16 
12 
12 
12 
10 

60 
60 
66 
46 
60 

71 

66 

50 

1,520 

800 

480 
480 
290 
560 
200 

122 
84 
71 
40 
46 

66 
60 
43 
38 
34 

84 
43 
34 
31 
36 
31 

10 
10 
12 
33 
28 

20 
18 
22 
18 
10 

18 
10 
12 
10 
30 

86 
42 
61 
42 
22 

20 
22 
22 
30 
60 

42 
22 
176 
190 
115 
110 

34 

43 
62 
71 
60 

71 
50 
36 
34 
34 

31 

37 
28 
21 
21 

18 
28 
62 
50 
66 

'  60 
50 
143 
102 
60 

62 
62 
60 
40 
43 
34 

116 
66 
53 
32 
61 

61 
36 
120 
77 
44 

32 
42 
53 
36 
32 

33 
33 
30 
42 
30 

29 
28 
32 
38 
36 

47 
33 
36 
49 
57 

84 
466 
302 
110 

50 

40 
34 
31 
36 
34 

34 
38 
34 
43 
60 

66 
43 
80 
50 
60 

43 

43 
38 
132 
143 

66 
43 
38 
62 
230 

77 
110 
63 
77 
71 

49 
356 
283 
283 
194 

120 
125 
90 
73 
73 

67 
49 
73 
63 
42 

44 

67 
67 
49 
63 

42 
61 
67 
49 
65 
03 

80 
60 
46 
38 
43 

38 
43 
43 
43 
50 

38 
43 
38 
34 
28 

24 
31 
28 
28 
31 

24 

28 
94 
110 
84 

84 
84 
66 
62 
62 
56 

83 
77 
71 
49 
63 

67 
106 

60 
132 
100 

81 
108 
110 
105 
125 

106 
132 
366 
222 
190 

138 
120 
105 
122 
112 

106 
106 
95 
168 
126 

60 
43 
60 
43 
46 

43 

168 
250 
158 
110 

n 

71 
62 
71 
62 

66 
71 
66 
66 
66 

60 
66 
60 
71 

78 

'  n 

66 
62 
66 
62 



120 

:2 

108 

3 

115 

4 

120 

s 

90 

« 

100 

7 

106 

S 

120 

» 

106 

lO 

140 

11 

120 

la..* 

150 

13 

650 

14 

390 

15 

261 

16 

390 

17 , 

142 
700 
880 
700 

450 
320 
148 
81 
175 

384 

'  700 

660 

366 

1« 

261 

19 

241 

20 

132 

21 

88 

2a 

110 

23 

222 

24 

233 

25 

187 

2« 

158 

27 

315 

28 

218 

29 

163 

30  

1T2 

31 

288 

1M2. 
1 

261 
204 
145 

71 

2 

66 

3 

80 

4 

190 

5 

158 

6 

200 

7 

132 

8 

1 ; 

71 

0 

1 

62 

10 

66 

11 

71 

12 

71 

13 



96 

49 

030 

1,080 
1,190 
1,410 
1,140 
960 

550 
372 
245 
206 
245 

245 
450 
806 
2,820 
1,240 
960 

66 

14 

84 

15 

78 

16 

04 

17 ' 

04 

IM 

132 

19 

115 

20 

110 

21 

04 

22 

04 

23 

04 

24 

1 

04 

25 

80 

28 

102 

27 

143 

28 

110 

29 

170 

30 

338 

31 

302 

Note.— Daily  disoharse  for  1010  and  1011,  and  from  Jan.  1  to  3  and  Mar.  13  to  Apr.  3, 1012,  detennliiad 
from  a  poorly  a«flned  rating  curve;  disoliarge  June  18, 1011,  interpolated. 
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Monthly  dikhargt  of  Caruueraga  Creek  near  Danmlle^  N.  T-^for  1910-191X. 
JDraina^  area,  167  square  mOes.) 


Month. 


Discharge  In  Bsoand4Bet 


Maximum. 


Mfa1"»^inT. 


Mean. 


Per 
square 
mile. 


Run-off 
(depth  in 
moneeon 
drainage 
area). 


Accu- 
racy. 


1910. 

laly  21-31 

August 

September 

October 

November 

1911. 

Febraaiy  17-28... 

Maroh. 

P^::v-::::::: 

June 

July 

August 

September 

October 

November 

December 

1912. 
March 

tiSP;:::::::::::::::: 

June 

July 

August 

September 

October 

November 

December 


880 

1,520 

1,140 

208 

130 

75 

190 

120 

355 

366 

550 


2,820 
1,880 
660 
250 
1,520 
143 
466 
110 
250 
338 


81 
148 
42 
30 
80 
10 
10 
28 
42 
49 


102 
43 
31 
18 
31 
24 
43 
62 


26.6 
26.4 
26.3 
25.7 
43.4 


445 

566 

230 
78.5 
60.7 
24.5 
42.9 
47.0 
95.0 

118 

196 


520 

475 

267 
03.2 

182. 
40.6 
84.1 
50.3 
73.8 

118 


a  150 
.158 
.157 
.154 
.260 


2.66 
8.39 
1.38 
.470 
.363 
.147 
.257 
.281 
.560 
.707 
1.19 


8.17 
2.84 
1.60 
.558 
1.09 
.297 
.504 
.301 
.442 
.707 


0.07 
.18 
.18 
.18 
.20 


1.19 
S.91 
1.54 
.54 
.40 
.17 
.30 
.31 
.06 
.79 
1.37 


3.66 
8.17 
1.84 
.62 
1.26 
.34 
.56 
.35 
.40 
.S3 


Note.— Mean  discharge  Mar.  1  to  12, 1912,  estimated  110  second-feet  by  means  of  comparison  with  adja- 
cent stations. 

KESHEQUA  CREEK  AT  SONTEA,  N.  Y. 

Location. — On  the  second  highway  bridge  in  the  village  of  Sonyea,  2^  miles  above 
its  confluence  with  Canaseraga  Creek  and  about  4  miles  downstream  from 
TuBcarora. 

BecordB  available.— July  22,  1910,  to  December  31,  1912.  Data  also  in  annual 
reports  of  State  Water  Supply  Commission,  New  York  State  ConBervation  Com- 
mission, and  State  engineer  and  surveyor,  State  of  New  York. 

Drainage  area. — 67  square  miles. 

Gage. — Staff,  fastened  to  a  pile  on  the  right  bank  directly  back  of  and  across  from  the 
Craig  Colony  power  house;  used  for  low- water  readings.  Chain  gage  installed 
October  25, 1910,  on  upstream  side  of  second  bridge;  used  since  that  date.  Gage 
read  twice  daily.    The  zeros  of  these  gages  are  not  set  at  the  same  datum. 

Channel. — Sand  and  gravel;  shifts  at  high  stages. 

Discharge  measurements. — At  high  stages  made  from  either  bridge;  at  low  stages, 
by  wading. 

Winter  flow. — Relation  of  gage  height  to  discharge  affected  by  ice. 

Aoeuracy. — Discharge  rating  curves  somewhat  uncertain  because  of  shifting  channels. 
Estimates  as  published  only  fair. 
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Ditchage  measurmnenU  o/Keihequa  Creek  at  l$onyea,  N.  Y.,  in  1912. 


Date. 

Hydrographer. 

helS^t. 

Dis- 
charge. 

Date. 

Oage 
height. 

Dla- 

charge. 

Mar.  14a 

16& 

G.H.Canfleld 

do 

Ftet. 
5.38 
5.87 
4.99 
4.46 
5.06 
8.56 
5.28 

%f-2 
630 
286 
265 
556 
50.0 
T91 

Apr.  6 
July  17e 

19f 
Sept.  21tf 

2\d 
Oct.    26 

28 

O.K.Larrbon 

Frank  Weber 

do 

FeH. 
4.63 
3.17 
8.03 
8.11 
3.10 
3.74 
3.42 

7.3 

176 

.do 

3  7 

19 
19 

do 

do. 

J.O.Mathers 

do 

C.S.DeOolyer 

do 

5.8 
5.5 

23 
Apr.     6 

do 

O.  K.  Larrtoon 

41.9 
16.8 

•  Made  under  oompleta  Joe  oover. 
h  Obstructed  by  toe. 


e  Made  by  wading  below  gage. 

d  Made  by  wading  \  mile  above  gage. 


Daily  gage  height,  in  feet,  of  Kesheqwa  Creek  at  Sonyea,  N.  Y.,for  1912, 
[E.  £.  Reynolds,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

Deo. 

1          

3.80 
3.65 
3.60 
3.55 
3.42 



5.4 
5.3 

4.8 

5.2 

4.22 

3.68 

5.1 

4.7 

5.5 

4.9 

4.18 

4.15 

4.00 
4.08 
4.15 
4.02 
4.18 

4.05 
3.90 
3.90 
8.88 
3.85 

3.70 
3.78 
4.00 
3.85 
3.80 

8.70 
8.66 
8.60 
4.20 
4.35 

3.98 
3.85 
3.75 
3.68 
8.62 

3.66 
3.65 
3.58 
3.58 
3.58 

3.48 
3.42 
3.58 
3.60 
3.60 

4.18 
4.25 
3.90 
8.72 
3.70 

3.60 
8.70 
3.60 
3.60 
3.45 

8.86 
3.28 
3.30 
3.38 
3.45 
3.46 

3.38 
8.35 
8.32 
3.30 
3.30 

3.30 
3.28 
3.25 
3.18 
3.15 

3.15 
3.20 
3.20 
3.18 
3.15 

8.05 
3.06 
3.12 
3.10 
3.12 

3.10 
3.10 
3.10 
8.08 
3.00 

3.18 
3.08 
3.02 
8.00 
3.00 

3.00 
2.95 
2.98 
2.95 
3.08 

3.18 
3.08 
2.98 
2.90 
3.40 

3.55 
3.68 
3.32 
3.52 
3.32 

3.20 
3.18 
3.10 
3.02 
8.05 

3.0i- 
3.02 
3.08 
3.00 
3.06 

8.26 
3.15 
8.00 
8.00 
3.00 
3.02 

3.02 
8.08 
3.22 
3.12 
3.15 

3.10 
3.08 
3.08 
2.98 
3.08 

3.00 
3.10 
3.10 
8.10 
3.06 

2.98 
2.98 
3.06 
8.10 
3.06 

3.12 
8.20 
3.08 
8.06 
3.06 

8.20 
3.15 
3.15 
3.08 
3.05 
8.02 

3.30 
3.52 
3.65 
3.42 
3.20 

3.15 
8.08 
3.05 
3.02 
3.00 

3.00 
3.00 
2.98 
2.95 
3.22 

3.52 

3.48 
3.38 
3.22 
3.10 

3.06 
8.06 
3.06 
8.20 
8.20 

8.18 
8.15 
3.10 
3.12 
8.18 

3.22 
3.90 
3.15 
3.12 
3.10 

3.06 
3.05 
3.10 
3.10 
3.10 

3.18 
3.15 
3.20 
3.18 
3.15 

3.10 
3.20 
3.20 
3.18 
3.20 

3.52 
3.48 
3.62 
3.72 
3.46 

3.35 
3.30 
3.28 
3.20 
3.20 

3.25 
3.20 
3.26 
3.25 
3.25 

8.25 
3.35 
8.70 
3.85 
3.72 

3.62 
3.38 
3.85 
8.36 
3.35 

3.32 
3.30 
3.30 
3.30 
3.30 

3.26 
3.25 
8.26 
3.25 
8.30 

8.30 
3.42 
3.42 
8.42 
3.45 

8.46 

2 

8.50 

3       

3.80 

4 

8.72 

5       

4.20 

6          

4.82 

5.3 

8.92 

8                 

8.68 

9 

3.55 

10       

3.55 

11 

3.50 

12     

8.40 

13 

5.2 
5.2 
6.0 

6.1 
5.7 
5.0 
4.9 
4.7 

3.80 
3.75 
3.70 
3.60 
3.58 

8.48 
4.65 
4.96 
6.0 
4.65 
4.65 

8.30 

14          

3.20 

15 

3.20 

16 

3.22 

17 

8.25 

18 

8.26 

19 

4.7 
4.65 

4.55 
4.55 

"5.'6" 

4.8 
4.75 
4.7 
5.0 
5.3 

5.7 

5.6 
5.5 
5.4 

3.30 

20 

8.40 

21 

3.35 

22 

3.26 

23 

3.20 

24 

3.30 

25 

8.40 

26 

3.48 

27 

3.42 

28 

8.26 

29 

8.40 

30 

3.40 

31 

3.35 

NoTB.— Relation  of  gage  height  to  discharge  afleoted  by  ioe  Jan.  6  to  Mar.  17. 
1572*— W8P  324—14 5 
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Daily  ditchargty  in  ucondrfeety  ofKetktquA  Creek  at  Sonijfea,  N.  Y.^/or  1911-lt. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

8«pt. 

Oct. 

Nov. 

D«. 

19U. 
1 

68 
53 
53 
53 
53 

41 
86 
41 
60 
855 

515 
670 
406 
330 
210 

128 
68 
60 
65 
68 

68 
137 
106 
83 
68 

72 
485 
203 

93 
100 

78 

90 
80 
80 
80 
80 

80 
80 
80 
70 
70 

60 
60 
50 
50 
500 

750 
600 
530 
470 
365 

55 

48 
40 
29 
27 

20 
340 
600 
1,260 
405 
405 

72 
60 
78 
68 
480 

286 

245 
137 
128 
119 

100 
68 
56 
53 
51 

47 
51 
53 
53 
53 

53 
53 
53 
61 
47 

47 
47 
41 
30 
26 

485 
735 
217 
65 
670 

430 
9S0 
533 
195 
185 

137 
IW 
177 
140 
190 

155 

102 
102 
97 
87 

58 

73 
122 
82 
73 

55 

48 

29 

160 

212 

51 
65 
65 
51 
39 

30 
30 
36 
30 
26 

26 
26 
20 
18 
18 

18 
20 
18 
18 
14 

12 
10 
13 
41 
26 

21 
13 
9 

7 
6 
7 

96 
65 
48 
38 
31 

34 
34 

27 
27 
27 

20 
17 
27 
29 
29 

154 
178 
75 
43 
40 

29 
40 
29 
29 
18 

14 
10 
11 
15 

18 
18 

13 
14 
14 
10 
0 

9 
9 
9 

8 
8 

8 
9 
23 
14 
12 

I 

8 
6 
5 

6 
6 
6 
6 
6 

4 
8 
8 

4 
4 

15 
14 
12 
11 
11 

11 
10 
10 

7 
6 

6 
8 
8 

7 
6 

4 
5 
6 
5 
6 

5 
5 
6 
5 
3 

7 
5 
8 
3 
3 

20 
14 

2 
16 

26 
88 
12 
28 
12 

10 
6 

* 

8 
8 
4 

10 
6 

4 

6 

5 

4 
4 

4 
4 

3 
4 

4 
5 

4 
4 
4 

8 
3 
2 
2 
7 

8 
6 
26 
18 
21 
8 

3 
5 
9 
6 
6 

6 
5 
5 
3 
5 

3 
5 
5 
5 
4 

8 
3 
5 
5 
4 

6 
8 
5 
4 

4 

8 
6 
6 
5 
4 
8 

18 

10 

355 

330 
113 

28 
36 
28 
14 
14 

8 
6 
6 
7 
5 

5 
5 
6 
5 

4 

6 
7 
8 
8 
14 

11 
23 
84 
17 
8 

6 
6 
4 
3 
3 

3 
8 
3 
3 
9 

23 
20 
15 

12 
36 
14 
13 
12 

12 
208 
41 
32 
21 

30 
32 
80 
23 
14 

14 
12 
14 
14 
14 

14 
18 
15 
14 
14 

13 
12 
12 
12 
12 
15 

23 
20 
81 
43 
18 

14 
11 
10 
8 

% 

14 
18 
12 
12 
12 

14 
82 
41 
48 
86 

26 
2flL 
28 
26 
26 

30 
32 
192 
265 
41 

41 
41 
41 
330 
150 

41 
36 
43 
68 
36 

10 
8 
10 
10 
10 

10 
14 
40 
65 
43 

31 
15 
14 
14 
14 

12 
11 
U 
11 
11 

10 
10 
10 
10 
11 

11 
17 
17 
17 
18 

30 

2   

83 

8 

23 

4  

18 

5 

14 

6 

26 

7 

26 

8 

36 

g 

43 

10  

47 

11 

47 

12 

m 

13 

4S8 

14 

128 

16 

ITS 

16 

128 

17    

149 

18 '. 

78 

19   

47 

20 

26 

21 

26 

22 

28 

28 

160 

24  

51 

26 

36 

26 

36 

27 

113 

28 

53 

29 

36 

80 

36 

81 

36 

1913. 
1 

18 

2 

21 

3 

55 

4 

43 

6 

160 

6 

426 

7 

80 

8 

38 

9 

25 

10 

2S 

11  

21 

12 

16 

13 

II 

14 

8 

16 

8 

16 

9 

17 

10 

18 

10 

19 

11 

20 

16 

21 

14 

22 

10 

23 

8 

24 

U 

26 

16 

26 

ao 

27 

17 

28 

10 

29 

15 

80 

16 

31 

14 

Kon.— Daily  dischacge  fDr  the  open-water  period  in  1911  and  1912,  except  Apr.  8-80, 1912,  detarmlned 
from  two  fafrly  well  defined  rating  curves,  one  applicable  Jan.  1  to  Dec.  31, 1011.  and  Mar.  80  to  Apr.  7, 1912, 
and  the  other  Jan.  1  to  Mar.  29  imd  May  1  to  Dec.  31, 1912.  Dtooharge  Apr.  8-80, 1912,  obtained  by  the  indi- 
rect method  for  shifting  channels.  Dfacharge  Mar.  1-17, 1912,  estiiniitfa  by  means  of  measnrementa  mtdi 
during  the  period  and  from  climatologto  records. 
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Monthly  ducharge  of  Keshequa  Creek  at  Sanyea,  N.  Y.,for  IBlt-lt. 
(Dninage  wm,  67  sqmn  mites.) 


Mooth. 


Biacharge  in  aeoond-feet. 


Minimum. 


Maan. 


Per 
aquara 


Run-off 
(dapth  in 
incneaon 
dralnaga 

area). 


Aoeu- 
racy. 


March 

AprU 

June 

July 

August 

Septamber. 
October. . . . 
November. 
December.. 


1911. 


670 

430 

06 

23 

20 

26 

355 

203 

330 

468 


March.... 


1912. 


June.. 


July. 

August 

September. 
October.... 
November. . 
December.. 


OSO 

178 

15 

38 

9 

34 

43 

65 

420 


156 
88.5 
25.6 
8.6 
5.2 
6.2 
35.8 
24.0 
58.6 
72.0 


237 

224 

40.0 

7.1 

7.5 

4.0 

8.9 

10.4 

16.5 

37.6 


2.33 
1.32 
.382 
.128 
.078 
.002 
.534 
.358 
.875 
1.00 


8.06 
8.34 
.610 
.106 
.112 
.073 
.133 
.155 
.246 
.560 


2.69 
1.47 
.44 
.14 
.00 
.11 
.60 
.41 
.98 
1.26 


3.53 
3.73 
.70 
.12 
.13 
.06 
.15 
.18 
.27 
.65 


CANADICE   LAKE  OUTLET   NEAR   HEMLOCK,   N.   T. 

Liocation. — In  outlet  at  foot  of  lake.  Canadice  Lake  is  tributary  to  Geuesee  River 
through  Hemlock  Lake  outlet  and  Honeoye  Creek. 

Records  available. — April,  1903,  to  December  31, 1912.  Data  also  found  in  annual 
reports  of  the  New  York  State  engineer  and  surveyor  and  the  reports  of  the  city 
engineer  of  Rochester,  N.  Y. 

Drainage  area. — 12.6  square  miles,  of  which  0.7  square  mile  is  lake  surface. 

Gage. — Hook,  in  channel  above  gate. 

Discharge  meaaurements. — Outlet  is  measured  over  a  standard,  thin-edged  weir 
with  a  5-foot  crest  and  two  end  contractions,  so  arranged  with  needle  timbers  at 
the  ends  that  the  length  may  be  increased  to  14.96  with  no  end  contractions  during 
high  water.  The  weir  creet  stands  3  feet  above  the  stream  channel  and  is  never 
submerged  by  backwater.  Two  additional  rectangular  gates,  each  1  foot  square, 
with  three  complete  contractions  and  a  fourth  partial  contraction  at  the  bottom, 
a£ford  by-passes  during  high  water.  The  depth  of  water  on  the  weir  is  read  each 
morning  to  hundredths  of  a  foot  by  means  of  the  hook  gage.  Each  change  of 
the  gates  is  also  noted.  Corrections  are  made  for  velocity  of  approach  for  the 
higher  stages.    All  computations  are  made  by  the  Francis  formula. 

Diveraioiui. — No  water  is  diverted  from  Canadice  Lake  above  the  station. 

Artificial  control. — The  outflow  of  the  lake  at  the  dam  above  the  weir  is  controlled 
by  the  gates. 

Winter  flow.— The  pool  above  the  weir  is  free  from  ice  throughout  the  winter. 

Accuracy. — Records  are  considered  excellent. 

Cooperation. — The  observations  and  computations  are  made  by  engineers  of  the  city 
engineer's  office  of  Rochester,  N.  Y.,  under  the  direction  of  £.  A.  Fisher,  city 
engineer,  and  John  F.  Skinner,  principal  assistant  city  engineer. 
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Monthly  discharge  of  Canadice  Lake  ouUel  near  HenUoeky  N.  Y,,/or  1912. 
[Drainage  ana,  13.6  square  milee.] 


MonUi. 


DiKharge  in  sec- 
ond-fBet. 


Mean. 


Per 
sqaara 
mile. 


Ran-oiT 
(depth  in 
incneson 
drainage 

area). 


Meanele- 
rationof 

lakeafaoTa 


January 

February 

March , 

Aorfl 

Miy 

June 

July 

August 

September 

October 

November 

Decembv 

The  year. 


9.788 
8.443 
16.338 
48.852 
15.062 
9.492 
7.584 
5.297 
5.198 
5.630 
6.547 
7.217 


a777 
.670 
1.30 
3.88 
1.19 
.753 
.602 
.420 
.413 
.447 
.520 
.573 


a90 

.72 
1.50 
4.33 
1.37 
.84 
.69 
.48 
.46 
.52 
.58 
.66 


FhA. 

.*64 

1  rm 

2-V3 

2.0-7 
l.¥^ 
.^'^ 
.>>4 
.74: 

i.i« 


12. 115 


.962 


13.05 


1.43G 


NoTE.—Leakage  through  and  under  weir  measured  in  May,  1912,  and  found  to  be  0.6 
amount  has  been  added  to  the  weir  records  for  the  whole  year. 


8eoond-toot»    Thk 


OWASCO  OUTLET   NEAR  AUBURN,   N.   Y. 

Location. — On  the  farm  of  George  Ridley,  3}  miles  below  the  State  dam  at  the  outlet 
of  Owasco  Lake,  2  miles  below  the  center  of  the  city  of  Auburn. 

Becordfl  available. — November  17  to  December  31, 1912. 

Drainage  area.— 206  square  miles. 

Oage. — Gurley  automatic  water  stage  register  installed  over  a  concrete  well  3}  feet 
square  and  6  feet  deep  (inside  dimensions)  and  sheltered  by  a  concrete  house 
5  by  6  feet  (inside  dimensions).  The  gage  well  is  connected  with  the  river  by  t 
4-inch  cast-iron  pipe. 

Channel. — The  gage  heights  registered  by  this  gage  are  controlled  by  a  low  concrete 
weir  located  a  short  distance  below  the  gage.  The  crest  of  this  weir  is  1  foot 
wide  and  the  slopes  of  both  upstream  and  downstream  faces  are  0.5  : 1.  A  small 
horizontal  apron  was  built  on  a  level  with  the  bed  of  the  stream,  extending  down- 
stream 2^  feet  from  the  toe  of  the  dam.  The  left-hand  end  of  the  dam,  for  a  dis- 
tance of  50  feet,  has  a  mean  elevation  of  gage  height  1.28  feet;  the  remaining  50 
feet  of  the  crest  of  the  dam  is  at  gage  height  2.12  feet. 

Discharge  measurements. — Made  by  wading  directly  opposite  the  gage  at  low  stages 
and  from  a  cable  and  car  at  the  same  section  at  high  stages. 

Winter  flow.— No  data. 

Diversiona. — ^An  average  flow  of  about  10  second-feet  is  pumped  from  Owasco  Lake 
for  the  municipal  water  supply  of  the  city  of  Auburn.  It  is  not  known  what  pro- 
portion of  this  gets  back  into  the  stream  above  the  gaging  station. 

Accuracy. — Discharge  meastirements  already  made  have  been  very  consistent  aod 
estimates  are  excellent. 
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Discharge  measurejnents  ofOvxuoo  Outlet  near  Auhwm^  N,  F.,  in  1912. 


Date. 

Hydrographer. 

bei^t. 

Di9- 

charge. 

Sept.  22 
Nov   21a 

C  C  Covert 

Feet, 

8.^. 

Q.H  Canfield             

2.53 
2.63 
2.73 
1.88 
2.14 
1.46 
1.44 
2.75 

819 

22a 

do 

318 

23a 

do 

418 

a4a 

do 

79.8 

24a 

do 

147 

28ft 

do 

9.7 

28e 

do 

8.4 

30a 

do 

436 

a  ifade  by  wading  at  sage. 

b  Made  by  wading  60  feet  below  gage. 

«  Made  by  wading  200  feet  below  gage. 

Note.— At  the  time  measurement  No.  6  was  made  the  low-water  section  of  the  control  was  just  fUU. 
DaHy  gage  height,  in  feet,  of  Owasco  Outlet  near  Auhum,  N,  Y.,for  1912. 


Day. 

Nov. 

Dee. 

Day. 

Nov. 

Dec. 

Day. 

Nov. 

Dec. 

1 

1.88 
2.51 
2.48 
2.46 
2.48 

2.58 
2.64 
2.45 
2.30 
2.64 

11 

2.61 
2.60 
2.52 
2.27 
1.66 

2.07 
2.13 
2.41 
2.44 
3.41 

21 

2.45 
2.48 
2.45 
2.06 
2.50 

2.46 
2.54 
1.75 
2.34 
2.19 

2.41 

2           

12 

22 

2.40 

3 

13 

23 

2.42 

4              

14 

24 

2.42 

6 

15 

25 

2!% 

6 

16 

26 

2.40 

7        

17 

1.50 
2.37 
2.28 
2.36 

27 

2.38 

8 

18 

28 

2.30 

9        

19 

29 

2.33 

10 

20 

30 

2.36 

31 

2.38 

Note.— Mean  dafly  gage  height  obtained  by  averaging  hourly  readings  for  each  24-hour  period. 
Daily  discharge,  in  second-feet,  ofOv>asco  Outlet  near  Auburn,  N",  Y,,for  1912. 


Day. 

Nov. 

Dec. 

Day. 

Nov. 

Dec. 

Day. 

Nov. 

Dec. 

1 

792 
308 
293 
283 
293 

343 
373 
278 
2W 
373 

11 

35^ 
353 
313 
198 
37.4 

128 
144 
259 
273 
259 

21 

278 
293 
278 
125 
303 

283 
323 

52.7 
228 
166 

259 

2 

12 

22 

266 

3     

13 

23 

264 

4 

14 

24 

264 

5   

16 

25 

250 

6 

16 

26 

265 

7 

17 

26.5 
241 
202 
237 

27 

246 

8     

18 

28 

250 

9 

19 

29 

223 

10     

20 

30 

237 

31 

246 

Note.— Dafly  discharge  determined  from  a  well-defined  rating  curve. 

Monthly  discharge  of  Owasco  Outlet  near  Auburn,  N.  Y.,for  1912. 
[Drainage  area,  206  square  mfles.] 


Discharge  in  second-feet. 

Run-off 
fdepth  in 
incheton 
drahsage 
area). 

Month. 

Maximum. 

IwlTllTTinTTl^ 

Mean. 

Per 
square 
mile. 

Accu- 
racy. 

November  17-30 

323 
373 

a26.6 
a  37. 4 

217 
256 

1.06 
1.24 

.56 
1.48 

A. 

Decembtf 

A. 

a  Sunday. 
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ONEIDA   RIVER  AT  CAUGHDENOT,   N.  T. 

Location. — ^At  Caughdenoy,  about  6  miles  abovQ  the  old  Euclid  station  at  Oak 
Orchard  State  dam,  half  a  mile  below  the  mouth  of  Caughdenoy  Creek  (which 
enters  from  the  north)  and  5  miles  below  Lake  Oneida. 

Becords  available.— August  30, 1902,  to  December  31, 1909  (at  Euclid);  January  I, 
1910,  to  December  31,  1912  (at  Caughdenoy,  which  replaces  the  Euclid  station). 
Data  published  also  in  anniial  reports  of  New  York  State  engineer  and  surveyor. 

I^raina^  area. — 1,377  square  miles. 

Gage. — Staff,  about  150  feet  upstream  from  the  dam,  on  the  right-hand  side  of  the 
stream. 

Discharge  measurements. — Discharge  measured  over  a  masonry  dam  415  feet  long, 
completed  at  Caughdenoy  during  the  summer  of  1909.  This  dam  has  a  practically 
level  crest  at  elevation  369.4  feet,  and  an  ogee  cross  section  with  a  slope  or  batter 
on  the  upstream  portion  of  the  crest  of  1  foot  rise  in  2  feet  horizontal  width.  The 
downstream  part  of  the  crest  is  rounded,  with  a  radius  of  3.24  feet.  The  diachaige 
over  the  dam  has  been  computed  from  formulas  derived  from  United  States 
Geological  Survey  experiments  on  a  dam  of  ogee  cross  section  similar  in  form,  and  a 
correction  has  been  made  for  velocity  of  approach. 

Diversions. — During  the  summer,  and  idso  to  some  extent  during  the  winter,  water  is 
diverted  past  the  left-hand  end  of  the  dam  through  the  Caiighdenoy  lock.  An 
estimate  of  the  amount  of  water  so  diverted  has  been  made  and  included  in  the 
calculated  discharge  of  the  river. 

Cooperation. — Records  furnished  complete  for  publication  by  the  New  York  State 
engineer  and  surveyor. 

Daily  dischargey  in  second-feet,  of  Oneida  River  at  Caughdenoy,  JV.  Y.,for  191 H, 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May.  ,  June. 


July. 


Aug. 


Sept 


Oct. 


Nov. 


Dee. 


1. 
2. 
3. 
4. 

6. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 

15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23 
24 
25. 

26 
27, 
28. 
29 
30 
31. 


3,728 
3,633 
3,570 
3,570 
3,258 

3,258 
3,258 
3,106 
2,737 
2,600 

2,600 
2,600 
2,&45 
2,463 
2,330 

2,463 
2,545 
2,774 
2,436 
2,330 

2,198 
2,278 
1,945 
2,021 
1,970 

1,945 
1,872 
1,824 
1,945 
1,824 
1,703 


1,566 
1,621 
1,512 
1,512 
1,566 

1,566 
1,457 
1,367 
1,400 
1,409 

1,367 
1,409 
1,409 
1,409 
1,409 

1,409 
1,219 
1,119 
1,019 
1,119 

1,219 
1,219 
1,119 
1,119 
1,199 

1,282 
1,282 
1,334 
1,324 


1,240 
1,282 
1,282 
1,303 
1,324 

1,367' 
1,367 
1,240 
1,282 
1,282 

1,303 
1,324 
1,367 
1,457 
1,457 

1,485 
1,512 
1,621 
2,072 
2,278 

2,490 
3,106 
3,411 
3,411 
3,506 

3,411 
3,258 
8,258 
3,633 
4,021 
4,154 


4,958 
5,395 
6,082 
6,406 
6,406 

6,496 
6,921 
7,548 
8,748 
8,896 

8,650 
8,551 
8,453 
7,421 
6,496 

6,408 
6,496 
6,716 
8,601 
10,308 

10,068 
9,584 
7,716 
9,338 
9,141 

9,043 
7,337 
7,716 
8,360 
7,085 


6,921 
6,496 
6,276 
6,082 
5,666 

6,322 
5,138 
4,958 
4,584 
4,222 

4,054 
4,662 
4,356 
4,021 
3,956 

4,054 
4,188 
4,188 
4,154 
4,356 

4,584 
4,923 
4,584 
3,858 
4,356 

4,031 
3,891 
3,728 
3,891 
4,054 
3,858 


4,356 
3,858 
3,728 
3,858 
8,793 

3,728 
3,-258 
2,922 
3,106 
2,710 

2,600 
2,545 
2,490 
2,600 
2,645 

2,436 
2,330 
2,278 
2,224 
2,122 

2,072 
2,021 
1,945 
1,800 
1,676 

1,676 
1,676 
1,621 
1,621 
1,530 


1,303 
1,282 
1,219 
1,219 
1,282 

1,240 
1,219 
1,199 
1,119 
1,000 

815 
851 
815 
888 
1,000 

926 
780 
780 
641 
746 

669 
641 
605 
534 
498 

480 
480 
480 
480 
480 
480 


453 

480 
570 
570 
659 

711 
746 
669 
711 
659 

650 
570 
659 
412 
412 

480 
570 
659 
659 
570 

670 
659 
670 
670 
570 

534 
480 
670 
480 
480 
480 


570 
059 
659 
570 
669 

650 
669 
740 
832 
832 

832 
746 


026 

1,019 
1,119 
1,119 
1,159 
1,079 

1,079 
1,219 
1,^2 
1,824 
1,703 

1,824 
1,945 
1,872 
1,945 
1,996 


1,703 
1,045 
2,021 
2,021 
1,045 

2,072 
2,072 
2,021 
1,945 
1,824 

1,708 
1,703 
1,708 
1,612 
1,512 

1,566 
1,621 
1,566 
1,566 
1,621 

1,703 
1,621 
1,512 
1,621 
1,824 

1,873 
2,021 
2,072 
2,072 
2,021 
1,945 


1,701 
1,945 
1,703 
1,824 
1,776 

1,708 
1,621 
1,703 
1,824 
1,872 

1.M5 
2,072 
2,463 
2,330 
2,072 

3,198 
3,330 
2,330 
2,384 
2,384 

3,330 
2,330 
2,384 
2,330 
2,330 

3,278 
3,198 
2,330 
2,600 
3,000 


2,655 
2,757 
3,922 
3,258 
3,570 

3,600 
3,570 
3.570 
3,258 
3. 570 

3,570 
2.600 
3,258 
3,258 
2,922 

2,922 
3,258 
2,922 
2.000 
2,600 

2.922 
6.n6 
3,258 
3,258 
2,922 

2,737 
2.787 
2,463 
3.463 
3,600 
3,922 
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DiKhaiie  Jn  sfloond-feet. 


lUOiXDllIIla 


Mflan. 


square 


RqiI'OII 
(depth  in 
locnfson 
drainage 
area). 


Janoarsr 

February 

ICarch 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


8,738 
1,621 
4,154 

io,ao6 

6,031 
4,356 
1,308 
746 
1,006 
2,072 
2,600 
6,716 


1,703 

1,010 

1,240 

4,068 

8,728 

1,580 

480 

412 

670 

1,512 

1,621 

2,463 


2,560 
1,3« 
2,145 
7,712 
4,627 
2,571 
843 
575 
1,107 
1,804 
2,130 
3,117 


1.86 
.075 
1.56 
5.60 
8.36 
1.87 
.612 
.418 
.804 
1.31 
1.54 
2.36 


10,308 


412 


2,540 


1.85 


2.14 

1.06 

1.80 

6.25 

3.87 

2.00 

.706 

.483 

.807 

1.51 

1.72 

3.61 


25.125 


SALMON   RIYEB  AT  8TILLWATEB   BRIDGE,    NEAR  REDFIELD,    N.    T. 

liocatlon.— On  Stillwater  hi^way  bridge,  6}  miles  by  road  east  of  Altmar,  one-fourth 
mile  above  the  proposed  dam  of  the  Ontario  Power  Co.,  seven-eighths  mile  below 
Pennock  Brook  (coming  in  from  the  right),  and  7  miles  below  the  mouth  of  North 
Branch  (coming  in  from  the  right). 

Beoorda  available.— June  24, 1911,  to  December  SI,  1912. 

Drainage  area. — 191  square  miles. 

Gage. — Chain,  attached  to  upstream  side  of  bridge;  datum  unchanged. 

Chaxmel. — Small  stone  and  gravel. 

Discharge  measurements. — ^Made  from  the  bridge  or  by  wading. 

Winter  flow. — Relation  of  gage  height  to  dischaiige  affected  by  ice. 

Accuracy. — Conditions  for  making  measuroments  and  records  are  good. 

Cooperation.— Gage  heights  furnished  by  the  Ontario  Power  Co.,  Niagara  Falls, 
N.Y. 


Discharge  meaauremenU  of  Salmon  River  at  StxllwaUr  Bridge,  near  Redfield,  N.  Y. ,  in  191  i. 


Date. 

Hydrograpber. 

beigM. 

chaige. 

Feb.  26a 

Fnif)VWf)^ 

Feet. 

8.56 
ft  2. 81 
e9.76 
tf7.80 

2.65 

326 

Mar.  13a 

C.  8.  De  Oolyer 

206 

Apr.  1. 

do 

7,010 

4480 

312 

do 

Oct.   16 

J.  O.  Mathfln 

a  Measurements  made  mider  complete  ioe 
ft  Btafl  gace,  0.83. 


c  staff  gage,  4.88. 
e  Staff  gage,  3.85. 
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SUKPAGB  WATEB  SUPPLY,  1912,  PABT  IV. 


DaUi^  gaffe  heiifJU,  tn/eO,  of  Sabmrn  River  at  SHUwaUr  Bridge,  near  Etdfidi,  K  L 

far  191t, 
(A.  Han  and  Ba^  lindncr,  obaenraiB.] 


D*y. 

Jan. 

Pab. 

Mar. 

Apr. 

M»y. 

Jmia. 

July. 

Aug. 

Sept. 

Oct. 

NOT.> 

1 

3.6 
8.5 
8.4 
3.2 
8.7 

3.6 
3.3 
3.4 
3.3 
3.5 

3.6 
8.4 
3.2 

6.8 
5.4 
5.1 
4.8 
4.6 

6.8 
7.6 
&2 
7.0 
6.9 

6.6 
6.0 
6.1 
6.4 
0.0 

10.0 
9.8 
7.9 
8.1 
6.2 

6.9 
7.0 
10.1 
7.0 
6.8 

6^2 
7.0 
6.8 
6.6 
6.0 

6.2 
6.1 
6.0 
4.6 
4.3 

4.6 
4-7 
4.2 
4.0 
3.8 

8.6 
8.6 
4.3 
4.3 
8.9 

3.7 
5.0 
5.6 
4.3 
8.9 

6.1 
6.4 
5.8 
4.3 
4.2 

8.6 
3.2 
8.0 
5.7 
6.6 
5.5 

4.4 

3.8 
4.0 
3.7 
8.3 

3.0 

2.9 

2.65 

2.5 

XA 

X3 

2.25 

2.3 

2.25 

2.15 

2.2 

2.9 

2.55 

2.3 

2.15 

2.1 

Z06 

1.98 

1.92 

1.88 

1.84 
1.80 
1.78 
1.78 
1.75 

1.72 
1.70 
L70 
1.70 
L96 

1.84 
1.76 
1.70 
1.60 
L64 

L63 
1.62 
1.63 
1.77 
1.70 

1.92 
1.72 
1.64 
1.67 
1.64 

1.76 
2.36 
1.95 
1.80 
1.68 

1.66 
1.66 
1.68 
1.60 
1.60 
1.67 

1.57 
L56 
L74 
1.88 
1.76 

1.71 
1.62 
1.61 
1.59 
1.93 

2.50 
2.25 
2.10 
2.00 
1.96 

1.82 
1.74 
1.74 
1.80 
1.77 

1.74 
1.84 
1.82 
1.85 
1.86 

1.88 
2.25 
2.06 
1.87 
1.76 
1.68 

1.68 
1.72 
1.68 
1.86 
L79 

2.35 
2.05 
1.98 
1.86 
1.92 

2.35 
2.65 
2.20 
2.00 
1.96 

4.00 
2.95 
2.50 
2.75 
2.45 

2.40 
2L35 
2.50 
4.70 
4.80 

4.20 
3.40 
2.85 
3.20 
2.80 

4.8 
4.9 
3.8 
4.4 
4.2 

3.3 
2.96 
2.65 
2.5 
2.7 

%% 
2.75 
3.7 
3.3 
2.95 

2.65 
2.5 
14 
18 
8.4 

3.0 
17 
3.1 
12 
5.4 

5.0 
4.6 
3.9 
3.4 
8.0 
18 

2.75     IJ 

2 

IK     16 

3 

1%     :\ 

4 

2.65     ii 

6 

2.5  .    i: 

6 

IS     v\ 

7 

8.0 

3.2      ;! 

g 

17       11 

9 

54  1   I! 

10 

4.8  '  i; 

11 

3.9  1    U 

la 

3.5  1   l\ 

13 

X8 
2.8 
3.0 

8.8 
3.9 
4.3 
4.4 
4.6 

4.2 
4.2 
4.0 
3.9 
8.7 

3.8 
3.4 
8.6 
4.2 

6.0 
6.0 

3.4  '   l( 

14 

4.8      li 

15 

16      11 

16 

12      U 

17 

S.5 
3.3 

3.0 
3.0 

11 
13 
13 
12 
12 

11 

X.2 

18 

Jl 

19 

4i 

ao 

ii 

21 

tj 

22 e 

Ci 

23 

h 

24 

r 

28 

8.65 

u 

26 

V 

27 

10      U 

28 

18      li» 

29 

3.4 

16    n 

30 

14      3.3 

31 

l» 

. 

NoTS.— Relation  of  gage  height  to  diaoharge  affected  by  toe  Jan.  5  to  Apr.  4. 
Daily  dischargey  in  eecond-feei,  of  Salmon  River  at  Stillwater  Bridge,  war  MfiU. 


N.Y,Jorl912 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jtma. 

July. 

Aug. 

Sept. 

Oct 

Not. 

De 

1 

696 
564 
532 
460 

614 
682 
090 
840 
985 

1,960 
4,040 
4,860 
3,260 
2,050 

1,090 
1,290 
1,360 
2,560 
6,980 

7,380 
7,100 
4,440 
4,720 
2,350 

2,060 
3,260 
7,520 
3,260 
1,960 

2,350 
3,260 
8,020 
1,780 
1,290 

1,440 
1,360 
1,290 
1,040 
885 

985 
1,100 
840 
754 
672 

664 
664 
885 

885 
712 

634 

1,290 

1,690 

885 

712 

2,250 

2,560 

1,520 

885 

840 

508 

469 

410 

1,870 

2,780 

1,690 

985 
672 
754 
634 
500 

410 
381 
313 
274 
249 

224 
212 
224 
212 
188 

200 
381 
287 
224 
188 

177 
166 
151 
138 
130 

122 
114 
110 
110 
104 

99 
95 
95 
95 
144 

122 
106 
95 
93 

84 

81 
81 
81 
106 
95 

138 
99 
84 
90 

84 

106 
296 
144 
114 
91 

88 
88 
83 
77 
77 
72 

72 
68 
103 
118 
106 

97 
81 
79 
75 
140 

274 
212 

m 

155 
151 

118 
103 
103 
114 
108 

108 
122 
118 
124 
126 

130 
212 
166 
128 
106 
91 

91 
99 
91 
126 
112 

236 
166 
151 
126 
138 

236 
313 
200 
155 
151 

754 
306 
274 
340 
362 

2tt 

296 

274 

1,100 

1,160 

840 
532 
367 
4B9 
353 

1,160 

1.3S0 

672 

935 

840 

500 
9B6 
313 
274 
326 

353 
340 
634 
500 
396 

313 

3« 
986 
353 
313 
274 

274 

469 
1,50 
1,600 
1,040 

712 
564 
533 
1,040 
1,0« 
840 

IB 

2 

ads 

8 

3,.* 

4 

W 

6 

1,1&' 

6 

1.4«! 

7 

1>C 

8 

i,(* 

9 

il 

10 

w 

11 

ss 

12 

13 

I0i 

14 

SB 

16 

16 

32 
751 

17 

fi   % 

18 

19 

353 
532 

410 
326 
439 
840 
1,600 

1,200 

'»!!? 

381 
249 
410 
853 

41U 
410 

439 
500 
500 

m 

460 

439 
410 
353 
300 

20 

20 

21 

f6 
TU 
SS 

22 

28 

24 

26 

26 

& 

Si 

110 

27 

28 

20 

80 

81 



"^ 

Note.— Daily  discharge  determined  from  a  well-deflned  rating  cnnra. 
from  a  rating  cur^-e  based  on  measorements  made  with  ice  praant. 
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Monthly  discharge  of  Salmon  River  at  Stillwater  Bridge,  ruar  Redfield,  N.  7.,  for  1912. 

[Drainaee  ana,  191  square  milw.] 


Mooth. 


January.. 

February. 

Mareh. 

Ap 


^: 


June. 

July 

August .... 
September. 
October. . . . 
November. 
December.. 


The  year.. 


Discharge  in  aeoond-feet. 


7,520 
2,780 

gsfi 

286 
274 
1,160 
1,600 
1,870 
8,780 


7,520 


MtwlmTiin . 


514 
410 
104 
72 
68 
01 
240 
240 
200 


Mean. 


260 
200 
323 
2,960 
1,190 
203 
101 
126 
S33 
578 
580 
854 


642 


Ptr 
aquare 
mile. 


1.31 
1.06 
1.60 
15.4 
5.02 
1.58 
.529 
.654 
1.74 
3.03 
3.06 
4.47 


3.36 


Run-off 
(depth  in 
incheaon 
drainage 
area). 


AOOQ- 
racy. 


1.61 

1.18 

1.95 

17.18 

6.82 

1.71 

.61 

.75 

1.94 

8.49 

8.43 

5.15 


46.67 


Non.— Discharge  Jan.  5  to  Apr.  4  determined  by  means  of  a  curve  applicable  to  flow  under  ice  cover, 
and  olimatol<^;lc  reowds. 
Mean  disdiarge  Jan.  5-31  eeUmated  210  seoond-CMt. 


SALMON  BIYER   NEAR  PULASKI,   N.  T. 

Iiocation. — ^At  a  highway  bridge  known  locally  as  Fox's  bridge,  about  2}  miles  above 
the  village  of  Pulaski,  2}  miles  above  Trout  Brook  (coming  in  from  the  left),  and 
6}  miles  above  the  mouUi  of  the  river. 

Becords  available.—September  5, 1900,  to  June  30, 1907;  August  16, 1908,  to  Decem- 
ber 6, 1908;  July  14, 1910,  to  December  31, 1912.  Published  in  reports  of  the  New 
York  State  engineer  and  surveyor,  State  of  New  York  Water  Supply  Commission, 
and  Conservation  Commission. 

Drainage  area. — 260  square  miles'  (measured  on  United  States  Geological  Survey 
topographic  sheets). 

Qa^e. — A  chain  gage  was  installed  July  23, 1902,  the  zero  of  which  is  1.20  feet  below 
the  zero  of  the  original  staff  gage,  which  was  attached  to  the  upstream  end  of  the 
center  pier  of  the  bridge  and  was  read  from  September  5,  1900,  to  the  winter  of 
1901-2,  when  it  was  destroyed  by  ice;  datum  of  chain  gage  unchanged  since 
established. 

Channel. — Gravel;  fairly  permanent. 

Diaeharge  meaaurementa. — Made  either  by  wading  or  from  the  bridge. 

Winter  flow. — Relation  of  gage  height  to  discharge  affected  by  ice. 

Accuracy.— Open-water  curve  well  developed.    Published  data  considered  good. 

Diickarge  meaturemerUs  of  Salmon  River  near  PuUuki,  N,  Y*.,  in  191 1, 


Date. 

Hydrographer. 

b^t. 

Dto- 
charge. 

Apr.  13 
17 

C  S  BeOoIvflT                      

Ftet, 

4.78 
7.45 
3.00 

2,080 

.  do              

0,480 

Oct     18 

JO  Marh^«rs                     

314 

i  Drainage  ar«a  revised. 
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STJBPACE  WATEB  8TJPPLY,  1912,  PABT  IV. 


Daily  gage  Imghi,  in  feet,  of  Salnum  River  near  PukuH,  N.  Y.,for  19  JM. 
[Seymoinr  J.  Fox,  obaerw.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

Jaly. 

Aug. 

Sept 

Oct. 

Not. 

Dee. 

1 

8.46 
8.46 
3.36 
3.16 
8.10 

8.00 

6l6 
6.2 
4.9 
4.4 

4.6 

6.4 
6.0 
6l9 
6.0 
6.4 

6.2 

4.75 

4.86 

6.6 

7.0 

7.6 
7.2 
&3 
&6 
&6 

6.3 
6.9 
7.4 
6lO 
6.2 

6.3 
6.6 
5.6 
4.9 
4.6 

4.6 
4.6 
4.6 
4.8 
4.1 

4.15 

4.25 

4.06 

3.9 

8.75 

3.6 
3.66 
4.06 
4.05 
3.86 

3.76 

4.5 

4.8 

4.2 

3.9 

6.1 
5.7 
4.6 
4.2 
4.06 

3.8 

3.56 

3.4 

4.9 

6.6 

5.2 

4.36 

3.9 

8.85 

3.9 

3.66 

3.46 
8.38 
3.28 
3.18 
3.06 

3.00 
8.02 
8.06 
3.00 
2.90 

2.92 
3.30 
3.10 
3.02 
2.96 

2.90 
2.82 
2.80 
2.75 
2.72 

2.68 
2.65 
2.66 
2.65 
2.60 

2.60 
2.58 
2.58 
2.66 
2.60 

2.65 
2.68 
2.60 
2.55 
2.50 

2.50 
2.60 
2.48 
2.50 
2.56 

2.68 
2.62 
2.52 
2.50 
2.48 

2.52 
2.90 
2.76 
2.60 
2.60 

2.50 
2.50 
2.42 
2.42 
2.40 
2.40 

2.40 
2.40 
2.60 
2.62 
2.55 

2.50 
2.48 
2.42 
2.40 
2.48 

3.12 
2.90 
2.75 
2.76 
2.72 

2.60 
2.52 
2.42 
2.50 
2.62 

2.50 
2.50 
2.50 
2.58 
2.60 

2.68 
2.70 
2.70 
2.65 
2.60 
2.60 

2.50 
2.60 
2.50 
2.60 
2.60 

3.02 
3.00 
2.80 
2.65 
2.58 

2.86 
8.25 
2.95 
2.80 
2.80 

8.65 
8.38 
3.08 
8.02 
8.06 

8.00 
2.95 
2.92 
4.1 

4.3 

4.1 

3.7 

3.32 

3.2 

3.5 

4.6 
4.45 

ao 

4.0 
4.1 

3.6 

8.35 

3.26 

3.10 

3.15 

8.25 
3.20 
8.6 
8.56 
3.32 

3.18 
3.06 
2.95 
3.06 
3.48 

3.30 
3.15 

a  12 

8.9 
4.5 

4.4 

4.2 

3.96 

3.5 

3.38 

3.22 

3w22 
3.22 
3.25 
3.15 
3.16 

3.06 

a22 

6.1 

4.8 

4.4 

4.0 

3.75 

3.0 

4.2 

4.6 

4.1 

3.76 
3.06 
a40 
Z.4& 

3.6 
3.6 

ass 

a5 

ao 

as 

as 

a40 

a2B 

aas 

3.15 

3 

3.42 

8 

6.9 
5.2 

4 

6 

4.5 

6 

4.3 

7 

4.9 

8 

4.8 

9 

3.6 

10 

a6 

11 

a4s 

12 

aso 

13 

3.40 

14 

ass 

15 

3.55 

16 

as 

17 

a38 

18 

aio 

19 

4.0 

90 

4.2 

a 

4.15 

22 

aos 

28 

as 

24 

as 

26 

as 

26 

a4D 

27 

a40 

28 

a36 

29 

a28 

30 

ass 

31 

ass 

Nora.— Relatioii  of  gage  height  to  discharge  affected  by  ice  Jan.  7  to  Apr.  1. 
Daily  discharge,  in  second-feet,  of  Salmon  River  near  PtdasH,  iSL  Y.,for  IStt, 


Day. 

Jan. 

• 

Feb. 

liar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

642 
642 
670 
432 
400 

340 

3.000 
2,760 
2,240 
1.560 
1,680 

3,140 
6,330 
71380 
4,250 
3,140 

2,750 
2,020 
2,160 
3,340 
7,750 

9,660 
8.500 
6,370 
6,000 
3,550 

2,940 
4,250 
9,270 
4,510 
2,760 

2,940 
3,550 
3,550 
2,240 
1,800 

1,800 
1,680 
1,680 
1.440 
1,220 

1,280 
1  380 
1,170 
1,020 
888 

700 
720 

1,170 

1,170 

978 

888 
1,680 
2,000 
1,330 
1,020 

2,670 
3,770 
1,800 
1.330 
1,170 

930 

720 

606 

2,240 

3,550 

2,750 

1.500 
1,020 

978 
1,020 

802 

042 
501 
521 
462 
370 

840 
352 
370 
340 
285 

296 
535 
400 
352 

312 

285 
245 
235 
213 
200 

183 

172 
172 
172 
152 

152 
145 
146 
135 
162 

172 
145 
152 
136 
118 

118 
118 
112 
118 
135 

183 
160 
125 
118 
112 

125 
285 
213 
152 
118 

118 
118 
94 
94 
88 
88 

88 

88 
152 
100 
136 

118 
112 
04 
88 
112 

413 
285 
213 
213 
200 

152 
125 
94 
118 
125 

118 
118 
118 
145 
152 

183 
191 
191 
172 
152 
152 

118 
118 
118 
152 
152 

352 
340 
235 
172 
145 

260 
500 

312 
235 
236 

802 
691 
388 
352 
370 

340 

312 

296 

1.220 

1,440 

1,220 
845 
549 
465 
680 

1.680 
1.620 
1.020 
1.120 
1,230 

760 
570 
600 

400 
432 

600 

466 
760 
720 
640 

452 

370 
312 
370 
666 

635 

432 

413 

1,020 

1,680 

1,660 

1,330 

1,070 

680 

691 

479 

470 
479 
500 
432 
432 

370 

479 

2,670 

2,090 

1,500 

1.120 
888 

700 
1.330 
1,680 

1,220 
888 

802 
OQS 
642 

680 
680 
720 
680 
760 

680 
660 
006 
621 
670 

432 

2 

630 

3 

4. 250 

4 

2.750 

6 

1,680 
1.440 

6 

7 

2.240 

8 

1.440 

9 

760 

10 

760 

11 

642 

12 

535 

13 

606 

14 

730 

15 

730 

16 

680 

17 

501 

18 

60S 

19 

1,120 
1,330 

1.290 
1,070 

oso 

20 

21 

22 

23 

24 

930 

26 

680 

26 

606 

27 

, 

605 

28 

677 

29 

....... 

521 

30 

691 

31 

OSS 

Nora.— Dafly  discharge  determined  from  a  well-defined  rating  curve.    Discharge  Apr.  1  estimated. 
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Monthly  diaeharge  of  Salmon  River  near  PukM,  N.  T.,for  191t. 
[Drainage  ana,  2fl0  square  miles.] 


Month. 


Diacliarge  in  seoond4Mt. 


Minlmiun. 


Mean. 


Per 
square 


Run-off 
(depth  in 
ineneson 
drainage 

area). 


Aoon- 
raey. 


January.... 
Februwy.. 

ICarch 

April 

y&s 

June 

July 

August 

September. 
October.... 
November. , 
I>eoember.. 


9,600 
3,770 
l,fiOO 
285 
413 
1,440 
1,680 
2,670 
4,260 


1,660 
606 
162 
88 
88 
118 
312 
370 
432 


340 

270 

440 

4,160 

1,610 

460 

137 

164 

444 

783 

863 

1,060 


1.31 

1.04 

1.60 

10.0 

6.81 

1.78 

.627 

.602 

1.71 

8.01 

8.82 

4.04 


1.61 

1.12 

1.06 

17.86 

6l70 

L03 

.61 

.08 

1.01 

3.47 

3.70 

4.06 


The  year.. 


0,600 


870 


3.38 


46.00 


Non.— Discharn  Jan.  7  to  Apr.  1  estimated  firom  the  dJaehaisa  at  Stillwater  Bridge.    Mean  diMsbarge 
Jflui.  7-31  estimated  300  seoand4Bet. 

OBWELL  BBOOK  NSAB  ALTMAB,   N.  X. 

X^oeation.— At  highway  bridge  1}  miles  by  road  northweet  of  Altmar  and  one-eighth 

mile  above  confluence  with  Salmon  River. 
Xteoorda  available.— June  23, 1911,  to  December  31, 1912. 
Drainage  area.— 22.1  square  miles. 

Oage. — Standard  chain,  attached  to  downstream  side  of  bridge. 
Channel. — Curved  above  the  bridge  and  current  rather  swift;  bed  composed  of  small 

stone  and  gravel;  two  channels  above  bridge,  but  one  at  gage. 
IDiflcharge  measurements.— Ikfade  by  wading  at  low  stages,  from  bridge  at  high 

stages. 
Winter  flow. — Relation  of  gage  height  to  dischaige  affected  by  ice. 
Accuracy. — ^The  dischaige  rating  curve  has  been  fairly  well  developed;  estimates 

good. 
Cooperation.— Gage  heights  furnished  by  the  Ontario  Power  Co.,  Niagara  Falls, 

N.  Y. 

Diaeharge  meatwremenU  of  Orwell  Brook  Tuar  AUmoTy  N.  Y.,  in  191 1, 


Date. 

Hydrographer. 

be^. 

Dis- 

CuBtffim 

Apr.  13 

17 

C.S.  DeOolTer 

Feet, 
3.54 
3.06 
2.13 

'"■& 

do 

283 

Oct.   10 

J.  0.  Mathers 

20.1 
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DaOif  gage  height,  in/ut,  of  Orwell  Brook  near  AUmar,  N.  T.Jar  191 1, 
[Xn.  A.  O.  White,  obMrver.] 


Day. 

Jan. 

M>. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Not. 

Dec. 

1 „ 

2.44 
2.87 

xao 

2.44 
Z66 

8.20 
3.86 
8.10 
8.25 
8.26 

3.20 
8.10 

8.70 
3.76 
8.40 
8.90 
8.45 

4.40 
6.1 

4.7 
4.0 
3.76 

3.56 

8.40 

8.66 

4.1 

4.9 

4.7 

4.2 

8.66 

8.7 

3.1 

2.99 

8.20 

4.0 

8.8 

2.98 

2.79 

2.72 
2.62 
2.61 
2.68 

2.48 
2.42 
2.38 
2.84 
2.29 

2.88 
2.40 
2.34 
2.34 
2.32 

2.28 

2.32 

2.6 

2.48 

2.38 

2.48 
2.82 
2.72 
2.61 
2.46 

8.45 
3.30 
2.70 
2.68 
2.59 

2.44 

2.34 

2.29 

3.6 

3.32 

2.98 

2.65 

2.6 

2.62 

2.51 

2.45 

2.36 
2.29 
2.24 
2.20 
2.16 

2.15 
2.15 
2.14 
2.12 
2.09 

2,14 
2.35 
2.18 
2.10 
2.10 

2.09 
2.04 
2.00 
2.00 
2.00 

1.96 
1.96 
1.96 
1.95 
1.92 


1.91 
1.90 
1.80 
1.90 
1.00 

1.80 
1.85 
1.85 
1.85 
1.84 

1.85 

\M 

1.01 
1.85 

1.88 
1.82 
1.82 
1.82 
1.82 

1.98 
2.00 
1.92 
1.90 
1.84 

1.86 
1.85 
1.82 
1.85 
1.85 
1.86 

1.90 
1.90 
2.12 
2.02 
2.00 

1.98 
1.95 
1.95 
1.95 
2.02 

2.10 
2.02 
2.00 
2.10 
2.02 

2.00 
1.98 
2.00 
2.08 
2.01 

1.08 
1.98 
1.98 
2.00 
2.00 

2.00 
2.15 
2.12 
2.02 
2.00 
1.08 

1.98 
1.99 
2.00 
1.98 
2.29 

1.98 
1.06 
1.95 
1.96 
2.02 

2.25 
2.20 
2.12 
2.04 
2.16 

2.32 
2.18 
2.20 
2.22 
2.12 

2.08 
2.05 
2.30 
2.52 
2.72 

2.45 
2.32 
9^22 
2.22 
2.0 

3.2 

2.68 

2.42 

2.60 

2.42 

2.32 
2.24 
2.18 
2.12 
2.20 

2.20 
2.25 
2.32 
2.22 
2.18 

2.14 
2.12 
2.20 
2.22 
2.20 

2.16 
2.15 
2.15 
2.40 

2.78 

2.75 
2.70 
2.52 
2.44 
2.32 
2.26 

2.25 
2.25 
2L20 
2.18 
2.18 

2.18 

2.48 

3.1 

2.98 

2.60 

2.48 
2.40 

2.40 
8.15 
8.06 

2.68 
2.55 
2.55 
2.40 
2.40 

2.38 
2.35 
2.35 
2.38 
X40 

2.45 
2.42 
2.34 
2.31 
2.85 

X35 

2 

3.15 

s 

3.6 

4 

2.85 

5 

2.M 

6 

2.70 

7 

2.70 

8 

2.58 

9 

X40 

10. 

2L45 

11 

2.35 

12 

2.88 

18 

3.0 

14 

8.06 
8.86 

8.66 
Z66 
2.80 
2.88 
2.90 

2.05 
2.05 
2.86 
Z62 
2.65 

2.46 
2.46 
2.68 
8.00 
3.46 
3.60 

2.72 

16- 

2.63 

16 

2.60 

17 

X53 

18 

2.32 

10 

3.1 

2o:.:;.:. ::;::::. 

2.TS 

21 : 

2.10 

22 

2.62 

28 

2.5S 

24 

2.55 

26 

2.50 

26 

X45 

27 

2.38 

28 

2.30 

20 

2.48 

80 

2.40 

81 

2.65 

Note.— Reiation  of  gaga  height  to  discharge  affected  by  Ice  Jan.  13  to  some  time  In  March. 
Daily  diecharge,  in  second-feet,  of  Orwell  Brook  near  Altmar,  N.  T.,for  191t, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

Not. 

Dbc. 

1 

232 
241 
181 
149 
190 

368 
520 
431 
288 
241 

406 
181 
224 
807 
475 

431 
327 
206 
232 
134 

118 
149 
288 
166 
116 

1? 

68 
67 
64 

64 

48 
46 
42 
37 

46 

47 
42 
42 
40 
36 
40 
66 
64 
46 

64 

94 
81 
57 
62 

190 
166 
78 
76 
65 

61 
42 
37 

198 
168 
116 

72 
56 
68 
67 
62 

42 
87 
33 
30 
27 

26 
26 
26 
24 
22 

26 
42 
29 
23 
23 

22 
19 
17 
17 
17 

15 
15 
15 
15 
14 

13 
13 
13 
13 
18 

13 
11 
11 
11 
11 

11 
11 
10 
13 
11 
12 
10 
10 
10 
10 

16 
17 
14 
13 
11 

11 
11 
10 
11 
11 
11 

18 
18 
24 
18 
17 

16 
16 
16 
15 
18 

23 
18 
17 
23 

18 

17 
16 
17 
22 

18 

16 
16 
16 
17 
17 

17 
26 
24 
18 
17 
16 

16 
17 
17 
16 
87 

16 
16 
15 
16 
18 

84 
30 
24 
19 
27 

40 
29 
80 
32 
24 

22 
20 
38 
58 
81 

62 
40 
82 
82 
17 

149 
76 
49 
66 
48 

40 
33 
29 
24 
30 

80 
34 
40 
32 
29 

26 
24 
30 
82 
80 

26 
26 
26 

47 
88 

84 
78 
58 
61 
40 
34 

34 
34 

30 
29 
29 

29 

63 

in 

77 
54 

47 

47 

142 

126 

76 
61 
61 
47 
47 

46 

42 
42 
46 

47 

62 

49 
42 
39 
42 

42 

2 

142 

8 

215 

4 

OS 

6 

71 

6 

78 

7 

78 

8 

64 

0 

47 

10 

52 

11 

42 

12 

45 

18 

119 

14 

SI 

16 

68 

16 

66 

17 

5S 

18 

40 

10 

134 

20 

88 

21 

78 

22 

68 

23 

61 

24 

61 

25 

56 

26 

52 

27 

45 

28 

38 

29 

M 

80 

47 

31 

72 

Note.— Daily  discharge  determined  from  a  well-defined  rating  curve. 
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Monthly  discharge  of  Orwell  Brook  near  AUmar,  N,  F.,  for  191t. 
[DnJnagB  area,  22.1  square  mfles.) 


Month. 


Run-off 
(depth  in 
inches  on 

Per 
square 
mUe. 

^iiWiwui^n^ 

Mean. 

drainage 
area). 

520 

64 

232 

10.5 

11.71 

198 

36 

7a9 

3.21 

8.70 

72 

14 

30.2 

1.37 

1.53 

17 

10 

11.8 

.539 

.62 

26 

13 

17.8 

-.813 

.94 

81 

15 

28.8 

1.32 

1.47 

149 

24 

45.5 

2.06 

2.38 

142 

29 

57.3 

2.59 

2.80 

216 

38 

72.9 

3.30 

3.80 

AOOQ* 

raoy. 


Aprfl. 

May 

June 

July 

August 

September 
October... 
Kovember, 
December. 


BLACK  BIYEB   NEAR   BOONYILLE^   N.   Y. 

I^ooation. — At  highway  bridge  2  or  3  miles  northeast  of  Boonville,  an  equal  distance 
by  river  downstream  from  Hawkinsville,  and  about  1  mile  above  Uie  mouth  of 
Sugar  River,  a  small  tributary  from  the  left. 

Records  available.— February  16, 1912,  to  December  31, 1912,  data  also  published  in 
first  annual  report  of  Conservation  Commission,  State  of  New  York. 

Drainage  area. — ^303  square  miles. 

Oage. — Standard  chain,  fastened  to  the  downstream  side  of  the  bridge.  A  staff  gage, 
reading  from  6  to  13  feet,  is  fastened  to  the  downstream  right-hand  abutment  and 
is  used  for  high-water  readings. 

Chaxmel.— Rough  and  bowldery;  practically  permanent. 

IMflcharge  measurements.— At  high  stages  from  a  cable  about  one-quarter  mile 
above  the  gage;  at  low  stages,  by  wading  near  the  cable  section. 

Winter  flow. — Relation  of  gage  height  to  discharge  affected  by  ice. 

Diversions. — A  portion  of  the  flow  of  Black  River  is  diverted  past  the  gaging 
station  throu^  a  feeder  which  takes  water  at  the  State  dam  at  Forestport 
and  delivers  its  flow  to  the  summit  level  of  the  Black  River  canal  at  Boon- 
ville. A  portion  of  the  flow  passes  northward,  supplying  the  Black  River 
canal  from  Boonville,  to  the  head  of  slack-water  navigation  at  the  foot  of  Lyon 
Falls.  The  remainder  is  diverted  from  the  drainage  basin  and  flows  into  the 
Erie  Canal  at  Rome.  To  determine  the  amount  diverted  past  the  station  and  out 
of  the  drainage  basin  measurements  are  made  in  the  Forestport  feeder  at  a  farm 
bridge  near  Speny  Hill,  1  mile  northeast  of  Boonville.  Measurements  of  north- 
ward flow  in  the  Black  River  canal  are  made  at  a  feum  bridge  half  a  mile  north  of 
Boonville;  measurements  of  the  southward  flow  at  a  farm  bridge  about  three- 
fourths  of  a  mile  southeast  from  Boonville .  The  Forestport  feeder  is  open  for  serv- 
ice about  May  1  for  the  purpose  of  feeding  the  Erie  Canal,  which  opens  about  May 
15,  although  the  Black  River  canal  does  not  open  until  later.  When  navigation  is 
closed  on  the  Erie  Canal  the  feeder  gates  are  closed  also  and  the  surplus  water  runs 
over  tl)e  dam  into  Black  River.  Some  water  leaks  through  the  feeder  gates  and 
flows  through  the  feeder  into  L<ansing  Kill  and  Mohawk  River.  Results  of  meas- 
urements made  at  this  place  in  the  past  are  published  in  reports  of  the  State 
engilieer  and  surveyor  of  New  York. 

Storage. — ^A  reservoir  built  by  the  State  at  Forestport  about  8  miles  upstream,  stores 
about  2,000,000,000  cubic  feet.    About  a  mile  above  the  station  is  a  site  of  'Which 
a  dam  110  feet  high  would  impound  3,300,000,000  cubic  feet  of  water. 
Accuracy. — ^A  well-defined  discharge  rating  curve  has  been  developed.    The  records 
do  not  give  the  total  discharge  of  the  drainage  area.    See  "  Divendans. ' ' 
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Diteharge  meanaremenU  of  Black  River  near  BoanvUU,  N.  Y.,  in  1912. 


Date. 

b^^ 

Dii. 

Fttl,     a-    n    n    CmnfimXA 

5.46 
5.08 

&e7 

&9S 
&00 
7.15 
3.32 
3.27 
5.35 

354 

156 

urnnir  w^hfr     

255 

Apr.« 

C.  8.  DeOolyer ' 

3,50 

do 

4,08D 

22 

.  ..  do 

2,750 

Msy  21 

July  2Be 
28e 

Fruik  Weber 

I.J70 

O.J.Lyon 

55.1 

do  .       .:...:       :  ::  :  . 

4&2 

Oct.   27 

J,   G     IfnthtK 

544 

A  Messuremeiit  nuide  under  oomplete  ice  oover  st  cable. 

ft  Measurement  made  at  wading  section,  200  feet  above  bridge,  under  complete  ice  oover. 

e  Measorements  made  by  wadmg  160  feet  below  cable. 

Di9charge  meanaremenU  of  Forestport  feeder  near  BoonvHUy  N.  Y.,  in  1912. 


Date. 

bSK. 

Dii. 
ehai^ 

July  26 
Oct.  27c 

Q.J.Lyon 

FetL 
L81 
L02 

*?li 

J  0.  Idatheni                            . , 

ftzrs 

•  Distance  from  reference  point  to  water  surface.    Reference  point  is  top  of  mudsill  at  left,  upstzvamside 
of  bridge. 
b  Amount  of  water  diverted  from  Black  River  above  the  gaging  station, 
e  No  flow  northward  in  Blade  River  canal  at  the  time  this  measurement  was  made. 

Diicharge  m^aeuremenU  of  Block  River  canal  (eouth)  at  BoanvilUy  N.  Y.,in  1912, 


Date. 

Hydrographer. 

h^^« 

Db- 
chaige. 

July  26 
Oct.  27 

Q.J.  Lyon 

FftL 

ass 

L05 

ft  loo 

J.0.1fatb«r9 , ..  . 

»2J4 

a  Distance  from  reference  point  to  water  8urfM».    Reference  point  is  top  of  mudsill  at  right  upstreem 
side  of  bridge, 
ft  Amount  of  water  diverted  permanently  to  Erie  CanaL 
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IkiUy  gage  height,  in/eUy  of  Black  Rwet  ntar  BoonvUU,  N.  Y.,/or  1912. 
[W.  D.  caiarbonDMU,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

M»y. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1 

6.8 
6.5 
6.4 
5.3 
5.3 

4.06 
5.0 
6.46 
5.3 
6.0 

6.0 
6.1 
6.2 
6.3 
6.4 

6.0 
6.3 
6.3 
6.4 
6.5 

6.4 
6.6 
6.3 
6.0 
6.65 

6.6 
5.5 
5.6 
5.6 
6.0 
6.8 

5.8 
5.66 
6.7 
5.66 
6.6 

6.4 

5.6 

6.46 

6.3 

6.36 

6.26 

5.2 

6.16 

5.1 

5.0 

5.0 
6.2 
6.2 
5.3 
6.6 

6.0 
6.4 
6.2 
6.2 
6.3 

6.2 
6.4 
6.1 
6.7 

* 

6.6 
6.6 
5.6 
5.6 
6.3 

5.26 
5.2 
5.3 
6.2 
5.26 

5.2 

5.16 

6.1 

6.15 

6.5 

7.6 
8.3 
0.3 
8.8 
8.1 

7.7 
7.0 
6.0 
6.6 
6.6 

6.8 
6.0 
6.1 
6.3 
6.3 
6.6 

6.7 
6.8 
7.0 
7.2 
7.1 

7.8 
8.0 
8.7 
8.0 

7.8 

7.2 
6.0 
6.8 
7.1 
8.7 

0.0 

ia4 

0.7 
0.2 
8.3 

8.0 
8.1 
0.0 
0.2 
8.3 

7.8 
7.8 
8.1 
7.7 
7.2 

7.8 
7.6 
7.6 
7.3 
6.7 

6.3 
6.1 
6.3 
6.3 
6.0 

5.7 
5.56 
5.65 
6.2 
6.1 

6.0 
6.4 
6.2 
6.1 
6.1 

7.2 
7.8 
7.4 
7.0 
6.4 

6.2 
6.2 
6.1 
6.5 
8.1 
8.1 

7.6 
6.8 
6.2 
6.0 
6.6 

5.0 

6.4 

4.06 

4.6 

4.32 

4.26 
4.23 
4.12 
4.18 
4.23 

3.83 
3.72 
3.67 
3.58 
3.42 

3.32 
3.18 
3.30 
3.42 
3.58 

3.52 
3.72 
3.62 
3.62 
3.58 

3.53 
3.42 
8.36 
3.48 
3.43 

3.33 
8.38 
3.48 
8.40 
8.43 

3.33 
3.38 
3.33 
3.32 
8.33 

3.38 
3.33 
3.33 
3.38 
8.33 

3.46 
3.65 
3.68 
3.56 
3.43 

3.33 
3.33 
3.23 
3.33 
3.22 
3.18 

3.28 
3.28 
8.32 
3.32 
8.38 

3.28 
3.26 
8.28 
3.28 
8.36 

8.38 
3.38 
3.38 
8.32 
3.38 

3.48 
3.35 
3.32 
3.38 
3.30 

3.23 
3.33 
3.33 
3.35 
3.33 

3.38 
3.28 
3.28 
3.23 
3.12 
3.22 

8.18 
3.32 
3.73 
8.73 
3.70 

3.70 
8.53 
8.66 
3.48 
3.40 

3.43 
3.43 
3.38 
3.36 
3.63 

5.15 
5.3 
6.3 
6.0 
5.1 

6.0 
5.0 
4.8 
4.86 
6.36 

6.46 

5.3 

5.36 

6.1 

4.76 

4.46 

6.36 

6.45 

6.6 

6.36 

4.86 
4.7 
4.6 
4.5 

4.7 

4.6 
4.5 
4.6 
4.4 
4.5 

4.48 
4.43 
4.23 
4.10 
4.46 

4.6 

4.48 

4.44 

4.6 

5.0 

5.4 
5.4 
5.2 
5.0 
4.7 
4.6 

4.66 

4.8 
6.45 
6.6 
6.66 

6.4 
6.46 
6.2 
6.8 
6.6 

6.4 
6.2 
5.4 
5.7 
6.56 

4.7 
4.86 
6.36 
6.7 
6.6 

6.6 
5.6 
6.6 
6.0 
6.5 

6.66 

6.4 

5.16 

5.0 

4.8 

4.7 

2 

6. 26 

3 

6^4 

4 

7.0 

6 

6^4 

6 

6^2 

7 

6w3 

8 

6^2 

9 

6.3 

lO 

6.0 

11 

6.6 

12 

6.66 

13 

6.56 

14  

6.6 

16 

6.8 

16 

6.25 

17 

6.3 

18 

6.36 

19 

6.2 

20 

6w8 

21 

6w4 

22 

5.8 

23 

6.6 

24 

6.66 

25 

6.8 

26 

6.5 

27 

6.8 

28 

6.4 

29 

6.16 

30 

5.8 

31 

5.7 

Note.— Belatkm  of  (age  beight  to  dlaobaige  afleoted  by  ioe  Jan.  8  to  Mar.  18. 
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Daily  dikharge,  in  second-feeif  of  Black  River  near  BoonvHUf  N,  Y.^/or  1912, 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec 


1. 
2. 
8. 

4. 
6. 

6. 
7. 
8. 
0. 
10. 

11. 
12. 
13. 
14. 
16. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
26. 

26. 
27. 
28. 
29. 
30. 
31. 


705 
630 
680 
636 

636 

390 
410 
620 
430 
670 

650 
640 
630 
620 
620 

420 
456 
456 
473 
490 

473 
490 
456 
380 
340 

325 
325 
341 
341 
389 
373 


373 
840 
357 
840 
326 

310 
325 
318 
280 
302 

288 

280 
272 
265 
250 

250 
280 
280 
295 


405 
473 
439 


341 
341 
325 
341 
296 


280 
295 
280 


280 
272 
265 

272 
325 

856 
1,390 
1,920 
2,460 
2,980 

2,500 
1,740 
1,640 


439  1,370 


456 

439 
473 
422 
357 


1,290 

1,140 
920 
990 
1,060 
1,140 
1,370 


1,460 
1,540 
1,740 
1,940 
1,840 

2,050 
2,860 
3,750 
3,620 
2,620 

1,940 
1,640 
1,640 
1,840 
3,750 

6,380 
6,100 
6,100 
4,410 
3,240 

2,860 
2,980 
6,380 
4,410 
3,240 

2,620 
2,620 
2,980 
2,500 
1,940 


2,050 
2,380 
2,380 
2,050 
1,460 

1,060 

990 

1,060 

1,060 

920 

735 
655 
655 
1,060 
990 

856 

1,210 

1,060 

990 

990 

1,940 
2,620 
2,160 
1,740 
1,210 

1.0(X) 
1,0(X) 
990 
1,290 
2,980 
2,080 


2,270 
1,540 
1,060 
920 
1,370 

856 

680 
390 
276 
209 

'  194 
188 
168 
180 
188 

131 
100 
93 
82 


53 
40 
51 
63 
82 

74 
100 
87 
74 
82 


40 
53 
100 
100 
07 

97 
74 
79 
7D 
61 

63 
63 
40 
47 

87 

470 
536 
490 
410 
450 

410 
410 
370 
390 
512 

605 
635 
558 

450 
320 


568 
605 
630 
668 


305 
275 
250 
305 

275 
250 
275 
227 
250 

245 


164 


275 
245 
236 
275 
410 

580 
680 
400 
410 
306 
276 


870 
605 


665 


605 
1,060 
1.640 
1,290 

1.210 

1,060 

680 

735 


305 
300 
658 
735 


680 

680 


630 

655 
580 
470 
410 
370 


30S 

513 

1.210 

1,740 

L210 

1.060 
1,140 
1.060 
1.140 
920 

580 

708 
655 
6» 
535 

512 
535 
558 

1.060 
1,140 

1.210 
795 
680 
708 

795 


580 
470 
535 


Note.— Dally  discharge  Jan.  17  to  Mar.  15  determined  from  a  rating  curve  based  on  two  measuremenis 
made  when  ice  was  present.  Discharge  Jan.  8  to  16.  and  Mar.  16  to  19,  estimated  by  making  a  gradual 
change  between  the  open  water  and  ice  curves.  Disehaige  during  open-water  period  detenninea  from 
a  ratmg  curve  fairly  well  defined  below  4,100  second-feet. 

Monthly  disclwarge  of  Black  River  near  Boonville,  JV.  Y.,for  1912, 
[Drainage  area,  303  square  miles.] 


Month. 


January 

February 

March 

April 

Y^y 

June 

July 

August 

September 

October 

November 

December 

The  year. 


Discharge  in  second-feet. 


Maximum.   Minimum.      Mean, 


795 

473 

2,980 

6,100 

2,980 

2,270 

94 

70 

605 

630 

1,540 

1,740 


6,100 


325 

250 

266 

1,460 

655 

40 

40 

36 

40 

164 

262 

305 


471 

344 

943 
3.000 
1,440 

385 
60.3 
52.0 

266 

340 

680 

806 


730 


Accu- 
racy. 
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BLACK  BITEB  NEAB  FELTS   MILLS,   N.   T. 

liooatiozx.— At  the  dam  of  the  Lefevre  Paper  Co.,  foimerly  owned  by  the  Black  River 
Traction  Co.,  about  1}  milee  above  the  village  of  Felts  Mills.  The  dam  is  9  miles 
upstream  from  Watertown  and  7  miles  upstream  from  the  old  Huntingtonville 
gaging  station. 

S^ecords  available.— February,  1897,  to  December,  1901,  at  Huntingtonville  dam, 
August  29, 1902,  to  December  31, 1912,  at  Felts  Mills.  Data  also  in  annual  reports 
of  the  State  engineer  and  surveyor.  State  of  New  York. 

I>raJnage  area. — 1,851  square  miles. 

Oage. — Vertical  staff,  attached  to  a  crib  at  the  left-hand  side  of  the  stream  above  the 
mill;  correction  is  made  to  gage  readings  for  velocity  of  approach  during  the  high 
water. 

I>i8charge. — Previous  to  August  16,  1910,  records  were  kept  of  the  flow  over  a  dam 
about  100  feet  upstream  from  the  paper  mill.  This  dam  was  of  sawed  timber 
resting  on  a  limestone  foundation  and  its  main  crest  was  380.6  feet  long.  During 
the  summer  of  1910  a  new  concrete  dam  was  constructed  about  100  feet  down- 
stream. This  dam  has  a  main  crest  for  low  and  mediimi  stages  300.45  feet  long 
and  3.75  feet  wide.  Upstream  face  vertical;  downstream  semiogee  section. 
Main  crest  of  dam  about  6  feet  high.  On  the  rig^t-hand  side  is  an  additional  sec- 
tion, of  greater  elevation,  48.2  feet  long;  on  the  left-hand  side,  angling  upstream, 
is  a  section  139.7  feet  long,  making  the  total  length  of  the  dKm  for  high-water  dis- 
chaige  approximately  488.4  feet.  A  wood-pulp  mill  constructed  at  the  left-hand 
end  of  the  dam  has  been  in  operation  since  1907.  The  mill  contains  one  45-inch 
and  four  72-inch  Smith-McCormick  turbines.  The  discharge  over  the  spillways 
has  been  calculated  by  means  of  the  weir  formula,  using  coefficients  derived  from 
experiments  by  the  United  States  Geological  Survey  on  a  dam  of  similar  cross 
section.  Record  is  kept  of  the  hours  run  and  of  the  gate  opening  of  each  wheel  as 
well  as  the  head  under  which  the  turbines  operate. 

Winter  flow.— Affected  by  ice.    No  correction  attempted. 

Artificial  control. — Power  plants  and  storage  above  the  station. 

Accuracy. — Results  believed  to  be  good  for  a  station  of  this  type. 

Cooperation. — Records  obtained  and  computations  made  by  engineers  of  the  New 
York  State  engineer's  department,  which  furnishes  the  data  to  the  Survey. 
1572^— wsp  324r-14 
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Daily  discharge,  in  second-feet,  of  Blaeh  River  near  FeUs  Mills,  N.  Y.,  for  191 S. 


Day. 


Jan. 


Fftb. 


Mar. 


Apr. 


May. 


Juoe. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
0. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22, 
23 
24. 
26. 

26. 
27. 
28. 
29. 
30. 
31. 


3,064 
3,251 
3,340 
3,«1 
3,348 

2,106 
a2.600 
1,515 
1,086 
2,055 

1,635 
1,696 
1,696 
a2,405 
1,184 

1,957 
1,986 
2,055 
1,725 
2,267 

<i3.083 
2.492 
3,106 
2,947 
2,647 

1.197 
2.259 
a  2, 273 
878 
1,942 
1,717 


1,599 
1,760 
1,798 
a  1,814 
1,311 

2,463 
2,647 
2,647 
2,233 
2,326 

a  1,881 
1,619 
2,192 
2,325 
2,325 

3,192 
1,942 
02,353 
1,430 
2,128 

2,128 
2,064 
2,606 
2,606 
»2,827 

2,033 
3,606 
2,606 
2,463 


2,304 
2,192 
12,434 
1,609 
1,826 


7,148 
8,120 
8.120 
8,612 
7,961 


10,168 

9, 024013, 

8,120 

7,400 
a6,232 


13,735 

13,201 

10,719 

9,260 

7,400 


1,614 
2,105ia24; 

l',983 
a3,128 


11,476 
(24,751 
22,505 
19.643 
17,362 


1,387 
1,812 
1,812 
1,470 
1,758 

1,813 
a3,202 
2,971 
4,660 
5,410 

5,525 
6,190 
4,977 
05,294 
3,749 


15,234 
12,429 
10,962 
al3,fl65 
11,981 

16,179 
24,592 
28,083 
27,574 
22,231 

020,180 
14,580 
14,786 
18,242 
10," 


3,919 
3,348 
3,348oli; 
4,385 
5," 
»8,507 


16,410 
13,482 
"  620 
11,436 
11,244 


5,606 
5,766 
5,418 
5,520 
4,991 

4,653 
03,830 
3,267 
4,385 
6,058 

4,480 
4,958 
6,232 
o6,365 
6,490 

8,612 
0,980 
10,345 
10,532 
10,168 

o8,779 
7,061 
6,499 
7,0«» 
9,801 

12,020 


5,644 
4,480 
3,741 
o3,028 
3,876 

3.107 
2,876 
2,381 
2.381 
2,274 

ol,916 
1,853 
1,799 
1,399 
2,355 

2,460 
1,759 
01,062 
1,148 
1,435 

1,174 
1,367 
1,341 
1.320 


1,148 
1,116 
1,320 
467 
1,341 

1,116 
a.006 
1,367 
1,116 
1,213 

1,116 
1,116 
1,116 
0859 
1,614 

1,309 
1,116 
1,213 
1,116 
1,083 

o  1,160 
1,514 
1,800 
1,367 
1,271 

1,224 

1,165 

o72Q 

981 

937 

969 


951 

951 

741 

«788 

1,159 

023 
1,300 
1,127 

8a6i 

1,161 

o931 
1,213 
928 
1,358 
1,182 

1,161 

1,349 

a  850 

917 


983 

051 

051 

o931 

1,341 

1,341 

1,116 

1,387 

1, 

1,309 


ol,240 
1,401 
1,435 
1,816 
2,001 

1,750 
1,653 
tl,323 
1,300 
1,300 

1,361 
1,116 
1,341 
1.341 
ol,240 

1,494 
2,355 
2,500 
2,137 

1,876 

2,060 
11,401 
1,588 
1,876 
2,009 

2,355 
2,753 
2,678 
H,406 
1,876 


1,988 
5,467 
3.396 
2,754 
3,068 

01,041 
2,002 
2,09S 
2,015 
1,706 

1,705 
1,816 
O2.035 
2,431 
3, 


2, 355  ai,  405 


2,589 

o2,738 

3,105 

2,754 

2.SO0 
2,355 

5^603 
04.210 


2.009 
6,706 
6,444 
6,188 

6,315 
6.188 
344>«6,Sa6 
5.088 
3,778 


4,762 
8,068 
8,384 
8,578 
8," 


880(01 


3,1871    8,677 

o2,844 

8,105 

3,800 

2,n4 


1. 

1,816 
ol,848 


2,137 
2,208 
3,060 
1,938 
8,196 

4,748 
18,508 
4,339 
3.384 
2.»t0 
2,07 


2,906 
2,631 
2.481 
03,420 
3,714 

2,450 

2,714 

3.800 

2, 

2,007 


3rinoi 


3,3S4 
3,197 
2,355 
2,280 

,848 


2,431 
2,280 
2,208 
2,840 
3,197 

3,197 
02,844 
3,015 
2,315 
2,  OSS 


2,754 
3.208 
2,137 
083 
1.836 
2.335 


o  Sunday. 

Monthly  discharge  of  Black  River  near  Felts  Mills,  N.  Y.,for  1912. 
[Drainage  area,  1,851  square  miles.] 


Month. 


January 

February 

March 

Anrfl 

May 

June 

July 

August 

September 

October 

November 

I>ecember 

The  year, 


Discharge  In  second-feet. 


MftT^miim- 


3,431 
2,827 
8,507 
28,033 
12,020 
13,735 
1,514 
1,399 
2,753 
5,467 
5,608 
6,706 


28,033 


Minfyn^im. 


878 

1,311 

1,387 

7,148 

3,267 

931 

720 

741 

1,116 

1,705 

2,007 

1,062 


720 


Mean. 


2,253 
2,170 
8,236 
15,646 
7,092 
3,685 
1,141 
1,077 
1,745 
2,550 
3,129 
3,263 


3,900 


Peraguare 
mile. 


1.22 
1.17 
1.75 
8.45 
3.83 
1.99 
.616 
.582 
.943 
1.38 
1.60 
1.76 


2.11 


Run-off 
(depth  in 
inooflsoa 


1.41 
1.26 
3.03 
9.43 
4.43 
X23 
-710 
.671 
1.06 
1.59 
1.89 
3.08 


2&7QI 
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MQpSE   RIVER  AT  MOOSE   RIVER,  N.  Y. 

Xiocation. — In  the  village  of  Moose  River,  about  3  miles  downstream  from  McKeever 
station  on  the  Adirondack  division  of  the  New  York  Central  A  Hudson  River  Re- 
read, 5  miles  below  the  mouth  of  South  Branch  of  Moose  River  (coming  in  from  ^e 
left),  and  nearly  20  miles  above  the  junction  of  Black  and  Moose  rivers  at  Lyons 
Falls. 

Hecorda  available.— Jime  5,  1900,  to  December  31,  1912.  Data  also  in  annual 
reports  of  the  New  York  State  engineer  and  surveyor  and  State  Water  Supply 
CJommission  of  New  York. 

I>raiiiage  area. — 370  square  miles  (revised;  measured  on  United  States  Geolog- 
ical Survey  topographic  sheets). 

Oage. — Staff,  in  two  sections,  fastened  to  the  left  bank  a  short  distance  above  cable; 
read  twice  daily.  The  elevation  of  the  gage  zero  was  changed  February  28,  1903, 
from  15.36  to  15.53. 

Cliaimel. — Composed  of  cobble  and  bowlders;  fairly  permanent;  current  smooth; 
depth  comparatively  uniform.  Just  above  the  station  is  a  small  island  on  which 
ice  and  log  jams  occasionally  form.  Velocity  from  dam  at  McKeever  to  the  station 
relatively  slow;  below  the  station  velocity  very  high. 

Diflcharg^e  xneasuremente. — ^Made  from  a  cable  (erected  July,  1903),  which  has  a 
clear  span  of  269  feet. 

Artificial  control. — A  timber  dam  at  McKeever  is  used  for  power  and  for  the  regula- 
tion of  flow  for  log  driving.  During  portions  of  the  year,  therefore,  two  gage  read- 
ings a  day  may  not  give  a  representative  mean. 

Winter  flow. — The  stream  freezes  over  in  winter  and  is  covered  with  alternate  layers 
of  ice  and  snow  which  render  the  determination  of  discharge  difficult. 

Accuracy. — Discharge  rating  curve  for  open  channel  fairly  accurate.  Published 
data  for  periods  of  open  water  considered  good. 

Discharge  measurements  of  Moose  River  at  Moose  River,  N.  Y.y  in  1912. 


Date. 


Hydrographer. 


Feb. 

16« 

17a 

Apr. 

20ft 

20 

Oct. 

25 

Frank  Weber.. 

do 

C.  8.  De  Oolyer 

do 

Frank  Weber. . 


Oitte 
height. 


Feet, 
1.90 
2.36 
6.00 
6.76  , 
4.20  I 


Dis- 
charge. 


8ee.-ft. 

310 

408 

3,710 

3.030 

2.120 


a  Measurement  made  under  complete  !ce  cover. 

t  Results  doubtful,  owing  to  logs  interfering  with  work.     Probably  backwater  effect. 
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BUBFACE  WATBB  SUPPLY,  1912,  PABT  IV. 


Daily  gage  height^  in  feet,  of  Moose  River  at  Moose  River,  N.  Y.,for  191t. 
[Chiis  Hannan,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dee. 

1 

3.0 
2.8 
2.7 
2.6 
Z4 

2.2 
2.0 
2.4 
2.6 
2.5 

2.5 
2.4 
2.6 
2.7 

4.6 
4.3 
4.6 
4.4 
4.2 

4.0 
3.8 
3.8 
3.6 
3.2 

3.0 
3.0 
2.9 
3.0 
2.9 

2.9 
3.5 
3.8 
3.8 
4.1 

4.6 
5.0 
4.8 
4.4 
3.9 

3.6 
3.7 
4.0 
4.4 
6.7 
5.0 

4.4 

3.8 
3.3 
3.0 
2.6 

2.3 
2.4 
2.2 
ZO 
2.0 

1.0 
1.7 
1.6 
1.2 

.85 

.00 
1.05 
1.1 
1.35 
1.3 

1.25 
.96 
1.05 
1.0 
.05 

.96 
.85 
.8 
.7 
.00 

0.6 
.0 
.6 
.0 
.5 

.55 
.65 
.76 
.8 
.7 

.7 
.6 
.6 
.0 
.6 

.65 
.7 
.8 
.8 
.8 

.76 

.05 

.9 

.9 

.05 

LO 
.9 
.25 

.6 
.8 
.8 

0.8 
.7 
.9 
.9 
.8 

.0 
.8 
.8 
.7 
.7 

.8 
.8 
.8 
.75 
.0 

.8 
.7 
.0 
.8 
.65 

.5 
.0 
.6 
.65 

.8 

1.35 
1.1 
1.0 
1.0 
1.1 
.75 

a25 
.65 

1.15 

1.1 
.05 

.9 
1.05 
1.0 
1.1 
1.0 

.9 
.85 
.0 
.6 
.95 

1.4 
1.8 
1.6 
1.6 
1.45 

1.35 
1.45 
1.8 
2.0 
2.0 

2.0 
2.2 
2.2 
1.9 
1.6 

1.6 
1.8 
1.9 
ZO 
1.6 

1.6 
1.45 
1.4 
1.3 
L4 

1.5 
1.6 
1.8 
2.0 
2.0 

2.0 
1.0 
1.8 
1.8 
1.9 

1.8 
2.0 
2.0 
2.8 
3.8 

8.9 
8.6 
3.4 
3.1 
8.0 
2.8 

3.0 
S.6 
3.4 
3.2 
2.8 

2.5 
3.5 
4.9 
4.7 
4.1 

3.1 
2.8 
2.4 
2.2 
2.8 

2.8 
2.4 
XO 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

1.9 
2.0 
1.8 
1.8 
1.9 

1.8 

2 

"■©.o" 

2.6 

2.8 

3 

4.1 

4 

4.0 

5 

3.4 

6 

3.9 

Z8 

7 

2L4 

8 

2.0 

0 

....... 

Z5 

1.7 

10 

1.6 

11 

i.e 

12 

1.8 

13 

2.6 
3.0 
4.6 

7.8 
8.5 
7.6 
6.7 
5.6 

6.4 

6.7 
9.0 
6.4 
6.4 

5.2 
6.4 

6.8 
5.6 
4.7 

1.9 

14 

2.0 

15 

2.2 

16 

1.9 
2.2 

3.0 

2.4 

17 

2.4 

18 

2.2 

19 

1.9 

20 

2.2 

1.8 

21 

1.8 

22 

2.2 

23:....:.:::::::.:::::;; 

3.1 

2.4 

24 

2.3 

2.2 

25 

2.4 

26 

2.4 

27 

.9 

2L2 

28 

2.0 

29 

2L2 

30 

3.1 

2.4 

31 

2L4 

Note.— Relation  of  gage  height  to  discharge  affected  by  ice  Jan.  9  to  Apr.  12. 

Daily  discharge,  in  second-feet,  of  Moose  River  at  Moose  River,  N.  Y,,for  1912, 


Day. 


Jan.      Feb.  I  Mar.     Apr.     May.    June.    July.    Aug.     Sept.     Oct.     Nov.    Dee. 


1.- 
2.. 
3.. 
4.. 

6.. 

6.. 
7.. 
8.. 
9.. 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 

16.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

28.. 
27.. 
28.. 
29.. 
30.. 
81.. 


1,150 

1,020 

966 

910 

800 

700 
610 
595 


910 
1,150 
2,500 

6,220 
7,060 
5,860 
4,900 
3,580 

3,360 
3,700 
7,660 
4,540 
3,360 

3,140 
3,360 
3,820 
3,580 
2,600 


2,500 
2.210 
2,500 
2,300 
2,120 

1,940 
1,760 
1,760 
1,590 
1,290 

1,150 
1,150 
1,080 
1,150 
1,080 

1,080 
1,510 
1,760 
1,760 
2,080 

2,500 
2,020 
2,700 
2,300 
1,850 

1,590 
1,670 
1,940 
2,300 
3,700 
2,920 


2,300 
1,760 
1,360 
1,150 
910 

750 
800 
700 
610 
610 

670 
500 
435 
345 
252 

90 
302 
315 
390 
375 

360 
278 
302 
290 
278 

278 
252 
240 
215 
90 


195 
265 
195 
90 
175 

186 
206 
228 
240 
216 

216 
196 
176 
90 
176 

205 
215 
240 
240 
240 

228 

278 
265 
265 
278 

290 
265 
128 
195 
240 
240 


240 
216 
265 
266 
240 
265 
240 
240 
215 
215 

240 

240 
240 
228 
265 

240 
216 
266 
240 
205 

176 
90 
196 
205 
240 

390 
315 
290 
290 
316 
228 


128 
205 
830 
316 
278 

265 
802 
290 
815 
290 

265 
252 
90 
195 
278 

406 
636 
465 
465 
420 

390 
420 
636 
610 
610 

610 
700 
700 
670 
465 


466 

1.160 

635 

1,590 

570 

1,4S0 

610 

1,290 

465 

1,020 

465 

855 

420 

1,610 

405 

2,810 

875 

2,600 

405 

2,030 

435 

1,220 

465 

1,020 

635 

800 

610 

700 

610 

1,020 

610 

1,020 

670 

800 

636 

610 

636 

010 

670 

610 

635 

610 

610 

610 

610 

610 

1,020 

610 

1,760 

610 

1,850 

570 

1,590 

610 

1,430 

535 

1,220 

635 

1,150 

670 

1,020 

535 

1.020 
2.030 
1.040 
1,430 

1,020 
800 
610 
500 
465 

4ft5 
533 
570 
610 
700 

800 
800 
700 
570 
635 

535 

700 
800 
700 
800 

800 
700 
610 
TOO 
800 
80O 


NoTE.~Dally  discharge  Jan.  1-%  and  Apr.  13  to  Dec.  31  determined  from  a  well-defined  rating  carve. 
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Monthly  discharge  of  Moose  River  at  Moose  River,  N.  Y.^for  191$. 
[Drainage  area,  37D  square  miles.] 


Month. 


Discbarge  In  seoond-feet. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


Run-off 
(depth  in 
Inches  on 
drainage 
area). 


AOOQ- 

racy. 


January 

February 

Marvh 

^":::::::::: 

June 

July 

August , 

September 

October 

November 

December 

The  year, 


1,150 

440 

640 

7,660 

3,700 

3,300 

390 

890 

700 

1,850 

2,810 

2,030 


130 

115 

440 

680 

1,060 

90 

90 

90 

90 

875 

535 

465 


535 

2,700 

1,940 

570 

215 

242 

390 

741 

1,020 

793 


1.30 

.734 

1.45 

7.30 

5.24 

1.54 

.581 

.654 

1.06 

3.00 

2.76 

2.14 


1.50 

.78 

1.67 

8.14 

6.04 

1.72 

.67 

.75 

1.17 

2.31 

3.08 

2.47 


7,660 


90 


824 


2.23 


30.30 


Note.— Discharge  Jan.  8  to  Apr.  12  estimated  by  means  of  an  ice  rating  curve,  observer's  notes,  and 
cllmatologic  records. 

MIDDLE  BRANCH  OF  MOOSE  RIVER  AT  OLD  FORGE,  N.  T. 

liocation. — ^About  300  feet  below  the  highway  bridge  in  Old  Foige  and  about  400  feet 
below  the  dam. 

Keeords  available. — ^November  9,  1911,  to  December  31,  1912;  published  also  in 
annual  report  of  New  York  State  Conservation  Commission. 

Draizutge  area. — 51.5  square  miles. 

Oage. — Vertical  staff,  graded  to  feet  and  tenths,  reading  from  1  foot  to  7  feet,  spiked 
to  birch  tree  on  left  bank  of  stream  300  feet  below  highway  bridge. 

ChanneL — Fairly  straight  from  dam  to  a  point  about  200  feet  below  the  gage,  where 
the  river  turns  abruptly  to  the  right  and  flows  over  a  rock  reef,  which  is  the  control 
point  for  the  gage.  Channel  fairly  uniform  from  dam  to  point  of  control.  Right 
bank  high  and  wooded ;  left  bank  from  the  highway  bridge  to  within  about  50  feet 
of  the  gage,  defined  by  a  stone  wall  about  3  feet  above  ordinary  low  water. 

Discharge  zneasurexnenta. — ^Made  from  the  highway  bridge  at  high  stages  and  by 
wading  opposite  the  fish  hatchery  at  medium  and  low  stages. 

Winter  flow. — ^The  river  is  kept  open  throughout  the  year  by  the  State  fish  hatchery 
just  above  the  station. 

Accuracy. — Bating  curve  fairly  well  developed.    Estimates  good. 

Discharge  measiereTnents  of  Middle  Branch  of  Moose  River  at  Old  Forge,  N.  F.,  in  191 1. 


Date. 


Hydrograpber. 


Osffe 
belgbt. 


Dis- 
charge. 


Jan.   36 

Apr.  10a 

19a 


a.  H.  Canfleld.. 
C.  8.  De  Oolyer 

do :... 


Feet. 
1.20 
3.61 
3.96 


SeC'ft. 
174 
142 
842 


a  Backwater  at  gage  from  North  Branch  of  Moose  River. 
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SURFACE  WATEB  SUPPLY,  1^12,  PABT  IV. 


Daily  gage  height,  in  feet,  of  Middle  Branch  of  Moou  River  at  Old  Forge,  N.  T.,far  IBii 

[Yerocm  8.  Snria,  obflerver.] 


Day. 

Jan. 

Feb. 

liar. 

Apr. 

Mi«r. 

June. 

July. 

Aug. 

Sept. 

Oct, 

Not. 

1 
Dee. 

1 

2.76 
%lb 
2.75 
2.75 
2.70 

2.70 
2.70 
1.85 
1.00 
1.00 

1.00 
1.G8 
2.35 
2.36 
2.36 

2.36 
2.36 
2.36 
2.35 
2.35 

2.36 
1.68 
1.00 
1.05 
1.10 

1.20 
1.20 
1.20 
1.20 
1.20 
1.20 

1.20 
1.90 
2.  GO 
2.60 
2.00 

1.9 

1.2 

1.2 

1.66 

2.1 

2.1 

2.1 

2.1 

2.25 

2.4 

2.4 
2.4 
2.4 
2.4 
2.35 

2.36 
2.35 
2.35 
2.34 
2.32 

2.32 
2.32 
2.32 
2.32 

2.32 
2.32 
2.32 
2.32 
2.30 

2.30 
2.30 
2.30 
2.30 
2.29 

2.28 
2.28 
2.28 
2.28 
2.28 

2.28 
2.28 
2.25 
2.25 
1.68 

1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 

1.02 
1.15 
1.21 
1.44 
1.74 

2.55 

4.1 

4.4 

4.1 
4.0 

3.6 
3.8 
4.4 

4.8 
4.6 

4.4 

4.2 
4.1 
4.0 
3.8 



3.4 
3.0 
2.7 
2.0 
1.85 

2.3 
2.7 
2.7 
2.3 
2.0 

2.2 

2.45 

2.7 

2.45 

2.2 

2.45 

2.7 

2.7 

2.7 

2.8 

3.2 
3.7 
8.8 
3.8 
3.4 

3.0 

2.05 

1.10 

2.6 

3.9 

3.9 

3.6 

^76 

2.05 

2.0 

1.80 

1.80 
1.80 
1.80 
1.80 
1.80 

1.80 
1.80 
1.46 
1.10 
1.10 

1.10 
1.46 
1.80 
1.80 
1.80 

1.80 
1.45 
1.10 
1.10 
1.10 

1.10 
1.10 
1.10 
1.10 
1.10 

1.42 
1.75 
1.75 
1.75 
1.75 

1.75 
1.75 
1.75 
1.75 
1.76 

1.75 
1.76 
1.75 
1.75 
1.76 

1.75 
1.75 
1.75 
1.75 
1.75 

1.75 

1.88 

2.0 

2.0 

2.0 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
1.06 
1.92 
1.46 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.02 
1.02 
1.82 

2.01 

2.1 

2.1 

2.1 

2.1 

Zl 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 

2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 

2-1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

Zl 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
XI 
2.1 
2.1 

21 
21 
21 
23 
245 

245 
245 
245 
245 
245 
245 

Z45 
2L45 
2.45 
245 

2.45 

2.45 
2.45 
2.45 
2.45 

2.45 

2.45 
X45 
2.45 
2.45 
2.45 

2.45 
2.45 
2.45 
2.45 
Z45 

24 

2.4 
24 

2.4 
2.4 
2.4 

24 
24 

t 

24 

2 

24 

6 

2.4 

4 

14 

6 

£4 

6 

2.4        1 

7 

1\ 

8 

2.4 

0 

2  4 

10 

24        1 

11 

14 

12 

14 

13 

14 

14 

14 

15 

24 

16 

24 

17 

24 

18 

14 

19 

14 

20 

14 

21 

14 

22 

14 

23 

14 

24 

14 

25 

14 

26 

14 

27 

14 

28 

24 

29 

24 

30 

14 

31 

14 

Note.— No  backwater  from  ice  during  1912.    High  water  in  the  North  Branch  caused  backwater  at  tbe 
sage  Apr.  17  to  19. 


Digitized  by  VjOOQIC 


STREAMS  TRIBUTABY  TO  LAKE  ONTARIO. 


87 


Daily  discharge,  in  seeond-feet,  of  Middle  Branch  of  Moots  Riaw  ai  Old  Forgt^  N.  T., 

for  1912. 


Day. 


Jan. 

Feb. 

ICar. 

Apr. 

M»y. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

2M 

17 

130 

10 

828 

868 

28 

84 

96 

08 

162 

204 

72 

130 

10 

261 

204 

66 

84 

96 

08 

152 

204 

177 

130 

10 

196 

186 

66 

84 

08 

08 

162 

204 

177 

130 

10 

84 

84 

66 

84 

98 

08 

152 

106 

177 

127 

10 

00 

01 

66 

84 

08 

06 

152 

195 

72 

127 

10 

127 

61 

86 

84 

08 

98 

162 

105 

17 

127 

10 

195 

61 

66 

84 

08 

08 

162 

66 

13 

127 

10 

195 

61 

66 

84 

08 

08 

152 

10 

46 

127 

10 

127 

61 

66 

84 

08 

08 

152 

10 

98 

126 

10 

84 

61 

66 

84 

08 

08 

152 

10 

98 

124 

11 

112 

61 

56 

84 

08 

06 

163 

49 

98 

124 

16 

182 

61 

66 

84 

08 

98 

162 

135 

98 

124 

18 

196 

30 

66 

79 

08 

06 

163 

135 

220 

124 

30 

152 

13 

56 

74 

08 

98 

162 

135 

143 

124 

66 

112 

13 

66 

31 

06 

98 

163 

135 

143 

124 

168 

162 

13 

66 

10 

08 

98 

162 

135 

143 

124 

343 

106 

30 

66 

10 

08 

08 

133 

135 

143 

220 

500 

196 

61 

66 

10 

08 

08. 

162 

135 

143 

220 

842 

195 

61 

66 

10 

08 

98 

163 

135 

135 

49 

451 

213 

61 

56 

10 

08 

08 

183 

135 

135 

10 

368 

280 

•1 

86 

10 

08 

08 

148 

49 

135 

10 

409 

888 

80 

70 

10 

08 

08 

143 

10 

135 

10 

638 

409 

13 

84 

74 

08 

06 

148 

12 

133 

10 

626 

409 

13 

84 

74 

08 

127 

143 

13 

130 

10 

582 

828 

13 

84 

74 

08 

152 

143 

130 

10 

638 

261 

13 

84 

88 

08 

162 

143 

130 

10 

404 

01 

18 

84 

98 

08 

162 

143 

130 

10 

472 

18 

13 

84 

98 

08 

162 

143 

130 

10 

451 

160 

13 

84 

98 

08 

152 

143 

10 

400 

430 

13 

84 

98 

08 

162 

148 

10 

430 

84 

98 

152 

Dm. 


1. 

2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
16. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


148 
143 
143 

143 
143 

143 
143 
148 
148 
143 

143 
148 
143 
148 
143 

148 
148 
148 
148 
143 

143 
143 
143 
143 
143 

143 
143 
143 
143 
143 
143 


Note.— Dally  disobarsB  determined  from  a  rating  curve  Mrlv  mil  defined  below  260  eecond-ieet.  Die- 
cbarge  Apr.  17  to  19  estlmated'from  tvo  diaobaife  meaMuunents  and  flow  over  dam  beoauae  of  backwater 
at  gage. 

Mwithly  discharge  of  Middle  Branch  of  Moose  River  at  Old  Forge,  N.  Y.,for  191  i, 
I  Drainage  area,  61.5  square  miles.] 


Month. 


Discharge  in  aecond*fBet. 


Maximum. 


Mean. 


Per 
square 
mile. 


Run-off 
(depth  in 
Inches  on 
drainage 
area). 


Accu- 
racy. 


January 

February , 

March 

April 

May , 

June , 

July 

August. , 

September 

October , 

November 

December. 

The  year. 


204 
220 
230 
626 
480 
868 
84 
98 
98 
152 
152 
143 


10 
17 
10 
10 
13 
13 
28 
10 
98 
98 
143 
143 


96.1 

118 
88.6 

231 

210 
60.2 
63.7 
66.4 
98.0 

111 

140 

143 


1.86 
2.20 
1.72 
4.40 
4.08 
1.17 
1.24 
1.29 
1.90 
2.15 
8.90 
8.78 


636 


10 


119 


3.31 


3.13 
3.47 
1.96 
6.01 
4.70 
L30 
1.43 
1.40 
3.13 
3.40 
8.34 
8.20 


31.66 
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SURFACE  WATBB  SUPPLY,  1^12,  PABT  IV. 


STREAMS  TRIBUTABT  TO  ST.  I«AWRENCE  RIVER. 


OSWBGATCHIE  BIVEB  NBAB  OGDENSBTTBG,  N.  Y. 

Location.— At  the  steel  highway  bridge  known  locally  as  Eel  Weir  bridge,  about 
1  mile  below  the  mouth  of  the  outlet  of  Black  Lake  and  5}  miles  above  the  city 
of  Ogdensbuig  and  the  mouth  of  the  river. 

Beoorda  available.— April  22,  1903,  to  December  31,  1912.  Data  published  sl^o 
in  annual  reports  of  the  State  Water  Supply  Commission,  State  Conservation  Com- 
mission, and  State  engineer  and  surveyor.  State  of  New  York. 

Drainage  area. — 1,580  square  miles. 

Oage. — Chain,  fastened  to  the  upstream  side  of  the  bridge;  read  once  daily;  datum 
unchanged. 

Channel.— Bocky  and  partly  artificial,  the  lock  having  been  removed  underneath 
the  bridge  by  blasting  to  increase  the  bridge  opening. 

Difloharge  measurements.— Usually  made  from  the  bridge.  None  made  during 
1912. 

Artificial  controL— Two  dams  in  the  vicinity  of  the  gage :  One  at  Heuvelton,  about  5 
miles  above;  one  at  Rensselaer  Falls,  10  miles  above. 

Winter  flow.— Not  affected  by  ice,  as  the  current  at  the  station  is  swift. 

Accuracy. — Bating  curve  faJily  well  developed;  open-water  curve  used  throughout 
the  year. 

Daily  gage  height ,  in  feet  y  of  OswegaUhie  River  near  Ogdenshwrg,  N.  Y,,for  191 1. 
[Josflpb  H.  La  Rue,  obserrw.] 


Day. 


Jan.     Feb.     liar.     Apr.     May.    June.    July.     Aug.    S«pt.     Oct.     Nov.    Dec. 


1. 
2. 
3. 
4. 

5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24 
25. 

26 
27, 
28 
29 
30 
31 


6.4 
6.2 
6.0 
5.9 
5.8 

6.7 
6.7 
6.6 
6.6 
6.6 

6.6 
6.6 
6.4 
6.3 
6.3 

6.2 
6.1 
6.0 
6.0 
5.0 

5.0 
4.9 
4.9 
4.9 
4.9 

4.9 
4.9 
4.9 
4.9 
4.9 
4.9 


4.9 

4.8 
4.8 
4.8 
4.8 

4.8 
4.8 
4.8 
4.8 
4.8 

4.8 
4.8 
4.7 
4.7 
4.7 

4.7 
4.7 
4.7 
4.7 
4.7 

4.7 
4.7 
4.7 
4.8 
4.8 

4.9 
4.9 
4.9 
4.9 


4.9 
4.9 
4.9 

4.8 
4.8 

4.8 
4.8 
4.8 
4.8 
4.7 

4.7 
4.7 
4.7 
4.7 
4.7 

4.8 
4.8 
4.9 
4.9 
6.2 

6.0 
6.4 
6.8 
6.8 
6.2 

6.2 
6.2 
6.2 
6.2 
6.4 
6.7 


7.2 
7.6 
7.6 
7-7 
7.8 

8.2 
8.7 
0.6 
0.8 
0.0 

0.8 
0.6 
0.2 
0.0 
8.8 

8.4 
8.2 
8.2 
8.2 
8.1 

8.0 
8.0 
7.8 
7.6 
7.6 

7.6 
7.4 
7.2 
7.0 
6.7 


6.6 
6.4 
6.3 
6.2 
6^0 

6.86 
6.8 
6.8 
6.75 
6.66 

6.6 

6.4 

6.6 

6.66 

6.4 

6.8 

6.8 

6.66 

6.76 

6.06 

6.4 
6.4 
6.8 
6.0 
7.0 

7.2 
7.1 
7.0 
7.0 
7.0 
7.6 


8.1 
8.4 
8.7 
8.6 
8.4 

8.4 
8.0 
7.6 
7.2 
7.0 

6.8 
6.7 
6.0 
6.3 
6.1 

6.0 
6.0 
6.0 
6.86 
6.66 

6.6 
6.6 
6.4 
6.3 
6.2 

6.2 

6.1 

6.05 

6.0 

6.0 


6.0 
6.0 
6.0 
6.0 
4.0 

4.8 
4.8 
4.8 
4.8 
4.7 

4.7 
4.7 
4.6 
4.6 
4.6 

4.6 
4.6 
4.6 
4.6 
4.6 

4.6 
4.6 
4.6 
4.6 
4.6 

4.6 

4.55 

4.6 

4.6 

4.6 

4.6 


4.6 
4.6 
4.0 
4.6 
4.6 

4.6 
4.6 
4.6 
4.7 
4.7 

4.7 
4.7 
4.7 
4.66 
4.6 

4.6 
4.6 
4.6 
4.6 
4.6 

4.6 
4.6 
4.6 
4.6 
4.6 

4.6 
4.6 
4.6 
4.6 
4.66 
4-7 


4.8 

4.8 

4.85 

4.9 

4.0 

4.0 
4.0 
6.0 
6.0 
6.0 

6.0 
5.0 
6.0 
6.0 
4.0 

4.0 
4.0 
4.0 
4.9 
4.0 

6.06 
6.3 
6.8 
6.8 
6.4 

6.4 

6.4 
6.45 
6.4 

6.4 


6.4 
6.6 
6.4 
6.4 
6.4 

6.46 

6.4 

6.8 

6.8 

6.3 

6.3 
6.3 
6.3 
6.3 
6.2 

6.2 
6.2 
6.3 
6.3 
6.3 

6.3 
6.3 
6.3 
6.3 
6.8 

6.6 
6.8 
6.85 
6.95 
6.2 
6.0 


6.0 
6.9 
5.8 
6.8 
&8 

6.7 
6.7 
5.9 
6.2 
6.6 

6.8 
6.9 
6.0 
7.1 
7.2 

7.2 
7.3 
7.3 
7.3 
7.1 

6.8 
6.7 
6.6 
6.6 
6.6 

6.4 
6.4 
6.2 
6.2 
6.1 


6.1 
6.1 
6.2 
7.2 
7.6 

7.9 
7.7 
7.6 
7.6 
7.6 

7.4 

7.1 
7.0 
6w9 
6.8 

6.7 
&6 
6.5 
6.5 
6.6 

6.5 
6.6 
6.4 
6.3 
6.3 

6.2 
6.2 
6.1 
6.1 
6.1 
6.2 


Note.— Relation  ol  gage  height  to  discharge  at  this  station  not  materially  affected  by  ice. 
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^fxUy  diseharget  in  aecond-^eet,  of  Ostvegatckie  River  near  Ogdensburg^  N.  Y.,for  191t, 


Day. 


Jan. 


F«h. 


Mar. 


Apr. 


May. 


Juna. 


July. 


Aas. 


Sept. 


Oct. 


Nov. 


Dec 


1. 
2. 
3. 

4. 

5. 

6. 
7. 
8. 
9. 
0. 

1- 
2. 
.3. 
4. 

5. 

.6. 

17. 
.8. 
L9. 
». 

B. 
14. 
25. 

». 
17. 
28. 
29. 
JO. 
}1. 


4,600 
4,020 
3,440 
8,160 
2,890 

2,640 
2,640 
2,400 
2,400 
2,180 

2,180 
2,180 
1,970 
1,770 
1,770 

1,570 
1,380 
1,200 
1,200 
1,200 

1,200 
1,080 
1,080 
1,080 
1,090 

1,080 
1,080 
1,030 
1,090 
1,080 
1,090 


1,080 
870 
870 
870 
870 

870 
870 
870 
870 
870 

870 
870 
720 
720 
720 

720 
720 
720 
720 
720 

720 
720 
720 
870 
870 

1,080 
1,030 
1,030 
1,080 


1,080 

1,080 

1,030 

870 

870 

870 
870 
870 
870 
720 

720 
720 
720 
720 
720 

870 

870 

1,030 

1,030 

1,670 

3,160 
4,600 
4,310 
4,310 
4,020 

4,0fi0 
4,020 
4.020 
4,020 
4,600 
6,480 


6,960 
7,860 
8,150 
8,450 
8,760 

9,960 
11,500 
14,300 
14,900 
15,200 

14,900 
14,800 
13,000 
12,400 
11,800 

10,600 
0,960 
0,960 
9,960 
0,660 

9,850 
0,350 
8,750 
8,150 
8,150 

7,800 
7,550 
6,960 
6,360 
5,480 


4,890 
4,600 
4,310 
4,020 
3,440 

3,020 
2,890 
2,890 
2,760 
2,520 

2,400 
1,970 
2,180 
2,290 
1,970 

1,770 
1,770 
2,290 
2,760 
3,300 

4,600 
4,600 
5,780 
0,070 
6,360 

6,960 
6,660 
6,360 
6,360 
6,360 
8,150 


0,660 
10,600 
11,500 
11,200 
10,600 

10,600 
9,350 
8,150 
6,960 
6,360 

6,780 
5,480 
5,180 
4,020 
3,730 

3,440 
3,440 
3,160 
3,020 
2,520 

2,180 
2,180 
1,970 
1,770 
1,570 

1,570 
1,380 
1,290 
1,200 
1,200 


1,200 
1,200 
1,200 
1,200 
1,080 

870 
870 
870 
870 
720 

720 
720 
580 
580 
580 

450 
450 
450 
580 
450 


450 
460 
450 
450 

450 
515 
580 
580 
580 


580 
580 
580 
580 
580 

580 
580 
580 
720 
720 

720 
720 
720 
660 
580 

580 


580 
580 

580 
580 
580 
580 
580 

680 
580 
580 
.580 
660 
720 


870 

1, 

870 

2, 

060 

1, 

,080 

1 

1,030 

1, 

1,030 

2, 

08O 

1 

,200 

1, 

,200 

1, 

L,200 

if 

L,200 

1, 

,200 

1, 

,200 

1, 

,200 

1, 

1,030 

1, 

1,080 

1, 

,080 

1, 

,080 

1, 

,080 

1, 

L,080 

li 

L,290 

1, 

,570 

i; 

,770 

1, 

,770 

1, 

1,970 

1, 

L,970 

2, 

,970 

2, 

1,080 

3, 

,970 

3 

,970 

4 

8 

.,070 
1,180 
,970 
,970 
,970 

!,080 
,970 
,770 
,770 
,770 

,770 
,570 
,570 
1,570 
,570 

,570 
,570 
,570 
,570 
,570 

,570 
,570 
,570 
,570 
,770 

,180 
!,890 
1,020 
1,300 
1,020 
1,440 


3,440 
3,160 
2,890 
2,890 
2,890 

2,640 
2,640 
3,160 
4,020 
5,180 

5,780 
6,070 
6,070 
6,660 
6,960 

6,960 
7,250 
7,250 
6,960 
6,660 

5,780 
5,480 
5,180 
5,180 
5,180 

4,000 
4,600 
4,020 
4,020 
3,730 


3,730 
3,730 
4,020 
6,960 
8,150 

9,050 
8,450 
8,150 
8,150 
8,150 

7,550 
6,660 
6,300 
6,070 
5,780 

5,480 
5,180 
4,800 
4,890 
4,800 

4,800 
5,180 
4,000 
4,310 
4,020 

4,020 
4,020 
3,730 
8,730 
3,730 
4,020 


Note.— Dally  discharge  detenniiie(Lfrom  a  fairly  well-defined  rating  curve. 


Monthly  discharge  of  Oswegatthie  River  near  Ogdensburg,  N.  Y.,for  1912. 
[Drainage  area,  1,580  square  miles.] 


Month. 


Discharge  In  seoond-feet. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


Run-off 
/depth  in 
tncnes  on 
drainage 
area). 


Accu- 
racy. 


January 

Februarv , 

March 

Aprfl 

May 

Jane 

July 

August 

September 

October , 

November 

December 

The  year 


4,600 
1,080 
5,480 

15,200 
8,150 

11,500 
1,200 
720 
2,080 
4,020 
7,250 
9,050 


15,200 


1,030 

720 

720 

5,480 

1,770 

1,200 

450 

580 

870 

1,570 

2,640 

3,730 


1,880 

841 

2,080 

10,000 

4,070 

5,040 

686 

612 

1,820 

2,010 

4,910 

5,570 


1.10 
.532 
1.32 
6.33 
2.58 
3.19 
.434 
.387 
.835 
1.27 
8.11 
3.53 


450 


3,240 


2.05 


1.37  ^ 
.57  he. 


1. 

7.06 

2.97 

3.56 

.50 

.45 

.93 

1.46 

3.47 

4.07 


27.93 
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SUBFACE  WATEB  SUPPLY,  1^12,  PABT  IV. 


EAST  BRASrOH  07  OSWBGATAOSIB  BXVX&  AT  ITBWTON  FALLS,  V.  Y. 

Location.-— Six  hundred  feet  below  the  lower  dam  of  the  Newton  Falls  P^per  Co.,  in 
the  village  of  Newton  Falb;  4  mike  above  the  mouth  of  Little  River  (coming  in 
from  the  left)  and  10  miles  below  the  outlet  of  Cranberry  Lake. 

Becords  available.— October  %  to  December  31, 1912. 

Draina^  area. — 1^  square  Bulea,  of  whic^  12.8  square  miles  is  water  surface  in 
Cranberry  Lake. 

Oage. — ^A  staff  set  vertically  in  a  concrete  pier;  read  twice  daily. 

Channel.— One  channel  at  all  stages;  bed  consists  ol  small  bowlders  and  gravel, 
covered  with  waste  from  the  pulp  miU  above. 

Diaoharge  meaaiirenienta. — ^At  low  stages  made  by  wading  100  yards  above  the 
gage;  at  high  stages,  from  a  cable  and  car  30  feet  above  the  gage. 

Winter  flow.— No  information;  effect  of  ice  is  piobably  diminished  by  the  operation 
of  the  paper  mill. 

Artiflcial  control.— The  dams  of  the  paper  mill  cause  some  daily  fluctuation— prob- 
ably not  enough  to  affect  the  accuracy  of  the  records.  Seasonal  flow  is  laigely 
controlled  by  a  dam  at  Cranberry  Lake  and  the  range  of  gfige  heights  will  probably 
not  be  more  than  5  feet. 

Accuracy. — ^A  well-defined  discharge  curve  has  been  developed  for  ordinary  stages. 
No  high-water  measurements  have  yet  been  made.    Estimateegood. 

Cooparation. — Gage  heights  furnished  by  the  Newton  FaUs  Paper  Co. 

Ducharge  meatwremenU  qf  EaH  Branch  of  QtweffakhU  Miver  ai  NemUm  FalU,  N.  7*., 

in  1912. 


Sttto. 

hSSi^t. 

Dto- 

Oct.     6a 

C.S.DeOolyor 

0.30 
L96 
2. 95 
2.57 

Stt.'fi. 
41.4 

9 

do 

276 

Deo.  16 

Fnuik  Weber 

558 

16 

H.fl,B«rnMf. 

451 

a  Made  by  wading  400  feet  above  ga«e. 

Daily  ga^e  height,  infeety  of  Eagt  Branch  of  OnoegaJtchie  River  at  NewUm  FalU,  N,  Y., 

for  1912, 


[ChaB.H.< 

Dorp,  observer.] 

Day. 

Oct. 

Nov. 

De*. 

Day. 

Oct. 

Nov. 

Deo. 

Day. 

Oct. 

Nov. 

Dee. 

1 

L8 
2.1 
.60 
2.35 
2.2 

10 

1.9 
2.1 
2.85 

0.58 
2.25 
2.8 
2.8 
2.6 

2.8 
2.6 
2.0 
2.6 
2.6 

11 

2.0 
1.& 
.40 
2.2ft 
%\ 

Lft 
1.7 
1.65 
L65 
.52 

2.6 

2.45 

2.5 

2.6 

2.6 

2.35 
1.6 
2.6 
2:4 
2.2 

2.6 
2.6 
2.6 
2.5 

1.5 

2.7 
2.4 
2.4 
2.6 
2.5 

21 

2.25 

2.2 

2.1 

1.85 

1.65 

1.7 
.55 
2.3 
2.1 
2.05 
1.8 

2.1 
2.8 
2.4 
.52 
2.4 

2.4 

2.15 

2.1 

2.1 

2.1 

2.4 

2 

12 

22. 

1.7 

3 

13 

23 

2l7 

4 

14 

24 

2.4 

6 

15 

25 

2.4 

6 

0.30 

2.1 

2.2 

1.8 

1.75 

16 

26 

2.4 

7 

17 

27 

2.3 

8 

18 

28 

2.25 

9 

19 

29 

1.4 

10 

20 

30 

2.7 

81 

2-4 

Note.— Mean  daily  gage  height  obtained  by  weighting  individual  obeervatlona 
of  boon  for  which  each  odb  applta,  as  determined  Dram  observer's  notes  ooooeniing 
sluoe  gates. 


to  the  number 
of  mill  and 
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DaQy  discharge^  in  setxmd-feett  of  East  Branch  of  0$wegaickie  River  at  Newton  FdUa^ 

N,  Y.Jorl912, 


Day. 

0«t. 

Nov. 

Deo. 

Day. 

Oct. 

Nov. 

Deo. 

Day. 

Ckst. 

Nov. 

Deo. 

1 

244 

314 

65 

380 

340 

290 
290 
266 
314 
380 

63 
353 
512 
512 
452 

512 
452 
290 
452 
452 

11 

290 
244 
49 
353 
314 

266 
222 
212 
212 
69 

452 
408 
422 
452 
422 

380 
202 
452 
394 
340 

452 
452 
452 
422 
183 

482 
3M 
3M 
452 
422 

21 

353 
340 
814 
255 
212 

222 
61 
366 
314 
302 
244 

814 
966 
3M 
59 
884 

884 
327 
314 
814 
314 

894 

2. 

12 

22 

222 

3 

13 

23 

482 

4 

14 

24 

304 

6 

16 

25 

394 

6 

42 
314 
340 
244 
233 

16 

26 

894 

7 

17 

27 

366 

8 

18 

28 

353 

9 

19 

29 

165 

10 

20 

30 

482 

31 

394 

Note.— Daily  discharge  detennizied  from  a  well-deflned  fating  curve. 
Monthly  discharge  of  East  Braruih  of  Oswegatchie  River  at  Newton  Falls,  N.  Y.^for  191t. 

[Drainage  area,  166  square  miles.] 


• 

Discharge  In  second-feet. 

Run-off 
(depth  in 
inchM  on 
drainage 
area). 

Month. 

Maximam. 

Uintmum. 

Mean. 

Per 
square 
mile. 

Accu- 
racy. 

October  ft-31 

366 
452 
512 

42 
59 
63 

245 
333 
393 

1.48 
2.01 
2.37 

1.43 
2.24 
2.37 

A. 

November 

A. 

TVoMnber. .     ...     . .     , .      .... 

A. 

KAQUETTS  BIYEB  AT  BAQmSTTE  FALLS,  NEAR  OOBEYS,  N.  Y. 

Location. — Six  miles  above  Ax  ton,  which  is  2}  miles  south  of  Coreys,  5  miles  below 

the  outlet  of  Long  Lake  and  2  miles  below  the  mouth  of  Moose  Creek. 
Bocords  available.— August  27,  1908,  to  November  10,  1912.    Published  also  in 

annual  reports  of  New  York  State  Water-Supply  Gommiasion  and  New  York  State 

engineer  and  surveyor. 
Drainage  area. — 418  square  miles. 
Oag^e. — A  staff  fastened  to  the  right  bank  in  a  comparatively  smooth  section  between 

two  small  faUs;  read  once  during  the  open-water  period  and  weekly  during  the  ice 

period;  datum  unchanged  since  station  was  established. 
Ghazmel. — Rough,  composed  of  large  bowlders;  permanent;  one  channel  at  all  stages. 
Discharge  measurements. — ^Made  from  a  car  and  cable  about  10  feet  above  the 

gage- 
Winter  flow. — Relation  of  gage  height  to  dischafge  somewhat  affected  by  ice. 
Accuracy. — Open-water  discharge  curve  well  defined:  log  jams  liable  to  occur. 
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Discharge  Tneasurements  o/RaqueUe  River  at  RaquetU  FaUs,  near  Coreys,  N.  T.,  in  191S, 


Date. 

Hydrograpber. 

taS^Tt. 

Dis- 
cfaarse. 

Ffeb.  19a 

Frank  WftltMW. 

FeeL 
2.04 
6.25 
6.75 
6.55 
4.87 
4.68 
1.42 
1.42 
1.41 
2.11 
2.11 

Stc-ft. 
251 

Apr.  16 
17 

do 

2,500 
3,400 
4.260 

do 

25 

do 

May  18ft 
196 

July  18 
18 
18c 

.  ...do 

1,880 
134 

do 

O.H.Canfleld 

do 

lao 

do 

135 

Sept.  12 
12 

Frank  Weber 

2S0 

do 

2M 

a  Measoiements  made  under  complete  ioe  cover. 

b  Log  1am  below  gnge. 

e  Wading  2  milesDelow  gage. 

Daily  gage  height,  in  feet,  o/Raquette  River  at  RaquetU  Falls,  near  Careys,  N.  F., 

for  191t. 

[C.  A.  De  Lanoett,  observer.) 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

3.7 
8.6 
3.6 
3.6 
8.4 

3.2 

2.2 

2.4 
2.5 
2.5 
2.7 
2.8 

3.0 
3.5 
8.9 
4.4 

4.6 

4.6 
4.5 
4.5 
4.5 
4.6 

5.1 
5.8 
6.0 
6.3 
6.3 

6.2 
6.1 
6.3 
6.7 
6.7 

6.5 
6.5 
6.0 
6.0 
5.8 

5.7 
5.6 
6.4 
5.2 
5.0 

4.0 
4.9 
4.9 
4.9 
4.9 

5.0 
5.0 
5.1 
4.9 
4.8 

4.6 
4.6 
4-7 
4.7 
4.7 

6.2 
5.7 
5.7 
5.6 
5.6 

5.3 
5.3 
6.1 
4.9 
5.2 
6.1 

6.1 
5.1 
4.9 
4.7 
4.6 

4.6 
4.4 

4.2 
4.1 
4.0 

8.9 
3.8 
8.7 
3.6 
3.6 

3.4 
3.3 
3.1 
8.0 
2.9 

2.8 
2.7 
2.6 
2.5 
2.4 

2.3 
2.2 
2.1 
2.0 
1.9 

1.8 
1.8 
1.7 
1.7 
1.8 

1.9 
1.8 
1.7 
1.6 
1.5 

1.6 

1.5 

1.40 

L6 

1.6 

1.7 

1.65 

1.42 

1.42 

1.38 

1.38 

2.0 

1.86 

1.7 

1.6 

1.55 

1.5 

1.42 

1.50 

1.45 

1.41 

1.4 
1.38 
1.6 
1.7 

1.7 

1.6 

1.6 

1.66 

1.6 

1.6 

1.6 
2.1 
2.0 
1.9 

1.8 

1.7 
1.6 
1.6 
1.6 
1.66 

1.5 
1.5 

1.6 
1.6 
1.7 

1.8 

2.15 

2.1 

2.0 

1.9 

1.7 

1.6 
2.0 
2.1 
2.3 
2.2 

2.6 
2.6 
2.35 
2.2 

2.1 

2.1 
2.0 
2.0 
1.9 
1.9 

2.5 
2.4 
2.4 
2.4 
2.4 

2.45 

2.5 

2.55 

2.6 

2.6 

2.6 

2.6 

2.65 

2.6 

2.6 

2.7 

2.8 

2.75 

2.7 

2.65 

2.6 
2.6 
2.55 
2.5 
2.45 

2.4 

2.45 

2.45 

2.4 

2.4 

2.4 

2.45 

2.6 

2.9 

2.8 

2.8 

2.85 

2.9 

2.9 

3.2 

3.2 
3.3 
3.8 
3.3 
3.35 
3.35 

3.4 

2 

3.4 

3 

3.4 

4 

14 

6 

2.4 

3.5 

6 

8.5 

7 

3.5 

8 

3.1 

1.4 

11 

9 

iO 

10 

3.9 

11 

12 

18 

14 

16 

2.9 

1.8 

16 

17 

18 

2.2 
2.04 

19 

20 

21 

22 

3.6 

'*L8' 

2.3 

23 

24 

25 

26 

27 

28 

3.3 

29 

2.4 

30 

31 

Note.— Relation  of  gage  height  to  discharge  affected  by  Ice  Jan.  7  to  Mar.  18,  but  as  the  velocity  at  this 
stetion  is  relatively  high  the  effect  of  ice  is  not  great.    A  log  jam  caused  backwater  at  the  gage  May  6  to 
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>aily  discharge,  in  9icond-feety  o/RaquetU  River  at  RaqueUe  FalU^  near  Corey e,  N.  Y., 

for  1912. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

[ 

1.200 
1,120 
1,040 
1,040 
970 

830 
800 
770 
740 
700 

670 
630 
600 
660 

630 

670 
610 
660 
600 
740 

780 
820 
800 
780 
760 

740 
720 
6B0 
650 
610 
670 

•     630 
400 
450 
400 
855 

850 
345 
340 
335 
330 

325 
320 
316 
310 
306 

300 
295 
295 
251 
235 

220 
205 
190 
205 
220 

235 
250 
365 
280 

296 
270 
346 
330 
196 

170 
145 
116 
125 
140 

150 
160 
170 
180 
190 

210 
230 
250 
270 
290 

315 
339 
343 
348 
362 

867 
362 
367 
373 
373 
373 

873 
407 
407 
484 
638 

636 

930 

1,220 

1,660 

1,850 

1,860 
1,750 
1,750 
1,750 
1,860 

2,440 
3,380 
3.660 
4,100 
4,100 

3,940 
3,800 
4,100 
4,740 
4,740 

4,420 
4,430 
3,660 
3,660 
3,380 

8,240 
8,100 
2,820 
2,560 
2,320 

1,880 
1,880 
1,880 
1.880 
1.880 

2.000 
2,000 
3,100 
1,880 
1,780 

1.600 
1,600 
1,600 
1,690 
1,690 

3,300 
3,800 
3,800 
3,670 
3,670 

3,680 
3,440 
3,300 
3,560 
3,440 

3,440 
3,440 
3,300 
1960 
1,860 

1,760 
1,650 
1,470 
1,380 
1,300 

1,220 

1,140 

1,060 

990 

920 

854 
792 
678 
626 
676 

628 
484 
444 

407 
372 

339 
309 
280 
252 
226 

203 
303 
180 
180 
302 

336 
303 
180 
169 
140 

159 
140 
133 
160 
140 

180 
150 
126 
136 
120 

130 
353 
314 
180 
169 

150 
140 
126 
140 
132 
125 

123 
120 
140 
180 
180 

160 

150 
150 
159 
150 

150 
280 
252 
226 
202 

180 
150 
150 
160 
150 

140 
140 
140 
159 
180 

202 
294 
280 
252 
226 
180 

159 
253 
280 
339 
309 

407 
407 
856 
309 
280 

280 
253 
352 
226 
226 

407 
372 
372 
372 
372 

390 
407 
426 
444 
444 

444 
444 
464 
444 
444 

484 
628 
606 
484 
464 

444 
444 

426 
407 
390 

872 
390 
390 
373 
373 

873 
390 
407 
676 
638 

628 
652 
676 
676 
734 

734 
792 
792 
793 
823 
823 

864 

I 

854 

\ 

854 

854 

> 

920 

1 

020 

r 

020 

} 

1,880 
1,300 

) 

} 

1,230 

I 

2 

3 

4 

5 

6 

7 

8 

9 

0 

I 

2 

3 

!4 

5 

» 

!7 

58 

!9 

10 

u 

NoTK.— Dafly  dischargB  determined  as  follows:  Jan.  1  to  6,  flrom  a  well-deflned  rating  carve;  Mar.  10  to 
May  5  and  May  26  to  Dec  31,  from  a  Cairly  weU-deEned  curve;  May  6  to  26,  from  a  rating  curve  based  on 
two  measurements  made  while  the  log  Jam  existed;  for  the  period  during  which  ice  was  present,  Jan.  7  to 
Mar.  18,  estimated  by  means  of  a  rating  curve  based  on  one  measoTBment  made  with  ice  present,  and  the 
shape  of  the  open-water  rating  curves.    Discharge  interpolated  for  days  on  which  gage  was  not  read. 

Monthly  discharge  of  Raquetle  River  at  Raquette  Falls,  near  Coreys,  N.  Y.,for  1912. 
[Drahiage  area,  418  square  miles.) 


Discharge  in  aecond-feet. 

Run-off 
(depth  in 
inches  on 
drahiage 
area). 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 
square 
mile. 

Accu- 
racy. 

Iftnuary 

1,200 

630 

372 

4,740 

3,240 

2,440 

262 

294 

464 

823 

1,380 

630 
190 
116 
872 
1,600 
226 
120 
120 
150 
872 
854 

764 

808 

255 

3,630 

3.350 

1,030 

163 

183 

353 

631 

1,010 

1.80 

.737 

.610 

6.05 

6.38 

3.46 

.388 

.435 

.844 

1.27 

2.42 

2.06 

.79 

.70 

6.76 

6.20 

2.74 

.45 

.60 

.94 

1.46 

.90 

C. 

February 

C. 

March..: 

C. 

April 

B. 

MSy.::::::::::::::::::::::::::::. ::::;:. 

B. 

June 

A. 

July 

A. 

Augost 

A. 

September 

A. 

October 

A. 

November  1-10 

A. 
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SUBFACE  WATEB  SUPPLY,  1912,  PABT  IV. 


BAQX7BTTB  &IVE&  AT  PIBBCEnXIJ>,  N.  T. 

Location. — ^About  three-fourths  mile  above  the  head  of  Black  Rapids  and  half  a  mik 
below  the  dam  of  the  International  Paper  Co.  at  Pieicefield. 

Becords  available.— August  20,  1908,  to  December  31,  1912.  Data  also  in  umi^ 
reports  of  the  State  Water-Supply  Commission  and  the  State  engineer  and  mn- 
veyor,  State  of  New  York. 

Drainage  area. — 723  square  miles. 

Gage. — A  chain  gage  fastened  to  a  laige  stump  installed  September  4, 1910,  to  repbr« 
the  vertical  staff  which  was  fastened  to  the  same  stump  and  was  used  from  Au^ 
20, 1908,  to  September  3, 1910.  The  datum  of  the  chain  gage  was  the  same  as  tfe&t 
of  the  original  staff  gage;  from  January  1, 1911,  to  December  31, 1912,  the  datum  of 
the  chain  gage  was  2  feet  lower.  During  1912,  a  Stevens  automatic  gage  wasiih 
stalled  in  a  galvanized  sheet-iron  house  (4  by  6  feet  inside  dimenwione).  Tlie 
instrument  is  set  over  a  concrete  well  3|  feet  square  (inside  dimensions)  and  1^ 
feet  deep.  The  well  is  connected  with  the  river  by  a  4-inch  cast-inm  water  pipe 
60  feet  long.  A  shear  gate  valve  is  set  at  the  inner  end  of  the  pipe  for  use  in 
cleaning  the  well.  The  outer  end  of  the  pipe  terminates  in  a  concrete  box  1  lopt 
square  (inside  dimensions)  connected  with  the  river  by  three  small  intake  pipe?, 
2  inches  in  diameter,  their  outer  ends  protected  with  a  screen.  The  river  ai 
this  point  contains  a  considerable  amount  of  wood  pulp,  and  this  special  coo- 
struction  was  deemed  necessary  to  keep  the  pulp  out  of  the  intake  pipe.  H^ 
station  is  shown  in  Plate  III,  B  (p.  96). 

Channel. — ^The  channel  opposite  the  gage  is  a  deep  pond  in  which  velocity  is  dc4 
perceptible.  The  control  of  this  pond  is  at  the  head  of  Black  Rapids  and  is  per- 
manent. 

Diacharge  measurements. — ^Made  from  a  cable  (span  171  feet)  at  the  section  i*'t- 
merly  used  for  boat  measurements  just  above  Black  Rapids. 

Winter  flow. — The  rapids  controlling  the  stream  at  the  gage  rarely  freeze  and  met^ 
urements  made  with  ice  present  indicate  that  the  relation  between  gage  height 
and  discharge  is  little  if  at  all  affected  by  ice.  Open-water  diachaige  lating 
curve  is  usually  applicable  throughout  the  year. 

Artificial  control. — The  dam  of  the  International  Paper  Co.  controls  the  flow  of  tiie 
stream  at  the  station  during  low-water  periods,  but  the  mill  is  usually  run  for  24 
hours  each  day,  except  Sundays.  The  numerous  lakes  in  the  upper  part  of  tbe 
drainage  basin  afford  considerable  storage,  most  of  which  is  controlled. 

Accuracy. — ^Although  the  dischaige  at  this  station  is  somewhat  affected  by  artificiai 
control,  the  records  are  believed  to  be  good;  with  automatic  gage,  they  should 
be  excellent. 

Cooperation. — The  recording  gage  is  attended  by  an  employee  of  the  IntematioQai 
Paper  Co. 

Discharge  measurements  of  RaquelU  River  at.  Piercefield,  N,   T.,  in  19 It. 


Bate. 

Hydrographer. 

hSiSt. 

Dis- 
cbttge. 

Jan.  81a 

ttn^^Vr^Am 

Ftd. 

6.38 
i.00 
3.80 
5.fi0 

SK.-ft. 

l,(Pfi 
431 

Feb.  aoa 

do ;".;■ 

July  16 
Oct.   25 

O.H.Canfliid \ 

431 

FninVWAlMr 

1,110 

a  Hade  under  complete  Jce  cover  1}  mfles  below  gage. 
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Doily  ffoge  heighty  infmtj  af  RofueUe  River  at  Pietc^iOi,  N.  Y,,for  191t, 
[W.  B.  GnT«B,  olMrrer.) 


Day. 


Jan. 


Feb. 


ICar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1 
2. 
3 
4 

5, 

6. 
7. 
8. 
9. 
0. 

1, 
2. 
3. 
4 
6, 

6. 
7. 
8. 
9. 
0 

1. 
3. 
3. 

A. 
S. 

«. 

7. 
8. 
9 
10 

11, 


7.1 
6.9 
6.9 
7.1 
6.8 

6.6 

6.6 

6.4 
5.8 
5.2 

5.5 
5.8 
5.8 
6.8 
5.8 

5.8 
5.8 
6.4 
4.4 

3.8 

3.8 

3.8 
3.8 
5.0 
5.2 

5.2 
5.2 
2.75 
5.2 
5.3 
5.4 


4.5 

4.6 

4.5 

2.25 

4.6 

4.6 
4.4 
4.4 
4.5 
4.4 

2.25 

4.6 

4.7 

4.6 

4.6 

4.5 
4.5 
2.0 
4.4 
4.5 

4.5 
4.5 
4.5 
4.5 
1.9 

2.06 
4.4 
4.4 
4.4 


4.4 
4.3 
1.7 
1.86 

4.1 

4.2 
4.3 
4.3 
4.3 
1.6 

1.9 
4.0 
4.2 
4.3 
4.3 

4.3 

1.65 

1.75 

4.2 

4.2 

4.1 

4.1 
4.1 
1.7 
2.06 

4.1 
4.1 
4.1 
4.2 
4.3 
4.0 


4.2 

4.3 
4.3 
4.3 
4.4 

4.3 

3.8 
4.2 

4.6 
4.6 

4.6 
4.9 
4.8 
4.8 
5.6 

6.0 
6.8 
6.8 
7.2 
7.5 

7.2 
8.1 
8.6 
0.0 
9.6 

9.7 
10.5 

9.8 
10.7 
11.4 


10.6 

ia5 
ia3 

10.4 
0.2 

0.1 
0.1 

8.8 
8.8 
8.8 

8.6 
7.8 
7.9 
7.8 
7.7 

7.6 
7.6 
7.4 
7.5 
7.4 

7.2 
7.3 
7.2 
7.2 
7.1 

6.4 
6.8 
7.2 
7.5 
7.4 
7.3 


7.2 
7.0 
7.2 
7.2 
7.2 

7.2 
7.2 
7.1 

6.8 
7.2 

6.8 
6.8 
6.6 
6.6 
6.6 

6.2 
6.5 
6.3 
6.4 
6.2 

6.0 
6.0 
4.6 
5.5 
6.2 

5.8 
a.8 
5.5 
5.5 
2.45 


4.4 
4.2 
4.2 
4.2 

4.2 

4.3 
2.6 
4.2 
3.6 
8.4 

4.2 
3.1 
2.9 

1.88 
2.55 

3.7 
3.6 
3.6 
1.75 
1.5 

1.4 
3.46 

3.8 
3.8 
3.8 

1.86 

1.8 

1.65 

3.6 

3.8 

3.8 


3.8 
3.5 
2.0 
1.65 
3.25 

3.8 
3.8 
3.8 
3.6 
2.75 

1.55 
3.5 
8.8 
8.8 
3.8 

3.4 

2.8 

1.65 

3.5 

3.8 

3.8 

3.8 

3.7 

2.75 

1.56 

3.3 
3.9 
3.8 

3.7 
3.8 

3.8 


2.1 
1.4 
3.3 
8.9 
4.0 

4.0 
4.1 
2.7 
3.8 
4.3 

4.2 
4.1 
4.1 
4.2 
2.8 

3.8 
4.0 
4.1 
4.1 
4.2 

4.0 
3.4 
3.8 
4.1 
4.2 

4.2 

4.1 
4.2 
2.85 
4.0 


3.36 

3.6 

4.6 

5.1 

6.3 

3.1 
4.1 
5.7 
5.4 
6.2 

6.4 

5.2 
3.3 
5.6 
6.2 

5.4 
5.8 
6.6 
5.2 
2.9 

5.4 
5.4 
5.6 
5.3 
5.0 

5.2 
3.1 
5.6 
5.4 
5.5 
5.4 


5.8 
5.8 
4.4 
6.0 
6.9 

6.0 
6.0 
6.0 
6.0 
5.5 

6.4 
7.2 
7.3 
7.2 
7.2 

7.2 
6.6 
7.4 
7.6 
7.8 

7.6 
7.4 
7.4 
6.2 
6.5 

6.6 
6.5 
6.6 
6.5 
6.4 


6.2 
6.3 
6.2 
6.2 
6.S 

6.8 
6.2 
6.0 
6.1 
6.8 

6.4 
6.2 
6.2 
6.1 
6.8 

6.2 
6.S 
6.S 
6.2 
6.8 

6.2 

4.r 

4.6 

4.8 
4.8 

6.6 

5.8 
6.8 
6.0 
6.4 
5.8 


Note.— ReiatkMi  of  gage  height  to  discharge  at  thb  station  not  affected  by  ke. 

Daily  gage  height ^  in  feet y  of  Raquette  River  at  Piercefieldy  N.   Y.jfor  19 It. 
[Antomatfc  gage.) 


Day. 

Oct. 

Nov. 

Dec. 

Day. 

Oct, 

Nov. 

Dec 

Day. 

Oct. 

Nov. 

Dec. 

1 

5.67 
5.82 
4.73 
5.87 
5.96 

5.89 
5.92 
5.91 
6.23 
6.40 

6.16 
6.32 
6.36 
6.40 
6.45 

6.46 
6.78 
6.23 
6.60 
6.49 

11 

6.96 
7.01 
7.03 
7.09 
7.19 

7.18 
6.99 
7.33 
7.25 
7.12 

6.47 
0.44 
6.42 
6.15 
6.16 

6.30 
6.21 
0.20 
6.15 
6.14 

21 

7.13 
6.66 
6.88 
6.44 
6.85 

6.67 
6. 60 
6.54 
6.43 
6.32 

6.10 

2    

12 

22 

5.06 
5.35 
5.15 
5.04 

5.37 
3.60 
4.72 
5.46 
5.48 
5.56 

5.56 

3 

13 

23 

5.68 

4   

14. 

24. 

5.77 

5 

15. 

26 

5.46 

c^ 

18w 

26. 

5.05 

7 

17 

27 

6.00 

8 

18 

28 

5.99 

9   

19 

29 

5.07 

0 

' 

20. 

30 

5.88 

31 

5.94 

NoTS.— Mean  dally  gage  heigbt  obtained  by  averaging  hourly  readings  for  each  24-hour  period. 
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Daily  diickargey  in  second-feet ,  of  RaquetU  River  at  PiercefiM,  N  Y.^for  1912, 


Day. 


Jan. 


Feb. 


Har. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept 


Oct 


Nov. 


Dec. 


1 
2 
3 
4 

5 

6 
7 
8, 
9 
10 

U 
12 
13 
14 
15 

16 
17 
18 
19 

ao. 

21 
22, 
23. 
24. 
26 

26, 
27. 

28, 
29 
30 
81 


2,290 
2,110 
2,110 
2,290 
2,020 

1,860 
1,860 
1,700 
1,280 
940 

1,100 
1,280 
1,280 
1,280 
1,280 

1,280 

1,280 

1,040 

615 

425 

426 
425 
425 

850 
940 

940 
940 
169 
940 
990 
1,040 


650 
690 
650 
110 
690 

690 
615 
615 
650 
615 

110 
690 
730 
690 
690 

660 
650 
88 
615 
650 

660 
660 
660 
660 
80 

92 
615 
615 
615 


615 
580 
64 
76 
515 

545 
580 


57 

80 
485 
545 
580 
580 

580 

60 

68 

645 

545 

515 
515 
515 
64 
92 

615 
515 
515 
545 
580 
485 


545 
580 
580 
580 
615 


425 
545 
600 
600 

ogo 

810 

770 

770 

1,160 

1,420 
2,020 
2,020 
2,380 
2,650 

2,380 
3,250 
3,760 
4,200 
4,900 

5,020 
5,980 
5,140 
6,220 
7,060 


6,100 
5,960 
6,740 
5,860 
4,430 

4,320 
4,320 
3,980 
3,960 
3,980 

3,760 
2,950 
3,060 
2,950 
2,850 

2,750 
2,760 
2,560 
2,650 
2,660 

2,380 
2,470 
2,380 
2,380 
2,290 

1,700 
2,020 
2,380 
2,660 
2,560 
2,470 


2,380 
2,200 
2,380 
2,380 
2,380 

2,380 
2,380 
2,290 
2,020 
2,380 

2,020 
2,020 
1,860 
1,860 
1,860 

1,660 
1,780 
1,630 
1,700 
1,560 

1,420 
1,420 
690 
1,100 
1,660 

1,280 
1,280 
1,100 
1,100 
130 


615 
645 
545 
545 
545 

580 
147 
545 
309 
316 

545 
244 
196 
78 
141 

397 

369 

309 

68 

60 


425 
425 


76 
72 
54 
860 
425 
425 


425 
342 
88 
54 

278 

425 
425 
425 
869 
109 

54 
342 
425 
425 
425 

316 
177 
60 
342 
425 

425 
425 
397 
160 
54 

290 
455 

425 
307 
425 
425 


96 
44 
290 
455 
486 

485 
515 
161 
426 


545 
516 
515 
545 
177 

425 
485 
515 
515 
545 

485 
316 
426 
515 
545 

546 
515 

545 
186 
485 


303 
360 
690 
895 
900 

344 

615 
1,220 
1,040 

040 

1,040 
940 
290 

1,100 
040 

1,040 
990 

1,160 
940 
196 

1,040 

1,040 

1,160 

990 

850 

940 
344 
1,160 
1,040 
1,100 
1,040 


1,280 
1,280 
615 
1,420 
1,350 

1,420 
1,420 
1,430 
1,420 
1,100 

1,700 
2,380 
2,470 
2,380 
2,380 

2,380 
1,880 
2,560 
2,750 
2,960 

2,750 
2,560 
2,660 
1,660 
1,780 

1,880 
1,780 
1,860 
1,780 
1,700 


1,560 
1,630 
1,560 
1,560 
1,630 

1,630 
1,560 
1,420 
1,490 
1,560 

1,700 
1,560 
1,560 
1,490 
1,280 

1,560 
1,630 
1,630 
1,560 
1,630 

1,560 
730 
770 
770 
770 

1,100 
1,280 
1,280 
860 
1,040 
1,280 


Daily  discharge^  in  second-feety  of  Raqaetie  River  at  Piercefieldf  N,   Y.^for  1912. 

[Automatic  gage.] 


Day. 

Oct. 

Nov. 

Dec. 

Day. 

Oct. 

Nov. 

Dec. 

Day. 

Oct 

Nov. 

Dec. 

1 

1,200 
1,200 
740 
1,330 
1,390 

1,340 
1,380 
1,360 
1,580 
1,700 

1,530 
1,640 
1,670 
1,700 
1,740 

1,750 
2,000 
1,580 
1,860 
1,770 

11 

2,160 
2,210 
2,230 
2,280 
2,370 

2,360 
2,190 
2,600 
2,420 
2,310 

1,760 
1730 
1,720 
1,520 
1,530 

1,630 
1,570 
1,560 
1,520 
1,520 

21 

2,320 
1,900 
2,090 

2,060 

1,020 
1,860 
1,810 
1,720 
1  640 

1,400 
1  130 
1,210 

1  aoo 

1,080 

1,380 
1  420 

2 

12 

22 

886 

1,030 
918 
868 

738 
1,080 
1,090 
i;i40 

3 

13 

23 

4 

14 

24 

5 

15 :.. 

26 

6 

16 

26 

7 

17 

27. 

8 

18 

28 

1.410 
882 

9. 

19 

29 

10 

20 

30 

1,340 
1,380 

31 

Note.— Daily  discharge  detennined  from  a  well-defined  rating  curve. 
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Monthly  dischcarge  of  RaquetU  River  at  Piercefieldf  N.  Y.,for  1912. 
[Drainage  area,  723  sqoare  milee.) 


Month. 


Dieoharge  in  seooiid-feet. 


Maxlnram. 


Minimum. 


Mean. 


Per 
Bquare 
mile. 


Rtm-ofl 
(depth  in 
incheeon 
drainage 
area). 


Accu- 
racy. 


January..., 
February.. 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 
December.. 


2,290 

730 

615 

7,060 

6,100 

2,380 

615 

455 

580 

1,220 

2,950 

1,700 


169 
80 
67 
425 
1,700 
130 
44 
54 
44 
244 
615 
730 


1,210 

657 

423 

2,280 

3,330 

1,740 

332 

319 

429 

853 

1,890 

1,380 


1.67 
.769 
.585 
3.15 
4.61 
2.41 
.459 
.441 
.593 
1.18 
2.61 
1.91 


1.92 

.83 

.67 

3.51 

5.32 

2.69 

.53 

.51 

.66 

1.36 

2.91 

2.20 


The  year. 


7,060 


44 


1,220 


1.60 


23.11 


Antomatlo  faga. 

October  22-31 

1,140 
2,700 
2,150 

386 
740 
882 

915 
1,850 
1,520 

1.27 
2.56 
2.10 

0.47 
2.86 
2.42 

A. 

November 

X 

December 

X 

BAQtTBTTB  BIVBB  AT  MASSBNA  SPBINGS,  N.  Y. 

lioeation.— At  highway  bridge  at  Maasena  Springs,  N.  Y.,  1,000  feet  above  the  New 
York  Central  &  Hudson  River  Kaiboad  Bridge,  used  for  freight  transfer  from  the 
raiboad  station  to  the  Massena  power  plant,  8  miles  below  Raymondville  and  10 
miles  above  the  mouth  of  the  stream. 

KecordB  available.—September  21,  1903,  to  October  17,  1903;  April  9,  1904,  to  De- 
cember 31,  1912.  Data  also  in  annual  reports  of  the  United  States  Geological 
Survey,  State  Water  Supply  Commission,  and  the  State  engineer  and  surveyor, 
State  of  New  York. 

Drainage  area. — 1,170  square  miles. 

Gkkge. — Chain,  attached  to  upstream  side  of  concrete  bridge  on  February  2, 1912. 
Original  gage  was  a  vertical  staff  fastened  to  a  stone  wall  on  the  left  bank  about  50 
feet  upstream  from  the  present  bridge.  This  was  replaced  August  16, 1906,  by  a 
standard  chain  gage  fastened  to  the  old  highway  bridge  just  above  the  present 
bridge.  The  datum  of  the  chain  gage  was  set  1 .00  lower  than  that  of  the  staff  gage 
to  prevent  negative  gage  heights.  The  chain  gage  was  set  on  the  concrete  bridge 
at  such  a  datum  that  readings  should  be  comparable  with  those  at  the  former  site. 

Cliannel. — Bedof  river  of  coarse  gravel  and  small  bowlders;  permanent;  current  good 
at  all  points. 

Discharge  zneasureznents. — ^Made  from  new  bridge. 

Artificial  control. — The  operation  of  a  number  of  power  plants  above  the  station  has 
marked  effect  on  the  low  water  discharge  of  the  stream.  These  plants  are  usually 
run  for  24-hour  power,  but  are  closed  on  Sundays.  The  effect  of  the  Sunday  closing 
is  shown  in  the  stream  for  several  days. 

Winter  flow. — Ice  forms  at  this  station  to  a  thickness  of  3  feet  and  considerably  affects 
the  relation  of  gage  height  to  discharge  for  December,  January,  February,  and 
March. 

1572*»— W8P  324—14 7 
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Accuracy. — Conditions  are  fair  at  the  new  bridge,  but  the  rating  curve  is  somewhat 
changed .  Determinations  of  monthly  discharge  are  considered  good,  but  those  of 
daily  discharge  may  be  somewhat  in  error  for  low-water  periods,  due  to  artificial 
control.  Monthly  estimates  for  periods  during  which  ice  is  present  also  subject 
to  errors. 

Discharge  meaauremenU  of  Raqtutte  River  at  Massena  Springs j  N".  Y.,  in  191S. 


Date. 

Hydrographer. 

GaRe 
height. 

Dis- 
charge. 

Date. 

Hydrograiiber. 

heigirt. 

Dis- 
charge. 

Feb.    la 

2o 

24a 

Mar.  14a 

Apr.  12 

13 

O.  TI.  Canflcld 

Frank  Weber 

do 

C.  8.  De  Oolyer 

Frank  Weber 

do 

Feet. 

b4.28 
4.72 
4.81 
3.64 
6.66 
6.64 
9.29 

Sec'fl. 

696 

916 

896 

498 

4,810 

4,610 

8,610 

Apr.  20 

my  15 

July  26 

77d 

Oct,   21 

24 

25 

Frank  Weber 

do 

Q.H.Canfleld 

do 

J.O.Mathers 

do 

FeeL 

9.01 
e5.68 
L58 
L63 
2.79 
2.02 
3.41 

Sec-ft. 

8,270 

4,0M 

395 

378 

1,053 

620 

19 

do 

do 

1,530 

a  Measurement  made  under  complete  Ice  cover. 
b  Gage  in  old  position  on  steel  highway  bridge. 
c  Gage  in  new  position  on  concrete  highway  oridge. 
d  Made  by  wading  near  site  of  old  briage. 

Daily  gage  height^  in  feet,  of  Raquette  River  at  Massena  Springs,  N.  Y".,  for  191 1. 

[F.  L.  Babcock,  observer.] 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


D«r. 


1. 
2. 
8. 
4. 
6- 

6. 
7. 
8. 
9. 
10. 

11., 
12. 
13.. 
14.. 
15., 

16., 
17., 
18., 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

26.. 

27.. 
28.. 
29., 


8.4 
'8.'4 


4.9 
4.7 


6.8 


4.6 


4.4 


6.5 


4.9 


4.4 

3.8 

3.8 
3.8 
3.7 
5.0 
4.8 

4.6 
4.5 
4.2 
4.2 


31. 


4.2 
4.0 
4.0 
4.4 
4.4 

4.4 
4.4 
4.4 
4.4 
4.2 

4.0 
4.0 
4.4 
8.6 
4.0 

4.4 
5.0 
4.6 
5.4 
6.0 

6.0 
5.8 
5.4 
5.4 
5.2 

4.8 
4.8 
4.8 
6.0 
7.0 
7.0 


7.6 
7.4 
7.0 
5.8 
7.4 

12.8 
13.6 
12.4 
10.0 
9.0 

8.6 
6.9 
6.6 
6.6 
6.8 

7.3 
8.1 
9.1 
9.4 
9.0 

8.8 
8.8 
8.9 
9.4 
9.4 

9.3 
9.1 
8.9 
8.6 
8.4 


8.2 
8.0 
7.6 
7.4 
7.0 

7.0 
6.8 
6.7 
6.6 
6.5 

6.2 
6.0 
6.0 
5.8 
5.6 

5.6 
5.8 
6.0 
6.0 
5.8 

6.0 
6.4 
6.6 
6.5 
6.7 

6.6 
6.5 
6.6 
6.9 
8.0 
10.2 


9.0 
8.0 
7.4 
6.8 
6.7 

6.7 
6.4 
6.1 
5.8 
5.8 

5.8 
5.2 
5.2 
5.0 
4.6 

4.6 
4.8 
4.0 
4.2 
4.0 

3.7 
3.6 
3.4 
3.2 
3.0 

2.8 
2.8 
2.9 
2.8 
2.6 


1.9 

2.25 

2.25 

1.95 

1.3 

1.8 
2.0 
2.5 
2.1 
1.65 

1.45 

1.75 

1.65 

1.6 

1.85 

1.85 

1.75 

1.6 

1.5 

1.45 

1.35 

1.25 

2.4 

1.8 

1.75 

1.6 

1.55 

2.6 

1.7 

1.7 

1.9 


1.65 
1.65 
1.75 
1.56 
1.75 

2.1 

2.1 

2.05 

1.95 

2.1 

1.85 

2.05 

2.35 

2.1 

1.95 

1.3 

1.75 

1.6 

1.85 

2.0 

1.8 

1.85 

1.85 

1.95 

2.9 

2.45 
2.15 
1.9 
1.45 
.7 
1.45 


1.7 

L6 

1.8 

L85 

2.0 

2.35 

2.6 

2.6 

2.6 

2.6 

2.05 

1.75 

2.0 

2.8 

2.6 

2.6 
2.6 
2.4 
2.4 

2.6 

2.6 
2.8 
2.8 
2.9 
3.0 

8.0 
3.0 
3.1 
3.2 
3.2 


3.2 
3.1 
3.0 
3.0 
2.8 

3.0 
3.0 
3.1 
3.0 
2.6 

3.1 
3.2 
3.1 
3.0 
3.0 

2.9 

2.45 

2.8 

2.8 

2.9 

2.8 
2.8 
2.8 
2.6 
3.4 

3.8 
3.4 
3.4 
3.3 
3.2 
3.0 


8.0 
3.0 
3.2 
8.2 
3.8 

3.4 
4.2 
6.9 
5.8 
5.6 

5.0 
5.0 
5.4 
5.8 
5.8 

6.7 
5.6 
5.4 
4.8 
5.0 

4.9 
4.8 
4.7 
4.6 
4.8 

4.9 
4.8 
4.7 
4.6 
4.4 


4.2 
4.0 
4.0 
4.4 
5.5 

&1 
6.0 
5.8 
5.8 
5.6 

5.6 
5.4 

5.2 
6.2 
5.8 

6.5 
6.2 
7.0 
&9 
6.8 

6.6 
6.6 
6.6 
6l5 
6.4 

6.5 
6.4 
6.3 
&4 
6.4 
6.2 


NoTE.-<The  gage  was  removed  from  old  highway  bridge  Feb.  2.    See  gage  in  station 
ion  of  gage  height  to  discharge  affected  by  ice  Jan.  1  to  Apr.  8. 


description.   Belt- 
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Daily  discharge,  in  seeorid-feety  ofRaqiutU  River  at  Magaena  Springs,  N.  F.,  for  1912, 


I>ay. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jane. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec 


1.. 
2.. 
3.. 
4.. 
6.. 

6.. 
7.. 
8.. 
9.. 
10., 

11.. 
12. 
13.. 
14.. 
15.. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 


27. 


30. 
31. 


055 
885 
835 
805 
775 

745 
755 
770 
786 
800 

815 
825 
810 
795 
780 

•760 
745 
745 
745 
545 

545 
545 
515 
1,000 
910 


785 
675 
675 


e75 
605 
605 
746 
745 

745 
745 
745 
745 
675 

605 
605 
745 
490 
605 

745 
1,000 

825 
1,200 
1,540 

1.540 
1,420 
1,200 
1,200 
1.100 

910 

910 

910 

1,540 

2,000 

2,000 


2,000 
2,000 
2.000 
3,000 
4,000 

4.000 
4,000 
4.000 
9,500 
8.050 

7,460 
5,140 
4,770 
4,770 
5,020 

5.640 
6,730 
8,200 
8,650 
8,050 

7,750 
7,750 
7,900 
8,650 
8,660 

8,500 
8,200 
7,900 
7,450 
7,160 


6,870 
6,590 
6.040 
5.780 
5,270 

5,270 
5.020 
4,900 
4.770 
4,650 

4,290 
4,070 
4,070 
3.850 
3,630 

3,630 
3,850 
4,070 
4.070 
3,850 

4,070 
4,530 
4,770 
4.650 
4,900 

4,770 
4,650 
4,770 
5,140 
6,600 
9,910 


8,050 
6,500 
5,780 
5.020 
4.900 

4.900 
4,530 
4,180 
3,850 
3,860 

3,850 
3,210 
3,210 
8,010 
2,610 

2,610 
2,810 
2,040 
2,220 
2,040 

1,770 
1,680 
1,520 
1.360 
1,200 

1,060 
1,060 
1,130 
1,060 
925 


515 
706 
706 
540 
261 

465 
565 
860 


316 
442 
398 
375 
490 

490 
412 
375 
835 
316 

279 
244 
795 
465 
442 

875 
355 
925 
420 
420 
515 


308 
308 
443 
355 
442 

620 
620 
502 
540 
620 

400 
502 
765 
620 
540 

261 
442 
375 
490 
565 

465 
490 
490 
540 
1,130 


648 
515 
316 
86 
316 


420 
375 
465 
490 
565 

765 
025 
025 
025 
025 

502 
442 
565 

1,060 
025 

025 
860 
705 
705 
025 

025 

1,060 
1,060 
1.130 
1,200 

1,200 
1,200 
1,280 
1,360 
1,360 


1,360 
1,280 
1,200 
1.200 
1,060 

1,200 
1,200 
1,280 
1,200 
025 

1,280 
1,360 
1,280 
1,200 
1,200 

1,130 

828 

735 

1,060 

1,130 

1,060 
1,060 
1,060 
025 
1,520 

1,860 
1,520 
1,520 
1,440 
1,360 
1,200 


1,200 
1,200 
1,360 
1,360 
1,440 

1,520 
2,220 
3,060 
3,850 
8,630 

3,010 
3,010 
3,410 
3,850 
3,850 

3,740 
3,630 
3,410 
2.810 
3,010 

2,010 
2,810 
2,710 
2,610 
2,810 

2,010 
2,810 
2,710 
2,610 
2,410 


2,220 
2,040 
2,040 
2.410 
3,520 

4,180 
4,070 
3,850 


3,630 
3,410 
3,210 
3,210 
3,310 

3,520 
4,200 
5,270 
5,140 
5,020 

4,770 
4,770 
4,770 
4,650 
4,530 

4,650 
4,530 
4,410 
4,530 
4,530 
4,200 


NoTE-^Dally  discharge  Apr.  0  to  Dec.  31,  determined  from  a  well-defined  rating  cm^.  Dally  discharge 
Feb.  1  to  Apr.  8,  obtained  by  means  of  a  well-defined  rating  curve  based  on  measurements  made  under 
loe  cover  and  comparison  with  the  discharge  at  Pieroefleld. 


Monthly  discharge  of  Raqttette  River  at  Massena  Springs,  N.  Y.,for  19 It. 
[Drainage  area,  1,170  square  miles.] 


Discharge  in  second-feet. 

Run-off 
(depth  In 
inches  on 
drainage 
area). 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 
square 
mile. 

Accu- 
racy. 

January 

ol,500 

763 

972 

6,230 

4,940 

479 

516 

881 

1,210 

2,760 

3,940 

1.28 

.652 

.831 

5.32 

4.22 

2.62 

.409 

.441 

.753 

1.03 

2.36 

3.37 

1.48 

.70 

.96 

5.94 

4.86 

2.92 

.47 

.51 

.84 

1.19 

2.63 

3.88 

D. 

T'flhrnary 

1,000 
a2,000 
9,590 
9,910 
8,050 
925 
1,130 
1,360 
1,860 
3,960 
5,270 

515 

490 

a2.000 

3.630 

925 

244 

86 

375 

735 

1.200 

2,040 

C. 

March      , 

C. 

April 

B. 

^y.:::.:. :..:::::::::::::::::•• 

B. 

Juxie 

B. 

July 

A. 

August 

A. 

September 

A. 

October 

A. 

November 

B. 

December 

B. 

The  year 

9,910 

86 

2,270 

1.04 

26.38 

a  Estimated  by  means  of  comparison  with  the  discharge  at  Pisroefield 
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SUBFACE  WATER  SUPPLY,  1912,  PART  IV. 
BOa  &IVSB  NSAB  TUFPB&  LABZ,  N.  Y. 


Location. — ^Mouth  of  Bog  River,  head  of  Tapper  Lake,  1^  miles  below  junction  of 
Bog  River  and  the  outlet  from  Round  Pond. 

Records  available.— August  24,  1908,  to  June  30,  1912.  Published  also  in  annual 
reports  of  the  New  York  State  Water-Supply  GommisBion  and  the  New  York  State 
engineer  and  surveyor. 

Drainage  area. — 132  square  miles. 

Gage. — Staff,  fastened  to  the  left  wing  wall  of  an  unused  dam;  read  once  daily; 
datum  unchanged. 

Channel. — Possibly  shifting,  as  the  bed  is  composed  of  rock  on  one  side  and  gravel  on 
the  other.  The  crest  of  the  dam  with  the  brink  of  the  adjacent  falls  forms  a  con- 
trol point  considered  permanent. 

Discharge  measurements. — ^Made  from  a  cable  about  1}  miles  above  the  gage  and 
immediately  below  the  mouth  of  the  outlet  of  Round  Pond. 

Artificial  control. — ^The  flow  is  more  or  less  regulated  during  the  spring  for  log  driv- 
ing. The  operation  of  a  small  power  plant  on  the  main  stream  causes  some  fluc- 
tuation in  the  daily  gage  heights  during  the  low-water  periods  in  the  summer. 

Winter  flow. — The  gage  heights  are  usually  not  observed  during  December  to  March 
on  account  of  ice. 

Accuracy. — Discharge  curve  fairly  well  developed.    Estimates  good. 

Di8charge  measurements  of  Bog  River  near  Tapper  Lake,  N.  F.,  in  191t. 


Date. 

Hydrographer. 

h^t. 

Dis- 
cfaaiK^ 

May  17 

17 

Prank  Weber 

FtA. 
2.52 
2.57 

Sec.-ft. 
331 

do 

336 
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Daily  gaffe  height,  in  feet,  and  Sitcharge,  in  eecond-feet,  of  Bog  River  near  Tupper  Lake, 

N.  Y.,  for  1912, 

[B.  O.  Lett,  observer.] 


March. 

April. 

May. 

June. 

Day. 

Oace 
height 

Die- 
charge. 

height 

Di8- 

charga 

hSlfft 

Dis- 
charge. 

* 

Di». 
charge. 

1 ; 

2.4 
2.4 
2.4 
2.6 
2.6 

2.6 
2.6 
2.6 
2.6 
2.6 

2.6 
2L6 
2.6 
2.8 
2.9 

3.6 
4.6 
4.0 
4.6 
4.6 

4.4 
4.6 
4.6 
4.6 
4.6 

4.6 
4.6 
4.6 
4.5 
4.2 

285 
285 
285 
816 
350 

860 
350 
360 
315 
360 

850 
860 
860 
420 
466 

700 
1,1S0 
1.240 
1,240 
1,190 

1,140 
1»240 
1,240 
1,240 
1,240 

1,240 
1,240 
1,240 
1.100 
1,040 

4.0 
8.6 
8.2 
3.0 

2.8 

2.8 
2.7 
2.6 
2.6 
2.5 

2.4 
2.5 
2.5 
2.5 
2.4 

2.4 
2.5 
2.6 
2.6 
2.7 

2.8 
3.1 
3.6 
8.6 

a4 

3.3 
3.3 
3.8 
3.5 
3.7 
3.7 

940 
745 
570 
490 
420 

420 
385 
350 
350 
316 

285 
315 
816 
315 
286 

286 
816 
350 
350 
386 

420 
630 
746 
700 
665 

010 
610 
610 
700 
790 
790 

3.6 
8.4 
8.4 
3.4 
3.4 

8.4 
8.3 
8.0 
2.8 
2.6 

2.5 
2.4 
2.4 
2.3 
2.1 

2.0 

1.9 
1.8 
1.7 
1.6 

L6 
1.6 
1.6 
1.6 
1.6 

1.4 
1.4 
1.3 
1.3 
1.3 

700 

1 

666 

3 

666 

4 

666 

5 

666 

6    

666 

7 

610 

8 

490 

9 

420 

10 

850 

11 

315 

12 

286 

13 

286 

14 

256 

15 

206 

le 

180 

17 

160 

18 

140 

19 

120 

20 

106 

21 

106 

22 

2.2 

230 
230 
230 
230 

240 
250 
2S6 
266 
266 
266 

90 

23 

90 

21 

90 

26 

2.2 

90 

26 

76 

27 

76 

28 

2.8 

60 

2» 

60 

30 

60 

31 

2.3 

Note.— The  relation  of  gage  height  to  discharge  probably  affected  by  ice  from  Mar.  22  to  31.    Dally 
discharge  determined  from  a  ftkirly  well  defined  rating  curve. 

Monthly  diecharge  of  Bog  Biver  near  Tupper  Lake,  N,  Y.,for  1912, 
[Drainage  area,  132  square  miles.] 


Discharge  in  second-feet. 

Run-off 
(depth  In 
incneson 
drainage 
area). 

Month. 

IfftTim^iTn , 

Minimum. 

Mean. 

Per 
square 
mile. 

AOCU 
racy. 

AprU 

1,240 
940 
700 

285 

285 
60 

759 
496 
290 

6.76 
3.75 
2.20 

6.42 
4.32 
2.46 

C. 

May......: : 

B. 

Jane 

B 

Digitized  by  VjOOQIC 


102  STTRFACE  WATEB  SUPPLY,  1^12,  PABT  IV. 

ST.  KBGIS  BIVEB  AT  BKASHEB  CENTEB,  N.  Y. 

Location. — ^At  the  steel  highway  bridge  in  the  village  of  Brasher  Center,  5  miles 

downstream  from  Brasher  Falls,  6}  miles  below  the  junction  of  East  and  West 

branches  of  St.  Regis  River,  and  about  12  miles  above  the  mouth. 
BecordB  available.— August  22,  1910,  to  December  31,  1912.    Data  published  also 

in  annual  reports  of  State  Water-Supply  Commission  and  State  Conservation 

Conmiission  of  New  York. 
Drainage  area. — 621  square  miles. 
Oage. — Chain,  fastened  to  downstream  side  of  bridge;  read  twice  daily;  datum 

unchanged. 
Channel. — ^Very rough;  compoeedof  gravel  and  large  bowlders;  considered  permanent. 

At  high  stages  current  swift  and  water  rough. 
Discharge  measurements. — ^At  low  stages  made  by  wading  about  500  feet  above 

the  bridge;  at  high  stages,  from  the  bridge. 
Winter  flow. — Relation  of  gage  height  to  discharge  affected  by  ice. 
Accuracy. — Discharge  rating  curve  well  defined.    Estimates  good. 

Ducharge  measurements  of  St.  Regis  River  at  Brasher  Center,  N,  Y.,  in  191t. 


Date. 

Ilydrographer. 

he^t. 

Dis- 
chai^. 

Feb.  21a 

Frank  Weber 

5.64 
6.18 
5.85 
6.70 
5.09 
4.15 
4.38 

442 

Apr.  U 

do 

3,600 
2,870 

do 

18 

do 

5,440 

May  14 

July  2» 
Oct.   23 

do 

1,410 

O.  H.  Canfleld 

341 

jr,  O    Uftthflru 

523 

a  Ck>mplete  Ice  cover,  control  froxen*    t  Made  by  wading. 
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Daily  gage  height,  in  feet,  of  St.  Regis  River  at  Brasher  Center,  N.  Y.,/or  1912. 
[Joseph  Vanler,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

6.3 
6.6 
6.8 
7.0 
7.0 

7.4 

7.7 
7.2 
6.8 
6.6 
6.6 

8.4 
8.0 
7.2 
6.7 
6.5 

6.2 
6.2 
6.2 
5.9 
6.0 

6.9 
6.7 
6.7 
6.7 
6.6 

6.4 
5.5 
5.9 
6.2 
6.3 

5.9 
5.05 
5.6 
5.35 
5.5 

5.35 

6.3 

5.16 

4.9 

4.9 

5.0 
5.05 
5.15 
5.15 
5.15 

5.15 
5.05 
5.0 
5.05 
5.06 

4.95 
5.0 
5.25 
6.35 
5.25 

4.85 

5.6 
5.6 
5.6 
5.45 

5.25 
5.15 
5.06 
6.2 
7.2 
7.2 

6.5 
6.2 
6.0 
5.7 
5.5 

5.35 
5.25 
5.25 
5.2 
5.0 

4.9 
4.86 
4.9 
4.9 
4.85 

4.8 
4.7 
4.7 
4.65 
4.44 

4.5 

4.46 

4.43 

4.37 

4.35 

4.34 
4.30 
4.27 
4.27 
4.19 

4.17 
4.17 
4.13 
4.06 
4.03 

4.13 
4.13 
4.05 
4.03 
4.01 

4.05 
4.03 
8.99 
3.95 
3.97 

4.05 
4.07 
4.03 
3.99 
3.95 

4.00 
4.27 
4.37 
4.37 
4.18 

4.15 
4.10 
4.04 
4.08 
4.22 
4.25 

4.26 
4.28 
4.22 
4.32 
4.45 

4.5 

4.46 

4.48 

4.38 

4.3 

4.29 

4.26 

4.3 

4.32 

4.3 

4.3 
4.22 

4.18 
4.20 
4.18 

4.16 
4.15 
4.18 
4.22 
4.25 

4.35 

4.75 

4.9 

4.7 

4.5 

4.42 

4.40 
4.48 
4.75 
4.8 
4.8 

4.9 
4.95 
4.9 

4.8 
4.6 

4.7 

4.7 

4.65 

4.6 

4.5 

4.7 
4.9 
4.9 
4.9 
5.1 

5.15 

5.1 

5.1 

5.15 

5.2 

5.1 
5.1 
5.1 
5.2 
5.3 

5.3 
5.1 
5.0 
4.9 
4.75 

4.6 
4.6 
4.55 
4.48 
4.40 

4.45 
4.5 
4.6 
4.7 
4.7 

4.6 
4.6 
4.5 
4.5 
4.48 

4.35 
4.18 
4.28 
4.42 
4.85 

5.1 
5.2 
5.1 
4.9 

4.8 
4.6 

4.65 

4.6 

4.65 

4.7 

4.6 

4.6 

4.7 

6.0 

5.06 

5.8 

5.5 

5.25 

5.15 

5.6 

5.6 

5.4 
5.3 
5.2 
5.1 
5.0 

4.9 
4.9 
4.95 
4.95 
4.95 

4.9 
4.8 
4.75 
4.8 
4.75 

4.85 

2 

'  5.1 

3 

6  4 

4....' 

6  6 

5 

6.6 

6 

5  5 

7 

6.4 

8 

5.8 

9 

6.2 

10 

6.1 

11 

5.0 

12 

6.0 

13 

5.16 

U 

5  3 

15 

5.35 

16 

4.9 

17 

6.1 

18 

5.26 

19 

5.0 

29 

5.1 

21 

5.64 

5.5 

22 

6.85 

23 

6.2 

24 

6.2 

25 

6.3 

26 

6.1 

27 

5.05 

28 

5.76 

29 

5.6 

30 

5.6 

31 

5.9 

NoTB.— Relation  of  gage  height  to  discharge  affected  by  Ice  from  Jan.  1  to  Mar.  31. 
DaUy  disduxrge,  in  second-feet,  of  St.  Regis  River  at  Brasher  Center,  N.  Y. ,  for  191(hl91t. 


Day. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dec. 

Day. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1910. 
1 

250 
238 
309 
284 
273 

309 
1.240 
1,390 
1,030 

722 

669 
446 
877 
329 
300 

250 

238 
238 
329 
377 

438 
1,390 
1,900 
1,720 
1,390 

1,030 
778 
522 
400 
400 

897 
897 
722 
834 
834 

960 
1,100 
960 
834 
834 

1,170 

1,240 

1,100 

960 

778 

455 

616 
669 
722 
834 

722 

1910. 
16 

329 
309 
296 

296. 
238 

250 
250 
273 
238 
250 

238 
250 
284 
296 
250 

329 
400 
423 
362 
400 

329 

238 
250 
329 
616 

1,470 
1.810 
1.900 
1.720 
1,640 
1,170 

834 

722 
569 
616 
660 

506 
522 
522 
455 
616 

616 
616 
616 
569 
505 

2 

17 

3  

18 

4 

19 

5 

20 

6 

21 

, 

7 

22 

329 
273 
213 
244 

267 
329 
198 
166 
30 
213 

8 

23 

9 

24 

10 

25 

11 

26 

12 

27 

13. 

28  

14 

29 

15 

30 

31 
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l8  River  at 
1910-1912— Contianed. 


Daily  discharge^  in  secorid-feet,  of  St.  Regis  River  at  Brother  Center,  N.  T.,for 

2 — Contii 


Day. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct, 


Nov. 


1911. 


2. 
3. 
4.. 

6. 

6.. 
7., 
8.. 
0. 
10. 

11. 
12. 
13. 

14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 

30. 
31. 


2. 
3. 
4. 

5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13, 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 


26. 
27. 
28. 
29. 
30. 
31. 


1012. 


2,630 
2,130 
2,330 
1,940 
1,510 

10,000 
10,000 
9,000 
7,4£0 
5,000 

4,360 
3,740 
4,3G0 
5,440 
5,830 

5,830 
5,830 
5,060 
3,460 
3,740 

3,080 
3,740 
3,740 
3,200 
3,200 

3,740 
4,040 
3,740 
4,040 
3,740 


9,630 
7,450 
5,830 
5,060 
5,060 

12,900 
11,000 
7,450 
5,440 
4,700 

3,740 
3,740 
3,740 
2,960 
3,200 

6,220 
5,440 
5,440 
5,440 
5,060 

4,360 
2,130 
2,960 
8,740 
4,040 

2,960 
8,080 
2,330 
1,850 
2,130 


3,740 
6,440 
4,040 
3,740 
2,960 

2,740 
2,230 
2,130 
1,940 
1,850 

1,760 
l,7eK) 
1,430 
1,350 
1,510 

690 
1,060 
860 
925 
600 

742 

801 

990 

860 

3,080 

2,230 
1,680 
1,350 
1,350 

i,oeo 

925 


1,850 
1,760 
1,510 
1,130 
1,130 

1,270 
1,350 
1,510 
1,510 
1,510 

1,510 
1,350 
1,270 
1,350 
1,350 

1,200 
1,270 
1,680 
1,850 
1,680 

1,060 
2,330 
2,330 
2,330 
2,040 

1,680 
1,510 
1,350 
8,740 
7,450 
7,450 


925 
860 
990 
990 
925 

990 

1,0G0 

801 

860 

1,130 

801 

990 

1,130 

1,430 

1,510 

1,680 

1,430 

1,200 

860 

742 

860 
990 
801 
638 
524 

524 
742 
742 
690 
742 


4,700 
8,740 
3,200 
2,530 
2,130 

1,850 
1,680 
1,680 
1,590 
1,270 

1,130 
1,060 
1,130 
1,130 
1,060 

990 
860 
860 
801 


600 
571 
516 
498 

489 
454 
431 
431 
309 


690 
638 
600 
742 
690 

619 
742 
590 
619 
552 

561 


342 
296 

342 
29C 
472 
415 
498 

392 
360 
308 
29G 
342 

279 
362 
240 
302 
225 
240 


356 
356 
328 
285 
267 


328 
279 
267 
256 

279 
267 
245 
225 
235 

279 
291 
267 
245 
225 

250 
431 
516 
516 
362 

342 
308 
273 
296 
392 
415 


438 
415 
308 
296 
342 

392 

416 
438 
376 
472 

342 
279 
369 
322 
296 

342 
322 
302 
322 
415 

454 
415 
392 
392 
454 

384 
472 
342 
498 
472 
524 


423 


472 


600 
619 
524 
454 

446 
423 
454 
472 
454 

454 
392 
362 
376 
362 

349 
342 


415 

498 

925 

1,130 


342 
279 
262 
279 
306 

342 
925 
990 
860 
590 

454 
524 
498 
524 


524 
472 
438 
542 
542 

524 
415 
392 
415 
392 


1,270 
561 
498 


561 


542 

619 
925 
990 
090 

1,130 

1,200 

1,130 

990 

742 


801 
742 


860 
1,130 
1,130 
1,130 
1,430 

1,510 
1,430 
1,430 
1,510 
1,590 

1,430 
1,430 
1,430 
1,590 
1,760 


561 
590 
561 
742 
1,270 

1,590 

1,430 

1,200 

990 


590 
542 
690 
619 
524 

507 
524 
590 
690 
285 

638 
638 
590 
619 


580 
561 
552 
524 
619 


1,760 
1,430 
1,270 
1,130 
925 

742 
742 
690 
619 
542 

590 
638 
742 
860 
860 

712 
742 
638 
638 
619 


619 
860 
925 
742 
638 


742 
1,130 
1,430 
1,350 

1,350 
1,350 
1,060 
1,060 
990 

925 

990 

1,130 

1,510 

1,430 

1,350 

1,350 

1,130 

628 

990 

800 


1,590 
1,850 


801 
742 
801 
860 
742 

742 

880 

3,200 

3,080 

2,740 

2,130 
1,680 
1,510 
2,130 
2,130 

1,940 
1,740 
1,500 
1,430 
1,270 


498 

1,130 

362 

1,130 

438 

1,200 

561 

1,200 

1,060 

1,200 

1,430 

1,130 

1,590 

990 

1,430 

925 

1,130 

990 

990 

925 

742 

Note.— Daily  cUschai^e  for  1910  determined  from  a  rating  curve  based  on  one  measurement  and  the 
shape  of  the  rating  curve  for  1911-12.  Daily  dischs^e  for  1911  and  1912  detennined  lh)m  a  rating  cur^-e 
weQ  defined  below  7,000  second-feet    Dally  discharge  Apr.  6  to  8, 1911,  estimated  on  account  of  Ice  Janu. 
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Mmihly  discharge  ofSt,  IUgi$  River  at  Brasher  Center,  N.  Y.,/or  1910-1912, 
[Drainage  area,  621  square  mfles.) 


Discharge  hi  second-feet. 

Run-ofl 
(depth  In 
incnes  on 
drahuige 
area). 

Montti. 

Maxhnum. 

Mhihnum. 

Mean. 

Per 
square 
m&e. 

Accu- 
racy. 

1910. 
August  23-<31 

329 
1,390 
1,900 
1,240 

30 
238 
238 
466 

226 
404 
80O 
760 
700 

0.364 
.651 
1.20 
1.24 
1.13 

0.14 
.73 
1.40 
1.38 
1.30 

B. 

S^q>t4«inb«r 

B. 

October 

B. 

November 

B. 

D. 

1011. 
JHnnary 

1,250 

730 

1,600 

4,530 

1,870 

952 

455 

388 

537 

702 

1,060 

1,820 

2.01 
1.18 
2.68 
7.20 
3.01 
1.53 
.733 
.625 
.866 
1.13 
1.74 
2.03 

2.32 

1.23 

2.07 

8.13 

3.47 

1.71 

.86 

.72 

.07 

1.30 

1.04 

8.38 

D. 

February , 

D. 

^MTb... 

D. 

Aprfl 

1,610 
600 
524 
225 
279 
262 
285 
619 
860 

C. 

ifiy.:::. :::.:.:.::.. :.::.:::..:...: 

5,440 
1,680 
742 
624 
1,270 
1,590 

lisso 

3,460 

A. 

Jane 

A. 

July 

A. 

August 

A. 

September .* 

A. 

October 

A. 

November 

A. 

ntfo^mbixr     .    . . 

B. 

^'^  year     .  . t ................. . 

1,330 

2.14 

28.00 

1912. 
January ....... 

780 

370 

460 

4,070 

2,010 

1,300 

313 

510 

1,130 

876 

1,430 

2,100 

1.26 

.596 

.741 

8.00 

3.24 

2.00 

.504 

.821 

1.82 

1.41 

2.30 

3.63 

1.46 

.64 

.86 

8.03 

3.74 

2.33 

.68 

.05 

2.03 

1.63 

2.67 

4.07 

D. 

febmarv .........           

D. 

Uftmh 

D. 

April 

12,900 
7,450 
4,700 
616 
1,130 
1,760 
1,760 
3,200 
4,360 

1,850 
1,060 
860 
225 
842 
542 
362 
742 
1,060 

B. 

i6y.;::::::::::::::::::::::::::::::::::: 

A. 

June... ■• 

A. 

July 

A. 

August Ji 

September 

A. 
A. 

October 

A. 

A. 

December 

A. 

The  year 

12,900 

225 

1,360 

2.10 

20.77 

Note.— Discharge  for  Dec.  7. 1010,  to  Mar.  31. 1911,  and  Dec.  29, 1011,  to  Mar.  31, 1012,  estimated  by 
of  comparison  with  the  flow  of  Raquette  and  Oswegatchie  Rivers. 
Mean  discharge  Dec.  7-31, 1010.  estimated  710  second-feet. 
Mean  disoharge  Dec  29-31, 1011,  estimated  1,700  seoond-fiBet. 

DEER  RIVEB  AT  IRONTON,  N.  Y. 

Location.— About  1,000  feet  below  eteel  highway  bridge  in  the  village  of  Brasher 
Iron  Works  (railroad  station  is  Ironton)  and  2  miles  above  the  confluence  of  Deer 
River  with  St.  Regis  River  in  Helena.  There  are  no  important  tributaries  between 
the  gage  and  the  mouth  of  the  river.  A  small  creek  enters  from  the  left  about 
1  mile  above  the  station. 

Records  available.-~July  25  to  December  31, 1912. 

Ihraiziage  area. — 206  square  miles. 

Oage.—Inclined  staff  gage  32  feet  long,  reading  from  0.5  to  11.0  feet,  about  1,000  feet 
below  the  bridge  and  500  feet  below  the  remains  of  an  old  wooden  dam;  an 
auxiliary  vertical  staff,  fastened  on  the  upstream  side  of  the  right  abutment,  is  to 
be  used  as  a  reference  while  making  measurements  and  to  determine  the  effect  of 
the  removal  of  the  dam  below. 

ChanneL — Bed  at  the  bridge  is  solid  rock  and  smooth.  A  gravel  control  about  300 
feet  below  the  gage  is  probably  permanent. 

Diacharge  zaeasureiuents. — ^Made  from  the  bridge  during  medium  and  high  stages 
and  by  wading  a  short  distance  above  at  low  stages. 
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Winter  flow. — ^Relation  of  gage  height  to  diachaige  will  probably  be  affected  by  ice 

*  during  the  winter  months. 
Accuracy. — Rating  curve  good  for  low  stages.    Upper  portion  not  well  defined. 

Estimates  as  published  good. 
Oooperation. — Gage  heights  furnished  by  M.  W.  Lantry,  Hogansbuig,  N.  Y. 

DUcharge  measuremmU  of  Deer  Biver  at  Ironton,  JV.  Yl,  in  1912, 


Date. 

beS^t. 

cfaaise. 

July  25fl 
Oct.  22 

G.H.Canfleld 

Fta. 
1.13 
1.68 
2.66 

51.3 

J.G.Mathers 

130 

25 

do 

387 

a  lieasurement  made  by  wading. 

Daily  gage  height^  infeet^  arid  discharge^  in  second-feetj  of  Deer  River  at  Ironion,  N.   Y., 

for  1912, 

[Alex.  Barlow,  observer.] 


July. 

August. 

September. 

October. 

November. 

December. 

Day. 

Oaee 
height. 

Dia- 
charge. 

Gage 
height. 

Dis- 
charge. 

iSigS. 

Dis- 
charge. 

he^t 

Dis- 
charge. 

he^t. 

Dis. 
charge. 

htS^t, 

Dis- 
charge. 

1 

1.39 
1.38 
1.35 
1.52 
1.64 

1.68 
1.49 
1.44 
1.44 
1.46 

1.42 
1.31 
1.44 
1.42 
1.36 

1.31 
1.28 
1.16 
1.12 
1.06 

1.19 
1.16 
1.20 
1.19 
1.62 

1.69 
2.15 
2.05 
1.72 
1.44 
1.64 

84 
82 
78 
102 
122 

112 
98 
91 
91 
93 

88 
72 
91 
88 
78 

72 
60 
54 
61 
46 

68 
66 
69 
68 
102 

131 
238 
212 
137 
91 
122 

1.49 
1.66 
1.85 
1.80 
1.72 

1.60 

1.88 

2.4 

2.1 

1.90 

1.95 
2.2 
1.92 
1.89 
1.85 

2.56 

2.2 

2.1 

2.5 

2.8 

2.8 

2.45 

2.3 

2.8 

2.65 

2.6 

3.1 

2.7 

2.75 

3.6 

98 
126 
164 
153 
137 

115 
171 
309 
225 
197 

187 
251 
180 
173 
164 

358 
251 
225 
341 
446 

446 

325 
279 
446 
392 

341 
666 
410 
428 
754 

2.85 

2.5 

2.3 

2.2 

2.05 

1.91 
1.95 
1.78 
1.70 
1.76 

1.75 

1.80 

2.1 

1.98 

1.88 

1.78 
1.71 
1.61 
1.68 
1.74 

1.61 
1.62 
1.58 
1.60 
2.4 

2.7 

2.45 

2.25 

2.1 

2.55 

1.95 

465 
341 
279 
251 
212 

177 
187 
148 
133 
145 

143 
153 
225 
194 
171 

149 
136 
117 
129 
141 

117 
119 
113 
115 
308 

410 
325 
265 
225 
358 
187 

1.9 

2.0 

1.92 

1.8 

1.75 

L7 
2.1 
6.8 
4.0 
3.3 

2.8 
2.6 
2.6 
4.1 
3.6 

8.3 

3.1 

2.95 

2.6 

2.7 

2.6 
2.4 
2.25 
2.2 
2.1  ' 

2.25 

2.35 

2.3 

2.35 

2.55 

175 
199 
180 
153 
143 

133 

225 

2,810 

1,060 

656 

446 
375 
341 

666 

566 
504 
375 
410 

375 
308 

965 
251 
225 

265 
294 
279 
284 
358 

2.3 

4.8 
5.8 
3.3 
3.0 

3.1 
3.0 
2.45 
2. 25 
2.5 

2.45 
2.55 
2.65 
2.9 
2.6 

2.6 

2.7 

2.86 

3.8 

3.2 

3.4 
3.4 
3.4 
3.6 
3.8 

3.7 
3.6 
3.6 
3.4 
3.3 
3.8 

279 

2       .  . 

1.680 

3 

2,810 
656 

4       .  . 

6 

524 

6    

566 

7 

£34 

g       

825 

9 

266 

10 

341 

11 

325 

12 

85S 

18 

302 

14 

484 

16 

375 

16 

341 

17 

410 

18 

465 

19 

990 

20 

610 

21 

704 

22 

7D4 

23 

704 

24 

754 

26 

26 

27 

28 

29 

30 

31 

1.12 

1.09 
1.10 
1.11 
1.22 
1.36 
1.35 

61 

48 
49 
50 
61 
79 
78 

920 

864 
806 
808 
704 
656 
960 

Note.— Daily  discharge  determined  from  a  weU-deflued  rating  curve. 
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Monthly  diaeharge  of  Deer  River  at  IronUm,  N.  Y.^Jor  1912. 
[Drainage  area,  206  square  miles.] 


Montli. 


July  25-31. 
August — 
Sefptember, 
October. . . 
November. 
December. 


Diflcharge  In  second-feet. 


Maximum. 


79 
238 
754 
405 
2,810 
2,810 


Minimum. 


48 
45 
98 
113 
133 
265 


Mean. 


69.4 
94.3 


208 
476 


Per 
square 
mile. 


0.288 
.458 
1.40 
1.01 
2.31 
3.33 


Run-off 
(depth  in 
inches  on 
drainage 
area). 


0.07 
.53 
1.56 
1.16 
2.58 
3.84 


Accu- 
racy. 


ULCB  CH41CPLAIN  AT  BUBLINGTON,  VT. 

Ijooation. — On  the  south  side  of  the  roadway  leading  to  the  dock  of  the  Ghamplain 
Transportation  Co.  at  Burlington,  Vt.,  at  a  point  about  80  feet  from  the  road  at 
the  foot  of  King  Street. 

Records  available.— May,  1907,  to  December  31, 1912. 

Oa^e. — Staff;  read  once  daily.  Comparison  of  gage  readings,  made  under  the  direc- 
tion of  Prof.  A.  D.  Butterfield  on  calm  days  during  1907-8,  indicate  that  the 
zero  of  the  gage  at  Burlington  is  at  practically  the  same  elevation  as  that  of  the 
gage  at  Fort  Montgomery,  namely,  92.50  feet  above  mean  sea  level. 

Cooperation.— Gage  heights  at  Burlington  furnished  through  the  courtesy  of  Mr. 
D.  A.  Loomis,  general  manager  of  the  Champlain  Transportation  Co. 

Daiby  gage  height,  in  feet,  of  Lake  Champlain  at  Btwlington,   Vt.,  for  1912. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 ^ 

2 

"i'so" 

2.80 
2.80 
2.70 

2.65 

2.30 
2.30 
2.30 

"i.72' 

8.60 
8.78 
3.90 
8.90 
3.98 

4.26 

7.20 
6.89 
6.80 
6.70 

0.60 
6.40 
6.20 
6.10 
6.00 

5.93 

"6."  to' 
5.60 
5.50 

6.60 
5.50 
5.50 

5.50 
5.66 
5.65 
5.63 
5.60 

5.60 

6.06 

"6.46' 
6.40 
6.40 

6.30 
6.20 
6.10 

'  6. 06" 

5.90 
5.83 
5.75 
5.66 
5.50 

**6.'46' 
5.20 
5.00 
4.90 

4.82 
4.70 

"4.66" 
4.50 

4.50 
4.20 
4.10 
4.00 

3.80 
8.70 
3.60 
8.60 
3.50 

8.50 

"iio" 

8.20 

2.06 
2.00 
2.00 

*  2.' 66' 

1.95 
1.90 
1.90 
1.90 
1.85 

'i.M 
1.48 
1.48 
1.45 

1.45 
1.43 

"i.'is' 

1.40 

1.40 
1.40 
1.38 
1.38 

1.40 
1.45 
1.50 
1.60 
1.60 

1.65 

"Tso" 

1.88 
1.90 

1.90 
1.88 
1.88 

"i.'w 

1.90 
1.90 
1.88 
1.88 
1.88 

"i.ss" 

1.85 
1.80 
1.80 

1.78 
1.75 

""i.'75" 
1.70 

1.70 
1.70 
1.70 
1.70 

1.70 
1.70 
1.80 
1.85 
1.92 

2.28 

2.45 
2.42 
2.40 

2.38 
2.35 

"2."35 
2.40 

2.40 
2.40 
2.70 
8.00 

8.20 
8.22 
3.30 
3.35 
8.40 

8.50 
8.50 
3.48 
3.45 
3.40 

3.40 
3.40 
8.40 
3.60 
3.58 

3.42 
8.40 
8.20 
8.10 
3.00 

2.90 
2.90 

8 

2.90 

4 

2.90 

5 

2.30 

1.72 

2.90 

6 

3.00 

7 

3.03 

8 

2.67 
2.55 
2.40 

2.40 
2.30 
2.28 

5.39 
6.00 
6.29 

6.38 
6.41 
6.49 

9 

"i'io 

1.74 

3.05 

10 

3.00 

11 

2.97 

12  

1.74 

8.00 
2.90 

"i'w* 

2.60 
2.55 
2.50 
2.48 
2.48 

'2.' so" 

2.50 
2.40 
2.30 

2.30 
2.20 

'i'26' 
2.10* 
2.06 

1.85 
1.85 
1.80 
1.80 

1.75 
1.75 

"'i.'76' 
1.72 

1.70 
1.70 
1.70 
1.65 
1.62 

1.56 
1.53 
1.50 
1.50 
1.50 
1.50 

2.98 

13 

2.95 

14 

2.10 

2.95 

15 

2.15 

2.15 
2.18 
2.18 
2.18 
2.18 

6.46 

6.65 
6.87 
7.05 
7.20 
7.32 

"7.26' 
7.33 
7.35 
7.42 

7.48 
7.56 

2.93 

16 

'2. 66" 
1.90 

"i.*76" 

1.78 

"i.'ss" 

2.05 
2.20 

2.28 
2.48 
2.58 

*i'66" 

2.68 
2.68 
2.70 
2.82 
8.00 

2.90 

17 

2.90 

18 

2.90 

19 

20 

2.90 
2.90 

21 

2.90 

22 

2.26 
2.47 
2,60 
2.60 

2.60 
2.60 

"i.'TO 

1.72 

23 

2.96 

24 

25 

2.98 
2.98 

26 

2.95 

27 

2.93 

28 

2.63 

29   

2.60 
2.60 
2.60 

1.72 

7.55 
7.30 

"6.96" 
5.95 

ao 

SI 

2.90 
2.90 

NoTB.— Lake  froMn  completely  over  Jan.  26.    Thickest  ice  noted  14  inches.    No  infonnation  as  to  datt 
on  whkdi  the  lake  opened.    loe  was  6^  inches  thick  Apr.  10. 
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BICHELIETT  BIVEB  AT  FOBT  MONTOOMSBT,  K.  T. 

Location. — ^About  half  a  mile  from  the  head  of  Richelieu  River  at  the  outlet  of  Lake 
GhampMn,  about  1  mile  northeast  of  the  village  of  Rouses  Point  and  three^ighths 
of  a  mile  south  of  the  Canadian  boundary;  in  the  fort. 

Beoords  available. — 1875  to  1912;  data  published  in  the  reports  of  the  Deep  Water- 
ways Survey,  the  annual  reports  of  the  State  engineer  and  surveyor  of  the  State 
of  New  York,  and  in  the  water-supply  papers  of  the  United  States  Geological 
Survey. 

Drainage  area.— 8,180  square  miles  at  Chambly. 

Oage. — Staff;  read  once  daily.  Elevation  of  gage  zero  at  Fort  Montgomery  is  92.50 
feet  above  mean  sea  level;  high-water  level  is  at  elevation  101.6  feet;  probably 
lowest  elevation  recorded  at  Fort  Montgomery  is  91.9  feet  November  13,  1908. 
Gage  heights  are  given  as  sea-level  elevations. 

Determination  of  flow. — ^The  daily  discharge  of  the  lake  has  been  determined  from 
observations  of  depth  and  discharge  over  the  Chambly  dam,  35  miles  below  the 
head  of  Richelieu  River,  made  in  1898  by  the  United  States  Board  of  Deep 
Waterways.  A  discharge  rating  curve  has  been  constructed  from  the  observa- 
tions at  Chambly  dam  and  the  gage  readings  at  Rouses  Point.  The  area  tributary 
to  the  river  between  Rouses  Point  and  Chambly  is  310  square  miles. 

Winter  flow. — Relation  of  gage  height  to  discharge  probably  affected  by  ice,  as  the 
entire  sur&ce  of  Lake  Champlain  freezes  over  nearly  every  winter. 

Cooperation. — Observations  of  gage  heights  are  made  under  the  direction  of  the 
Corps  of  Engineers  of  the  United  States  Army.  Gage  readings  reported  weekly 
to  the  Survey  through  the  courtesy  of  Maj.  Edward  Burr. 

Accuracy. — ^Estimates  of  daily  discharge  since  1907  are  withheld  pending  verifica- 
tion of  the  rating  curve. 


Digitized  by  VjOOQIC 


STBEAMS  TBIBUTABY  TO  ST.   LAWRENCE  BIVEB. 


109 


Daily  gaffe  height^  in  feet,  of.  Richelieu  River  at  Fort  Montgomery,  N.  Y.jfor  1911-lt, 

[Wm.  KcComb,  obaarver.] 


Day. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1011. 
1 

93.9 
93.95 
03.95 
94.05 
94.35 

94.25 

94.36 

94.45 

94.4 

94.45 

94.6 

94.35 

94.5 

94.45 

94.4 

94.46 

94.4 

94.5 

91.55 

94.4 

M.45 
94.35 
94.35 
94.85 
94.3 

94.3 

94.3 

94.26 

94.46 

94.8 

94.3 

95.2 

95.25 

96.2 

95.2 

95.15 

96.1 
96.1 
95.1 
95.1 
96.00 

94.95 

94.96 

94.96 

95.0 

94.8 

94.8 
94.8 
94.8 
94.7 
94.8 

94.76 

94.6 

94.6 

94.6 

94.6 

94.56 
94.6 
94.55 
94.55 
94.5 
94.5 

94.3 

94.46 
94.35 

94.4 
94.4 
94.35 
94.35 
94.3 

94.3 

94.35 

94.3 

94.26 

94.35 

94.26 

94.3 

94.26 

94.3 

94.26 

94.2 
94.2 
94.25 
94.2 
94.26 

94.25 
94.2 
94.2 

94.5 
94.6 
94.4 
94  \ 
94.4 

94.4 
94.45 
91.35 
94.4 
94.3 

94.3 

94.25 

94.3 

94.3 

94.26 

94.2 
94.2 
91.2 
94.2 
94.26 

94.15 

94.26 

94.16 

91.2 

94.1 

94.1 
94.2 
94.2 
94.2 

94.2 

94.15 

94.1 

94.1 

94.06 

94.06 

94.1 

94.06 

94.1 

94.06 

94.0 
94.06 
94.0 
94.06 
94.06 

94.1 

94.15 

94.2 

94.26 

94.26 

94.25 

94.2 

94.26 

94.26 

94.8 

94.35 

94.6 

94.66 

94.86 

96.06 

96.3 

94.2 
94.2 
94.16 
9115 
94.1 

94.15 

94.1 

94.06 

94.1 

94.06 

94.1 

94.1 

94.05 

94.15 

94.15 

94.25 

94.8 

94.4 

94.5 

94.6 

94.8 
94.96 
96.0 
96.0 
95.0 

95.1 

96.15 

96.0 

95.2 

96.35 

96.6 

95.3 

95.3 

96.35 

95.3 

96.4 

96.45 
96.8 
96.3 
96.4 
96.65 

97.0 
97.2 
97.3 

'98.'i6* 
96.26 

96.3 

96.36 

98.8 

96.8 

98.3 

96.26 

98.3 

98.26 

96.85 

98.4 

95.76 

95.9 

96.2 

96.3 

96.4 

96.6 
97.0 
97.7 
98.35 
98.6 

96.75 
98.8 
98.8 
98.86 
98.96 

98.96 
99.2 
99.5 
99.6 
99.7 

99.8 
100.0 
99.7 
99.9 
99.9 

100.06 
100.26 

99.6 

99.6 

99.6 

98.6 
98.5 
98.6 
98.6 
98.66 

96.5 

96.35 

98.35 

98.2 

96.06 

96.06 

98.0 

97.8 

97.8 

97.9 

97.6 
97.6 
97.4 
97.3 
97.4 

97.2 
97.0 
96.9 
97.0 
96.7 

96.7 
96.6 
96.6 
96.4 
96.3 
96.2 

99.4 

99.3 

99.15 

99.0 

98.9 

99.0 
98.7 
98.6 
98.4 
98.3 

98.4 
98.3 
98.3 
98.0 
98.0 

97.9 
97.9 
98.0 
97.8 
97.9 

97.8 
97.95 
98.7 
98.2 
98.0 

98.1 
98.1 
96.1 
97.6 
97.9 
98.1 

96.25 

96.06 

96.0 

95.95 

95.9 

95.8 

96.7 

95.66 

96.56 

95.5 

96.5 
96.65 
95.6 
96.46 
96.4 

96.3 

95.25 

95.3 

95.26 

06.16 

06.05 

05.1 

94.9 

94.9 

96.0 

94.9 

94.96 

94.8 

94.6 

94.6 

98.5 
98.7 
98.8 
98.8 
98.7 

98.8 
98.6 
98.7 
98.3 
98.4 

98.2 
98.3 
97.9 
98.0 
96.05 

97.9 

97.66 

97.5 

97.3 

97.4 

97.2 

97.1 

97.06 

06.9 

96.8 

96.6 

96.65 

96.6 

96.3 

96.2 

94.55 
94.55 
94.5 
94.45 
94.4 

94.5 

94.26 

94.3 

94.26 

94.3 

94.15 

94.16 

94.06 

94.1 

94.0 

94.15 

94.1 

93.9 

93.9 

94.0 

98.0 
98.8 
98.75 
03.05 
08.06 

03.7 

08.65 

03.6 

03.76 

03.65 

03.6 

06.2 
96.0 
96.1 
96.0 
95.96 

96.0 
95.85 
95.75 
95.6 
95.6 

05.5 
05.6 
05.5 
05.4 
06.4 

05.1 
05.2 
06.1 
05.0 
06.05 

95.2 
04.8 
04.7 
94.7 
04.7 

94.6 

94.6 

94.55 

94.6 

94.5 

94.5 

93.6 
93.6 
93.66 
93.6 
93.6 

93.46 
93.46 
93.6 
93.4 
93.36 

93.26 

93.25 

93.3 

03.26 

93.25 

98.15 

03.15 

03.25 

03.1 

03.1 

98.2 
98.4 
92.96 
93.16 
98.1 

98.16 
98.16 
93.2 
03.0 
03.0 
93.06 

94.46 

94.6 

94.3 

94.35 

94.3 

M.4 
94.35 
94.4 
94.5 
94.5 

94.2 

94.25 

94.2 

94.25 

94.06 

M.05 
94.0 
94.16 
94.06 
08.9 

94.0 

94.1 

03.9 

93.85 

93.8 

93.9 

93.76 

93.86 

93.7 

93.75 

93.8 

03.05 
08.3 
02.05 
02.05 
98.0 

98.15 

02.06 

02.05 

93.3 

93.0 

03.0 
92.9 
92.9 
02.06 
03.4 

03.0 
02.0 
02.06 
98.0 
02.0 

92.06 

02.06 

93.0 

03.15 

02.0 

02.06 

03.2 

92.9 

93.0 

92.0 

03.0 
03.0 
03.8 
03.75 
03.8 

98.7 
93.0 
98.8 
03.7 
03.9 

08.8 
03.8 
03.0 
04.06 
08.86 

03.8 
04.0 
04.06 
04.0 
04.1 

04.16 
04.4 
04.6 
04.36 
04.26 

04.3 

04.3 

04.25 

04.2 

04.26 

03.0 
02.0 
02.06 
93.45 
92.06 

02.85 
02.06 
93.15 
03.05 
93.06 

03.1 
03.06 
03. 0 
03.05 
03.1 

03.0 

03.1 

03.2 

08.15 

03.2 

03.8 

03.36 

03.35 

03.45 

03.6 

03.4 

03.6 

03.5 

08.66 

03.3 

03.45 

04.25 
04.2 
04.45 
04.25 
04.3 

04.25 
04.4 
04.2 
94.3 
94.1 

94.15 

94.45 

94.16 

94.1 

94.0 

04.1 

04.25 

04.15 

04.4 

93.0 

03.05 
04.2 
04.0 
03.05 
04.25 

04.6 
94.7 
94.65 
94.9 
94.8 
94.8 

93.3 

93.8 

03.46 

03.5 

03.46 

03.45 

03.6 

03.4 

03.4 

08.7 

08.5 
03.0 
08.46 
08.6 
98.5 

98.4 

98.5 

08.4 

93.66 

98.6 

08.65 
08.6 
08.0 
03.66 
03.6 

03.7 
03.7 
03.0 
04.0 
03.0 

05.2 

04.75 

04.76 

06.1 

04.8 

04.0 
94.8 
05.0 
05.2 
05.35 

06.55 
05.6 
05.5 
06.7 
06.66 

05.7 
05.0 
05.8 
06.0 
96.8 

96.0 
05.7 
05.7 
06.7 
06.6 

96.8 
05.8 
05.6 
05.7 
05.6 

08.9 

2 

03.0 

3 

03.8 

4 

03  0 

5 

04.0 

6 

03.0 

7 

03.9 

8 

03.85 

0 

04  0 

10 

04.0 

11 

04.15 

12 

03.06 

13 f 

14 

04.06 
04.25 

15 

04.46 

16 

04.46 

17 

04.65 

18 

04.65 

19 

04.7 

20 

04.8 

21 

94.76 

22 

05.0 

23 

04.8 

24 

05.0 

25 

05.2 

26 

05.26 

27 

95.7 

28 

05.2 

29 

05.3 

30 

05.25 

31 

05.8 

1912. 
1   

95.5 

2 

96.0 

3  

95  3 

4 

95.6 

5 

95.5 

6 

95.7 

7 

95.6 

8 

95.8 

9 

95.6 

10 

96.9 

11 

95.6 

12 

95.5 

13 

95.6 

14 

95  66 

15 

95.5 

16 

05.4 

17 

05.3 

18 

95.3 

19 

95.3 

20 

96.25 

21 

06.36 

22 

05.3 

23 

05.35 

24 

06.36 

25  

06.4 

26 

05.4 

27 

06.25 

28 

29 

S 

30 

81 

a  Lake  closed. 
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SUBFACE  WATER  SUPPLY,  1912,  PABT  IV. 


SABANAC  BIVEB  NEAB  PLATTSBUBG,  N.  T. 

Location. — ^At  the  Lozier  dam  of  the  Plattsburg  Gas  &  Electric  Co.,  about  6  mileB 
above  the  mouth  of  the  river  at  Plattsburg,  N.  Y. 

Becords  available.— March  27,  1903,  to  December  31, 1912. 

Drainage  area. — 624  square  miles. 

Gages. — ^The  crest  gage  is  a  vertical  8ta£f  located  at  the  angle  in  the  wing  wall  at  the 
right  hand  end  of  the  racks.  The  tail  race  gage  is  a  vertical  staff  spiked  to  the 
crib  dike  between  the  tail  race  and  the  river  about  50  feet  below  the  power  hooae. 

Discharge  measurenxentB. — ^The  record  at  this  station  includes  the  flow  over  a 
spillway  crest  171.75  feet  in  length,  the  discharge  through  two  5-feet  waste  gages, 
when  open,  and  the  discharge  througfh  four  33-inch  Victor  turbines,  controlled  by 
automatic  governors.  Experiments  have  been  made  at  Cornell  University 
hydraulic  laboratory  on  a  model  ogee  section  of  the  dam  from  which  coefficients 
have  been  derived  for  the  calculation  of  the  discharge  over  the  dam.  The  ratings 
of  the  waste  gates  and  the  turbines  are  not  available. 

Accuracy. — Since  the  turbine  and  waste  gate  ratings  are  not  available,  the  data  for  this 
station  is  being  held  up  until  these  ratings  can  be  made. 

Cooperation. — Records  at  this  station  are  furnished  by  the  Plattsburg  Gas  &  Electric 
Co.,  Herbert  A.  Stutchbury,  superintendent. 

Discharge  measurements  ofSaranac  River  near  Plattsburg ^  N.  Y.,  in  1912. 


Date. 

Hydrographer. 

heiS5t.« 

Dis- 
charge. 

Aug.  30 
30 

G.  J.  Lyon 

Feet. 
2.06 
2.79 
1.99 
1.84 
2.23 

8k.  ft. 
300 

do ' 

557 

31 

do 

292 

31 

do 

299 

31 

do 

as2 

a  Oage  in  tail  race. 
ATJSABLE  BIVEB  AT  ATJ8ABLE  FOBK8,  N.  T. 

Location. — In  the  village  of  Ausable  Forks,  immediately  below  the  junction  of  the 

East  and  West  branches  and  about  15  miles  above  the  mouth  of  the  river. 
Becords  available. — ^August  17,  1910,  to  December  31,  1912.    Data  also  In  annual 

reports  of  the  New  York  State  Water  Supply  Commission  and  New  York  State 

Conservation  Commission. 
Drainage  area. — 487  square  miles. 
Oage. — Chain,  on  the  left  bank,  about  100  feet  below  the  junction  of  East  and  Weet 

branches  of  Ausable  River;  read  twice  daily;  datum  unchanged. 
Channel. — ^Bed  of  sand  and  gravel;  liable  to  shift;  channel  divided  by  an  island. 
Discharge  measurements. — ^Made  from  a  cable  about  1}  miles  below  the  gage.    A  t 

this  place  the  river  flows  in  one  channel. 
Winter  flow. — Ice  may  form  on  the  riffles  below  the  gage  and  either  divert  or  cause 

backwater. 
Accuracy. — Conditions  at  the  measuring  section  good.    Very  good  discharge  rating 

curve  developed.    Estimates  good. 

Discharge  measurements  of  Ausable  River  at  Ausable  Forhs^  N.  Y.,  in  191  g. 


Date. 

Hydrographer. 

he^l 

Dis- 
chatige. 

Feb.  28a 

O  H.  Onflpl^J 

Fed. 
3.62 
6.00 
4.55 
«.02 
4.44 
3.50 

See.-fL 
181 

Apr.     9 

Fnuik  WohfP-. , . 

2,340 

1.430 

10 

do 

17 
May  136 
July  29 

C.  C.  Ck)vert 

6.270 

Frank  Weber 

1,200 

G.  H.  Canfleld 

182 

a  Made  under  complete  ioe  cover  at  cable;  river  nearly  open  at  gags  and  Just  below. 
^  A  very  sudden  rise  took  place  near  the  finish  of  this  measmeiiieiit. 
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Daily  gage  height,  in  feet,  o/Atudble  River  at  Atuable  Forks,  N.  Y.,for  1912. 
(A.  8.  Baker,  obsorver.] 


^r>ay.  Jan.      Feb.     liar.     Apr.     ICay.    June.  '  July.    Aug.     Sept.     Oct.     Not.    Dec. 


1. 
2. 
3. 
A. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
13. 
18. 
14. 

15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
35, 

2S, 

37. 
28, 
29, 
SO, 
31, 


4.30 
4.34 
4.28 
4.14 
4.06 

3.06 
3.82 
3.06 
3. 88 
3.04 

3.06 
4.11 
4.02 
4.00 
3.78 

8.86 
3.86 
3.82 
3.72 
3.67 

3.61 
3.71 
3.64 
3.60 
3.06 

3.70 
3.70 
3.64 
3.81 
3.76 
3.70 


3.60 
3.60 
3.64 
3.60 
3.74 

3.69 
3.58 
3.60 
3.72 
3.68 

8.60 
3.64 
3.60 
8.67 
3.66 

3.66 
3.68 
3.63 
3.60 
3.66 

3.60 
3.60 
3.88 
3.64 
3.62 

3.70 
3.64 
3.60 
3.64 


3.68 
3.66 
3.06 
3.67 
8.66 

3.64 
3.68 
3.63 
3.66 
3.66 

3.57 
3.68 
8.63 
3.60 
3.60 

3.66 
3.92 
4.08 
4.17 
4.44 

4.22 
4.04 
3.86 
3.70 
3.72 

3.76 
3.68 
3.74 
4.24 
4.31 
4.32 


4.66 
4.84 
4.C4 
3.98 
4.41 

5.7 
7.2 
6.3 
4.9 
4.6 

4.40 
4.30 
4.34 
4.34 
6.26 

6.6 
5.9 
4.8 
6.4 
4.9 

4.6 
4.6 
6.2 
6.06 
4.7 

4.40 

4.6 

4.7 

4.40 

4.2 


4.06 
4.24 
4.16 
4.14 
4.04 

4.35 

4.6 

4.7 

4.66 

4.4 

4.21 

4.26 

4.6 

4.7 

4.35 

4.20 

4.9 

4.75 

4.46 

4.34 

6.1 

6.9 

5.1 

4.65 

4.7 

4.6 

4.26 

4.26 

4.7 

6.7 

5.2 


4.86 
4.6 
4.36 
4.28 
4.19 

4.07 

4.06 

3.98 

3.9 

3.88 

8.84 
3.82 
3.80 
3.78 
3.82 

3.82 
3.70 
3.75 
3.72 
3.74 

3.67 
3.71 
3.68 
3.63 
3.60 

3.58 
3.64 
3.56 
3.56 
3.54 


3.66 
3.33 
3.54 
3.43 
4.06 

3.68 
3.68 
3.67 
3.64 
3.60 

3.72 
3.76 
3.58 
3.64 
3,73 

3.64 
3.61 
3.60 
3.59 
3.58 

3.33 
3.77 
3.78 
3.71 
3.66 

3.62 
3.53 
3.54 
3.58 
3.62 
3.56 


3.56 
3.56 
3.62 
3.64 
3.68 

3.69 
3.66 
3.64 
3.62 
3.61 

3.63 
4.00 
3.79 
3.76 
3.72 

3.72 
3.68 
3.58 
3.63 
3.63 

3.57 
3.57 
3.56 
8.54 
3.58 

3.66 
3.06 
3.99 
3.88 
3.82 
3.72 


3.68 
3.96 
8.9S 
3.84 
3.84 

4.04 
4.04 
3.96 
3.84 
3.72 

3.82 
3.84 
•3,76 
3.70 
3.61 

4.02 
4.14 
3.92 
4.41 
4.7 

4.6 

4.40 

4.06 

4.18 

4.03 

4.01 
3.89 
3.88 
3.94 
4.6 


4.32 
4.14 
3.08 
3.92 
3.80 

3.82 
3.78 
3.72 
3.64 
3.72 

3.77 
3.76 
4.34 
4.08 
4.00 

3.94 
3.82 
8.81 
3.84 
3.93 

3.82 
3.74 
3.79 
4.38 
6.0 

4.95 

4.6 

4.35 

4.16 

4.00 

3.98 


3.94 
4.22 

4.00 
3.95 
3.90 

8.90 

3.92 

6.9 

5.0 

4.6 

4.10 
4.00 
4.28 
4.55 
4.75 

4.6 

4.28 

4.20 

4.01 

4.01 

4.00 
3.95 
3.96 
3.96 
3.99 

3.96 
3.94 
3.92 
3.91 
3.88 


3.8S 
3.91 
4.75 
4.45 
4.26 

4.44 

4.65 
4.30 
4.06 
4.12 

4.04 
3.93 
3.97 
3.96 
3.86 

3.87 
3.97 
8.96 
4.26 
3.80 

8.18 
8.14 
4.02 
4.12 
4.18 

4.15 
4.06 
8.93 
8.84 
8.80 
8.83 


NonL— Relation  of  ga^B  height  to  diacharge  affected  by  ioe  from  about  Jan.  6  to  ICar.  15. 
Dav^  dMiorge,  in  ucand-Jeet,  o/Ausable  River  at  Atisable  Forks,  N.  Y.,/or  1910-1912. 


Day. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Day. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1910. 
\ 

194 
194 
202 

257 
388 

1,130 
707 
231 
231 
292 

167 
292 
210 
210 
194 

231 
231 
399 
311 
311 

348 
543 
473 
367 
399 

606 
388 
292 
311 
267 

348 
202 
329 
441 
694 

889 
748 
388 
311 
388 

388 
473 
348 
339 
329 

292 

292 
267 
273 
301 

301 
431 
367 
202 
399 

301 
431 
441 
643 
616 

1910. 
16 

202 
226 
202 
210 
187 

202. 
194 
210 
194 
167 

181 
273 
265 
249 
273 

210 
210 
231 
210 
226 

202 
210 
226 
257 
292 

241 

367 
1,180 
762 
367 
320 

399 
292 
273 
367 
266 

409 
367 
329 
301 
339 

311 
257 
311 
257 
301 

656 

2 

17 

329 
249 
311 
267 

226 
226 
210 
210 
210 

210 
187 
187 
210 
181 
167 

473 

3 

18  

462 

4 

19 

616 

6 

20 

473 

6 

21 

339 

7 

22  

452 

8 

23 

431 

9 

24   

388 

10 

25 

463 

11 

26 

748 

13 

27 

409 

13 

28 

311 

14 

29 

348 

15 

30 

348 

31 

776 
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SURFACE  WATEB  SUPPLY,   1912,   PABT  IV. 


Daily  dUcharge,  in  second-feet,  o/Aiuable  River  at  AuaabU  Fcrks,  N.  Y.,forl91(hmi- 

Continued. 


Day. 

Jan. 

Feb. 

liar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

,Dec 

1911. 
1 

330 
199 
422 

185 
199 

296 

407 
217 
211 
189 

196 
217 
446 
388 
436 

585 

538 
277 
215 
245 

286 
269 
369 

832 

1:260 

2,000 

1,100 

776 

567 

218 
199 
205 
211 
205 

192 
218 
185 
205 
199 

148 
154 
178 
159 
165 

241 

496 

604 

818 

1,230 

889 
642 
431 
273 
292 

329 
257 
311 
918 
1,020 
1,040 

473 
555 

578 
629 
409 

2,450 
4,880 
2,340 
962 
1,050 

990 
1,000 
1,300 
2,570 
3,940 

2,340 
1,510 
1,250 
976 
1,130 

1,070 
976 
976 
889 

1,230 

1,800 
2,220 
3,210 
8,940 
3,940 

1,440 

1,070 

642 

567 

1,180 

4,250 
9,510 
6,210 
2,110 
1,510 

1,160 
1,000 
1,070 
1,070 
2,940 

7,270 
4,880 
1,900 
3,350 
2,110 

1,510 
1,510 
5,870 
2,450 
1,700 

1,160 
1,510 
1,700 
1,160 
860 

4,250 
9,130 
2,690 
1,700 
1,060 

982 
1,000 
i;600 
1,000 
1,900 

1,600 

1,800 

1  420 

776 

707 

508 
1,280 
520 
707 
681 

485 
555 

496 
629 
734 

707 
532 
399 
399 
292 
365 

604 
918 
804 
776 
642 

1,080 
1,510 
1,700 
1,420 
1,160 

874 

947 

1,510 

1,700 

1,080 

860 
2,110 
1,800 
1,250 
1,070 

5,530 
4,880 
2,570 
1,600 
1,700 

1,510 
047 
947 
1,700 
4,250 
2,820 

441 
608 
441 
358 
378 

282 
339 
249 
452 
520 

485 

578 

1,330 

1,020 

818 

904 
790 
532 
399 
358 

329 
301 
282 
320 
180 

420 
266 
241 
249 
257 

2,000 

1,330 

1,100 

976 

846 

681 
655 
567 
473 
452 

409 
388 
367 
348 
388 

388 
273 
320 
292 
311 

249 
282 

257 
218 
194 

181 
236 
167 
167 
154 

265 

187 
249 
194 
181 

181 
194 
174 
147 
174 

167 
140 
167 
117 
117 

154 
167 
202 
273 
210 

167 
167 
122 
147 
154 

194 
358 
160 
160 
160 
194 

167 

51 
154 

92 
668 

257 
257 
249 
226 
194 

292 
320 
181 
226 
301 

226 
202 
104 
187 
181 

51 
339 
348 
282 
211 

210 
147 
154 
181 
210 
167 

140 
147 
147 
154 
127 

122 
167 
181 
194 
160 

167 
134 
140 
147 
140 

167 
140 
127 
117 
154 

241 

147 
167 
160 
210 

160 
164 
167 
226 

257 
218 

167 
167 
210 
226 
257 

265 
341 

226 

210 
202 

218 
590 
358 
329 
292 

292 
257 
181 
218 
218 

174 
174 
167 
154 
181 

2il 
543 
578 
452 
388 
292   . 

302 
174 
174 
174 
181 

590 
832 
409 
218 
226 

210 
226 
241 
210 
210 

240 
202 
273 
210 
210 

167 
241 
210 
181 
202 

226 
257 
210 
226 
257 

257 
543 
567 
409 
409 

642 
642 
567 
400 
282 

388 

400 
329 
273 
202 

616 

776 

496 
1,180 
1,700 

1,510 
1,160 

694 

832 

620 

003 
462 
452 
520 
1,510 

226 
293 

257 

378 

1,080 

804 
520 

273 
339 
348 
329 
2]& 

249 
339 

W 

2 

4tJ 

3 

3a 

4 

¥S 

5 

345 

6 

38 

7 

la 

8 

320 

7fi2 

w» 

0 

348      sati 

33) 

10 

329 

329 
265 
226 

218 
226 

218 
181 
265 

1,100 
846 

655 
730 
860 
668 
496 

388 

348 
339 
Ml 
241 

265 

1,040 
776 
567 
496 

867 

388 

348 
292 

226 
293 

339 
329 
1,070 
694 
590 

520 
388 

378 
409 
506 

388 

311 

358 
1,130 
5,200 

2,220 
1,510 
1,080 

804 

590 

567   . 

453 

453 

531 

1,210 

681 

485 

388 

962 
409 
430 
367 

348 

ZA 

11 

s:% 

12 

i.Trt) 

13 

I'M 

14 

7()m 

15 

i.zn 

16 

« 

17 

TV 

18 

tfi 

19 

til 

20 

::» 

21 

s:^ 

22 

292      35 

23 

357    1.4S 

24 

311  1  1,700 

25 

188 

206 
422 

578 

329  1    9iC 

25 

134    rf 

27 

SI     sn 

28  . 

2SS    «e 

29 

616      SA 

30      

616 

530 
889 
590 
532 
473 

473 
496 

1  im 

31 

!,:(» 

1912. 
1 

1,000 

1,070 

976 

776 

668 

426 
310 
434 
363 
416 

434 
687 
493 
473 

278 

345 
345 
310 
233 
199 

162 
225 
181 
155 
193 

218 
218 
181 
302 
256 
218 

155 
155 
181 
155 
249 

150 
145 
155 
233 
205 

155 
181 
155 
139 
134 

134 
145 
118 
166 
142 

165 
166 
384 
192 
178 

232 

192 
165 
192 

m 

2 

4fa 

3 

\jm 

4 

vso 

5 

9i; 

6 

I2V 

7 

]Mt 

8 

4.880  1  !,("' 

9 

73ol  6e 

10 

11 

12 

o«0'    5S 

13 

976-    3» 

14 

1,43D      C.C 
1,800      i-1 

1,510      441 
976      U5 

16 

16 

17 

18 

860      ^ 

19 

603      9S 

20 

603      ST 

21 

590        14 

22 

532         9 

23 

543 
532 

578 

543 

630 
496 
485 
453 

616 

24 

748 

25 

m 

26 

:« 

27 

04 

28 

49$ 

39 

«» 

30 

^ 

81 

3« 

NoTE.^I>aIly  discharge  determined  from  a  well-deflned  nttnx  curve.    For  the  period  dnrtaiff  which  k* 
was  present,^  Feb.  25  to  Mar.  23,  1911.  and  Jan.  6  to  Mar.  15,  1912,  coefflcients  varytaig  from  80  to  90  per 

oent  were  applied  to  the  open-water  discharge.    These  coefflcients  are  based  on  disohaige '^ 

but  the  daily  dischaige  for  these  periods  can  be  considered  only  approximate. 
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M<mih!y  discharge  of  AtuabU  River  at  AtuahU  ForhSf  N,   T,,  for  1910-1912. 
[Drainage  area,  487  square  milBS.] 


Month. 


August  17-31. 
Beptember... 

October 

November... 
December 


1910. 


March 

Aprfl 

May 

June 

July 

August 

September. 

October 

November.. 
December. . 


1911. 


January. . . . 
February . . 

March 

Ajpril 

May 

June 

July 

August 

September. 

October 

November., 
December. . 


1912. 


The  year. 


Discharge  in  seoond-feet. 


Maximum, 


329 

1,130 

1,180 

889 

775 


2,000 

4,880 

9,130 

1,330 

358 

257 

832 

1,100 

1,210 

4,250 


1,070 

384 

1,230 

9,510 

5,530 

2,000 

668 

590 

1,700 

5,200 

4,880 

1,800 


9,510 


Minimum. 


167 
167 
302 
267 
257 


185 
473 
265 
160 
117 
117 
167 
181 
134 
234 


155 
118 
148 
567 
612 
154 
51 
154 
202 
226 
452 
9 


Mean. 


225 
271 
351 
383 
423 


510 
1,720 
1,340 
470 
182 
164 
256 
437 
421 
902 


401 
176 
410 
2,490 
1,690 
489 
224 
273 
649 
780 
994 
679 


765 


square 
mile. 


0.462 
.556 
.721 
.786 
.860 


1.05 

3.53 

2.76 

.965 

.374 

.337 

.526 

.897 

.864 

1.86 


.823 
.361 
.842 
5.11 
3.47 
1.00 
.460 
.561 
1.33 
1.60 
1.92 
1.39 


1.57 


Run-off 
(depth  in 
inches  on 

drainage 
area). 


0.26 
.62 
.83 
.88 

1.00 


1.21 

3.04 

3.17 

1.08 

.43 

.30 

.50 

1.03 

.96 

2.13 


.97 
5.70 
4.00 
1.12 
.53 
.65 
1.48 
1.84 
2.14 
1.60 


27.37 


Accu- 
racy. 


EAST  CBEEK  NEAB  BT7TLAND,  VT. 

Location. — At  Lester  Bridge,  on  the  road  from  Rutland  to  Brandon,  Vt.,  about  3  miles 
north  of  Rutland »  2^  miles  below  the  union  of  the  two  branches  which  drain  Blue 
Ridge  Mountain,  and  3^  miles  above  the  confluence  with  Otter  River. 

Records  available.— August  9,  1911,  to  December  31,  1912. 

Drainage  area. — 47  square  miles. 

Oage.— Vertical  staff,  fastened  to  the  left-hand  downstream  side  of  the  bridge. 

Channel. — Probably  permanent. 

Discharge  measurements. — ^Made  from  the  bridge  or  by  wading.  None  made 
during  1912. 

Artificial  control. — The  flow  of  the  stream  is  regulated  by  two  dams  near  the  head- 
waters and  one  dam  about  a  mile  below  the  station.  The  upper  dams  store  con- 
siderable water.  The  relation  between  gage  height  and  discharge  is  not  affected 
by  backwater  from  the  dam  below. 

Accuracy. — Diurnal  fluctuation  of  discharge  caused  by  the  operation  of  the  mills 
above  the  station  makes  the  computation  of  the  mean  daily  flow,  based  on  two 
observations,  incorrect.    It  is  considered  advisable,  however,  to  publish  the  gage 
reader's  observations  pending  studies  to  determine  the  best  use  of  them. 
1572*»— W8P  324—13 8 
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SURFACE  WATER  SUPPLY,  1912,  PART  IV. 


Daily  gage  height,  in  feet,  of  East  Creek  near  RiUland,  Vt,,/or  291i. 
[M.  Lester,  observer.] 


2. 
3. 
4.. 
5.. 

6.. 
7. 
8. 
9.. 
10.. 

II.. 
13.. 
13.. 
14.. 
15.. 

16.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
25.. 

26.. 

27.. 
28.. 
29.. 
30.. 
31.. 


March. 


Day. 


A.  M.      P.  M. 


3.85 
3.7 
3.85 
3.9 
4.2 

3.8 
3.88 
3.7 
3.65 
3.5 

3.6 

3.5 

3.58 

3.85 

3.95 

3.72 


3.8 

3.7 
4.0 
4.3 
4.45 
4.0 

4.0 

3.7 

3.78 

3.6 

3.62 

3.65 
3.85 
3.9 
4.7 
4.05 
4.2 


Aprfl. 


A.  M.      P.  M, 


4.05 
.3.82 
3.7 
8.65 
3.72 

4.2 

4.6 

5.12 

3.88 

3.75 

3.8 
3.7 
4.0 
4.0 
3.75 

4.35 

4.7 

4.62 

4.95 

4.7 

4.7 

4.65 

4.7 

4.55 

4.6 

4.55 

4.75 

4.5 

4.3 

4.25 


4.35 
4.2 
3.7 
3.8 
4.75 

6.0 

5.35 

4.7 

3.8 

3.85 

3.82 

4.15 

4.02 

3.8 

4.4 

5.0 
4.7 
4.52 
5.0 
4.75 

4.7 

4.62 

4.7 

4.75 

4.6 

4.6 

4.55 

4.35 

4.3 

4.25 


May. 


A.  M.     P.  M. 


4.0 

3.85 

3.8 

3.72 

3.68 

3.6 

3.75 

3.7 

3.62 

3.75 

3.8 
3.6 
3.75 
3.85 
3.72 

3.7 

4.65 

4.02 

4.1 

4.3 

4.6 
4.85 
4.62 
4.45 
4.12 

3.88 

3.75 

3.7 

3.5 

4.3 

5.0 


4.08 
3.9 
3.9 
3.8 
3.6 

3.9 

3.82 

3.8 

4.0 

4.0 

3.6 
3.6 
3.8 
3.9 
3.88 

4.05 

4.5 

4.15 

4.2 

4.4 

4.68 

4.7 

4.6 

4.5 

4.0 

3.9 
3.8 
3.75 
3.85 
4.8 
5.35 


June. 


July. 


A.M.      P.M.      A.M.  i  P.M. 


4.7 
4.7 
4.62 
4.55 

4.25 
4.25 
3.85 
3.72 
3.75 

3.4 

3.25 

3.55 

3.42 

3.48 

3.42 

3.6 

3.45 

3.4 

3.35 

3.3 

3.3 

3.25 

3.22 

3.2 

3.22 

3.3 

3.25 

3.2 

3.5 


4.75 
4.7 
4.6 
4.5 

4.3 
4.0 
3.9 
3.7 
3.62 

3.4 

3.5 

3.65 

3.6 

3.5 

3.68 

3.6 

3.6 

3.5 

3.9 

3.  2 

3.6 

3.4 

3.6 

3.58 

3.7 
3.7 
3.6 
3.55 
3.42 


3.35 

S.3 

3.5 

8.4  ' 

3.55 

3.4 
3.45 

3.5  I 

3.4    I 
3.66 

3.55  I 
3.5 

*•* 

3.S5  I 

3.4    > 

3.4    , 

3.3    I 
3. 48 
3.6S 
3.55 

3.55 

3.9 

3.55 

8.6 

3.6 

3.6  I 
3.55 

3.58 

3.75' 

3.7  I 
3.7    ' 


35 

1-J 
l.i 
36 
3.G 

IS 
H« 

3.6i 
3  » 

1^ 

36 

17 
S  t 
3.63 

3.S 

tr 

3.: 

1:3 
3: 

3.7 

3.:5 

!• 

s.: 
1: 

3-> 

3-n 
3.5 


Day. 


1 
2 
3 
4 
5 

6 
7. 
8. 
9. 
10. 

11, 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21, 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


August. 


A.  M.      P.  M. 


3.75 
3.6 
3.65 
3.85 
3.7 

3.9 

3.7 

3.68 

3.6 

3.58 

3.75 
3.85 
3.75 
3.8 
3.8 

3.9 

3.8 

3.65 

3.6 

3.48 

3.7 

3.88 

3.7 

3.5 

3.52 

3.55 
3.8 
3.35 
3.8 
3.58 
3.6 


3.7 
3.7 
3.9 
3.8 
3.8 

3.75 
3.7 
3.65 
3.85 
3.7 

3.7 
3.9 
3.55 
3.82 
3.95 

3.8 

3.72 

3.52 

3.85 

3.7 

3.88 
3.75 
3.8 
3.72 
3.65 

3.92 

3.7 

3.82 

3.75 

3.8 

3.85 


September. 


A. M.     P. M 


3.55 

3.98 

3.7 

3.7 

3.6 

3.9 

3.5 

3.55 

3.5 

3.6 

3.55 

3.8 

3.78 

3.7 

3.58 

4.2 

3.4 
3.3 
3.55 
4.15 

4.2 
3.65 
3.48 
3.45 
3.4 

3.32 

3.75 

3.3 

3.22 

3.8 


3.85 
3.95 
3.8 
3.75 
3.7 

3.85 

3.72 

3.7 

3.62 

3.7 

3.9 
3.8 
3.9 
3.8 
3.8 

3.75 
3.8 
3.7 
3.95 
4.12 

3.9 
3.8 
3.85 
3.78 
3.45 

3.72 

3.75 

3.8 

3.7 

3.75 


October. 


A.  M.     P. M 


3.22 

3.65 

3.45 

3.4 

3.4 

3.4 

3.6 

3.48 

3.4 

3.25 

3.2 
3.2 
8.32 
3.25 
3.15 

3.4 

3.45 

3.4 

3.35 

3.3 

3.1 

3.12 

3.25 

4.45 
4.6 

4.05 

3.85 

3.7 

3.68 

3.7 

3.6 


3.96 

3.85 

3.7 

3.82 

3.78 

3.82 
3.85 
3.9 
3.92 
3.9 

4.0 
3.88 
3.45 
3.82 
3.78 

3.8 
3.9 
3.88 
3.8 
3.75 

3.92 

3.88 

4.6 

4.7 

4.28 

4.22 
3.72 
3.8 
3.78 
3.75 
3.7 


November. 


A.  M.     P.  M. 


8.6 
8.7 
3.55 
3.5 
3.65 

3.5 

3.5 

4.25 

3.8 

3.5 

3.65 

3.72 

3.7 

3.75 

3.8 

3.5 
3.6 
3.6 
3.5 
3.55 

3.6 
3.62 
3.6 
3.55 
3.4 

3.6 

3.62 

3.7 

3.5 

3.65 


3.92 

3.8 
3.6 
3.8 
3.68 

3.65 
3.95 
4.0 
3.62 
3.8 

3.9 
8.92 
3.95 
3.9 

3.85 

3.72 
3.52 
3.7 
3.72 
3.9 

3.85 

3.7 

3.72 

3.42 

3.8 

3.85 
3.85 
8.5 
4.0 


Deoember. 


A.M.     P.M. 


I 


3.55 
3.43 
3.65 
3.88 
3.7 

3.96 
3.6 
3.6 
3.55 
3.7 

3.66 

3.6 

3.7 

3.6 

3.6 

3.55 
3.75 
3.65 
4.0 
4.0s 

3.7 
3.68 
3.55 
3.5 
3.6 

3.7 
3.58 
3.65 
3.5 
3.45 
4.0 


3.5 
4.4 

4.0 
4.0s 

4.0 

405 

4.{C 
3.6 
4f 
3-S5 

193 
3S 
3.9 
3-v 
3.3 

3.» 
3  * 

3  V 

4  2 

3.92 

3.9 
3-5 
3.« 
3.72 
3.3 

3.» 
If 
16S 

3-4 
lU 

4.1 


Note.— Ice  went  out  of  the  creek  about  Mar.  15.    Gage  read  about  6  a.  m.  and  6  p.  m. 
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WIN008XI  BIVEB  AT  MONTPELIEB,  VT. 

Ijooation.— At  the  covered  wooden  highway  bridge  near  the  Central  Vermont  Rail- 
road station  in  Montpelier  and  near  the  plant  of  the  Oolton  Manufacturing  Co., 
just  above  the  mouth  of  Dog  River. 

BecordB  available.— May  19,  1909,  to  December  31,  1912. 

Drainage  area. — ^Not  measured. 

Gktge.— Chain,  attached  to  the  highway  bridge;  datum  unchanged. 

ChanneL — ^Probably  permanent. 

Discharge  xneasurexnentB. — ^Made  from  a  footbridge  about  half  a  mile  below  the 
highway  bridge. 

Winter  flow. — Relation  between  gage  height  and  discharge  during  the  winter 
months  is  sometimes  affected  by  ice. 

Accuracy. — Diurnal  fluctuation  of  discharge,  caused  by  artificial  control  of  the  stream 
above  this  station,  makes  the  computation  of  the  mean  daily  flow  based  on  two 
observations  incorrect.  A  portable  automatic  gage  was  set  up  at  this  station 
on  October  11, 1912,  and  a  continuous  record  of  gage  heights  was  obtained  from  4 
p.  m.  imtil  midnight  October  12  and  from  1  p.  m.  October  14  until  October  17. 
The  hourly  gage  heights  recorded  by  this  instrument  are  shown  in  the  following 
table .  Estimates  of  daily  flow  made  from  these  hourly  gage  heights  and  from  semi- 
daily  readings  for  October  12, 15, 16,  and  17  show  that  estimates  of  daily  flow  based 
on  two  readings  would  be  in  error  37  per  cent,  52  per  cent,  61  per  cent,  and  66  per 
cent,  respectively.  As  a  good  rating  curve  has  been  developed,  however,  it  is 
considered  advisable  to  publish  the  gage  reader's  observations,  together  with  the 
rate  of  flow  corresponding  to  each. 

Ilourly  gage  JieighU  of  Winooski  River  at  Montpelier,  Vt.^from  portable  automatic  gage. 


Hour. 

October. 

n. 

12. 

14. 

15. 

16. 

17. 

1 

8.43 

4.12 

4.22 

3.97 

2 

3.47 

4.11 

4.19 

3.97 

3 

3.53 

4.06 

4.18 

3.96 

4 

3.55 

4.08 

4.15 

3.95 

5 

3.55 

4.07 

4.14 

3.94 

0 

3.55 

4.04 

4.14 

3.94 

7 

4.07 

4.54 

4.54 

4.20 

8 

4.07 

4.59 

4.54 

4.52 

9 

4.07 

4.59 

4.53 

4.49 

10 

4.07 

4.55 

4.54 

4.37 

11 

4.06 

4.58 

4.54 

4.19 

Noon. 

4.03 

4.37 

4.27 

4.29 

1 

4.14 

4.61 

4.53 

4.52 

4.25 

2 

4.21 

4.66 

4.57 

4.52 

4.53 

3 

4.22 

4.67 

4.55 

4.53 

4.53 

4 

4.36 

4.22 

4.66 

4.65 

4.53 

4.50 

5 

4.42 

4.23 

4.46 

4.65 

4.53 

4.4S 

6 

4.26 

4.24 

4.29 

4.37 

4.26 

4.10 

7 

3.81 

4.25 

4.53 

4.36 

4.00 

4.22 

8 

3.79 

4.21 

4.46 

4.34 

4.00 

4.25 

9 

3.78 

4.20 

4.40 

4.34 

4.00 

4.26 

10 

3.59 

4.23 

4.28 

4.32 

4.00 

4.25 

11 

3.59 

4.26 

4.19 

4.29 

4.00 

4.25 

Midnight. 

3.58 

4.76 

4.20 

4.26 

3.98 

4.25 
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Discharge  measurements  of  Winooski  Rher  at  Montpelier,  Vt,  in  1912. 


Date.' 

Hydrographer. 

T^U 

DIs- 

Feb.  19a 

a.  H.  rjftnflftifi                                                                 

Fttt. 
A.TI 
4.08 
4.01 
4.S5 
4.51 

Src.-ft. 

174 

Sept.  46 
Oct.   12c 

J.  O,  MftthArn ... 

203 

C.  8.  De  Golyer 

ISO 

13c 

.  .do 

&54 

14  <" 

do 

341 

a  Made  ander  complete  ice  cover  2,000  feet  downstream  item  bridge. 
h  Made  at  foot  bridge  below  gage, 
e  Made  by  wading  below  the  gage. 

Daily  gage  height,  in  feet,  and  discharge,  in  seoomd-Jut,  of  Winooski  River  at  MontpelUr^ 

Vt.,  for  1912. 

[Raymond  Colton,  observer.] 


January. 

February. 

Maicfa. 

Day. 

A.M. 

P.M. 

A.M. 

P.M. 

A.M. 

P.M. 

Oaee 
height. 

Dis- 
charge. 

he^R. 

Dis- 
charge. 

he^t 

Dis- 
charge. 

heigSt. 

Dis- 
charge. 

he^t 

Dfe- 
charge. 

hS^t. 

charge. 

1       

4.6 
4.65 
4.6 
4.6 
4.6 

4.5 

4.6 
4.6 
4.65 
4.6 

::;:.:. 

4.6 
4.65 
4.6 
4.6 
4.5 

4.5 

4.6 

4.6 

4.65 

4.6 

6.0 
4.9 
4.7 
4.8 
4.8 

4.85 
4.8 
4.9 
4.8 
4.8 

4.9 

4.9 
4.8 
4.9 
4.8 

4.8 

4.7 
4.9 
4.7 
4.7 

4.8 
5.0 
5.05 
4.9 
5.0 

4.9 
5.0 
5.0 
5.0 

5.0 
4.9 
4.9 
5.  OS 
5.1 

5.0 
6.05 
6.2 
5.0 
4.9 

5.2 
6.2 
6.4 
5.3 
5.26 

6.4 
6.4 
6.9 
6.6 
7.6 

6.9 
6.1 
6.1 
5.3 
5.2 

4.9 
4.9 
7.1 
9.3 
8.9 
8.1 

2    

.... ... 

3        

..... 

4    

5            

■ 

6 

7 

8    

0 

.... 

10    

11     

12 

4.7 
4.7 

4.7 
4.7 

....... 

13    

.... 

14 

....... 

16 

4.9 

4.7 
5.1 
4.9 
4.7 
6.0 

4.9 
4.8 
4.8 
4.9 
4.8 

4.85 
4.8 
4.75 
4.8 
4.7 
4.8 

;:::::: 

4.9 

4.7 
5.0 
4.9 
4.7 
6.0 

4.9 
4.8 
4.8 
4.9 
4.8 

4.85 
4.8 
4.76 

4.8 
4,7 
4.8 

..... 

16 

17  

»-  -- 

18 

..... 

19    

....... 

20 

... .... 

21 

22 

*' 

23 

24 

•  . 

25 

26 

27 

' 

28 

29 

30 

31 

1 
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Daily  gage  height^  in  feet  j  and  discharge,  in  second-feet,  of  WinoosH  River  at  Montpelier, 

VLjfor  1912 — Continued. 


April. 

May, 

June. 

Day. 

A.M. 

P. 

If. 

A. 

M. 

P. 

M. 

A. 

M. 

P. 

M. 

he^. 

Dis- 
charge. 

he^t. 

Dis- 
charge. 

heS^t. 

Dfe- 
charge. 

he^. 

Dfe. 
charge. 

Oaee 
height. 

Dfe. 
charge. 

hei^. 

Dis- 
charge. 

1 

5.8 
6.9 
6.3 
6.3 
7.4 

7.9 
14.4 
9.9 
8.4 
7.7 

7.6 
7.7 
7.1 
7.6 
8.6 

10.9 
9.3 
8.5 
8.0 
7.5 

7.2 
6.8 
7.6 
7.2 
6.4 

6.36 
6.0 
6.8 
6.7 
6.3 

1,210 
1,300 
1,660 
1,660 
2,900 

8,530 
16,000 
6,340 
4,180 
3,270 

8,020 
3,270 
2,540 
3,140 
4,460 

7,900 
5,440 
4,320 
3,660 
3,020 

2,660 
2,190 
8,140 

1,760 

1,710 
1,380 
1,210 
1,130 
840 

5.2 
5.1 
4.9 
5.0 
5.0 

5.2 
5.8 
6.2 
6.0 
6.1 

5.0 
4.8 
4.8 
6.6 
5.4 

5.6 
7.5 
6.2 
5.6 
5.3 

9.3 
8.4 
7.4 
6.8 
6.4 

6.2 
5.6 
6.4 
6.6 
9.6 
9.8 

776 
710 
590 
650 
650 

775 
1,210 
775 
660 
710 

660 
535 
535 
1,970 
910 

1,060 
3,020 
1,560 
1,060 
840 

5,440 
4,180 
2,900 
2,190 
1,760 

1,660 
1,060 
910 
980 
6,890 
6,190 

5.1 

5.0 

4.95 

6.06 

5.0 

6.0 

5.3 

5.1 

5.06 

5.0 

4.8 
4.7 
4.8 
6.1 
5.4 

6.2 
7.2 
6.0 
5.4 
5.4 

8.7 
7.8 
7.4 
6.6 
6.3 

6.8 
6.6 
6.3 
6.7 
9.8 
10.1 

710 
650 
620 
680 
650 

1,880 
840 
710 
680 
650 

635 
480 
635 
1,470 
910 

775 

2,660 

1,380 

910 

910 

4,600 
8,400 
2,900 
1,970 
1,660 

1,210 
1,060 
840 
2,080 
6,190 
6,640 

8.7 
7.4 
7.0 
6.3 
6.0 

6.2 
5.4 
6.3 
6.2 
5.3 

5.3 
5.2 
6.1 
6.0 

4.8 

4.7 

4.6 

4.55 

4.5 

4.4 

4.6 
4.4 
4.4 
4.4 

4.5 

4.46 

4.3 
4.3 
4.2 
4.25 
4.2 

4,600 
2,900 
2,420 
1,660 
1,380 

1,560 
910 
840 
776 
840 

840 
776 
710 
650 
535 

480 
430 
406 
381 
334 

430 
334 
834 
834 
881 

868 
289 
289 
246 
268 
246 

8.3 
7.2 
6.6 
6.3 
6.1 

6.8 

5.5 

5.36 

5.1 

5.2 

5.3 
5.1 
5.1 
4.8 
4.7 

4.76 

4.55 

4.5 

4.5 

4.5 

4.4 

4.4 
4.4 
4.4 

4.4 

4.4 
4.3 
4.2 
4.2 
4.25 
4.2 

4,060 

2    

2,6«\ 
l,97(r 

3 

4 

1,660 
1,470 

1,210 

5 

6 

7 

980 

8 

11.9 
9.0 
7.3 

7.3 
7.1 
7.6 
7.6 
7.7 

9.9 
10.0 
8.8 
8.2 

0,500 
6,020 
2,780 

2,780 
2,540 
3,140 
3,020 
3,270 

6,840 
6,490 
4,060 
3.920 

875 

9 

710 

10 

776 

11 

840 

12 

710 

13 

710 

14  .             

536 

16 

480 

16 

606 

17... 

406 

18         

381 

19 

381 

20     

8.1    8,790 

7.5  3,020 
7.1    2,540 

8.6  4,460 

7.1  2,540 

6.7  2,060 

6.3    1,660 

6.2  1,560 
6.9    1,300 
6.7    1,130 
5.6       980 

381 

21     

834 

22 

334 

23         

334 

24 

334 

25 

26 

334 
334 

27         

289 

28 

246 

29         

246 

30 

268 

31         

246 
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Daily  gage  height,  in  feet,  and  ditcharge,  in  9econd'feet,  of  Winooehi  River  at  MontpeHer, 

Vt,for  /PijJ— Continued. 


Day. 


Oaw 
height. 


July. 


A.M. 


Dfe. 
chai<ge. 


P.M. 


Dis- 
dtaxg^ 


he^t 


August. 


A.M. 


Dis- 


P.M. 


Et.  charge. 


Gage 


height,  diaige. 


September. 


A.M. 


Lto- 


G.««e 


beif^t.  clivgB. 


P.M. 


Dis- 


1. 
2. 
3. 
4. 
6. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22 
23 
24. 
25 

26 
27 
28 
29 

ao 

31 


4.2 
4.1 
4.0 
3.9 
3.8 

3.6 
3.5 
3.45 
3.5 
3.6 

4.0 
4.4 
4.3 
4.3 
4.3 

4.2 
4.2 
4.2 
4.1 
4.0 

3.6 
4.7 
4.5 
4.3 
4.2 

3.9 

4.0 

4.05 

4.0 

4.1 

4.2 


246 

206 
168 
132 
100 

61 
83 
26 


168 
834 


289 

246 
246 
246 
206 
168 

51 
480 
381 
289 
246 

132 
168 
187 
168 
206 
246 


4.2 
4.2 
4.0 
3.8 
3.65 

3.5 
3.5 
3.4 
8.6 
3.6 

4.1 
4.3 
4.2 
4.2 
4.3 

4.3 

4.2 

4.15 

4.1 

3.9 

4.0 
4.2 
4.3 
4.3 
4.1 

3.65 
4.0 
4.0 
4.0 
4.2 
4.3 


246 
246 
168 
100 
62 

33 
33 
19 
61 
51 

206 
289 
246 
346 
289 

289 
246 
226 
206 
132 

168 
246 
289 
289 


62 
168 
168 
168 
246 


4.3 
4.2 
4.2 
4.3 
4.3 

4.3 
4.3 
4.3 
4.3 
4.3 

4.5 
4.5 
4.3 
4.1 
4.0 

4.1 
4.1 
4.3 
4.1 
4.0 

4.1 
4.1 
3.8 
3.7 
3.6 

4.1 

4.0 

4.05 

4.0 

4.1 

3.9 


246 
246 
289 
289 


289 
289 


381 


289 
206 


206 
289 
206 


206 

206 

100 

73 

51 

206 
168 
187 
168 
206 
132 


4.2 
4.2 
4.3 
4.5 
4.3 

4.8 
4.3 
4.3 
4.8 
4.4 

4.5 

4.6 

4.25 

4.1 

4.1 

4.15 
4.2 
4.3 
4.0 
4.0 

4.1 
4.1 
3.9 
3.6 
3.6 

4.06 

4.0 

4.0 

4.0' 

4.1 

3.9 


246 
246 


381 


834 


430 
268 
206 
206 


246 
289 
168 
168 

206 
206 
132 
51 
51 

187 
168 
168 
168 
206 
132 


4.0 
3.9 
4.6 
4.25 
4.3 

4.35 
4.4 

4.0 
4.2 
4.1 

4.2 
4.2 
4.15 
4.15 
4.7 

4.8 
4.9 
4.8 
4.75 
4.9 

5.5 
6.0 
4.6 
4.6 
4.5 

4.5 
4.4 
4.4 

5.4 
4.9 


168 
132 
430 


312 
334 
168 
246 
206 

246 
246 
226 
226 
480 

535 
590 
635 
508 
500 

980 
650 
430 
430 
381 


834 
334 
910 
590 


4.1 
4.2 
4.4 
4.2 
4.2 

4.4 

4.45 
4.0 
4.25 
4.1 

4.2 

4.4 

4.15 

4.2 

5.0 

4.9 
4.7 

4.8 
4.8 
5.6 

5.3 

4.8 
4.5 
4.5 
4.5 

4.4 

4.S5 
4.5 
5.4 
4.75 


206 
246 
334 
246 
246 

334 

35S 

168 
2S8 
206 

246 
334 

Z» 
246 
650 

590 
4SD 
535 
535 

1,060 

840 
535 
3$1 
Sil 

m 

334 

312 

381 
910 
508 
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/Winooshi  River  at  Montp 


Daily  gage  height^  in  feet,  and  discharge^  in  Hcond-feet,  of  Winooehi  River  at  Montpelier, 


Day. 


October. 


A.M. 


he^t. 


Dfe. 
charge. 


he^. 


P.M. 


charge,  height. 


Dis- 


November. 


A.M. 


G«fe 


Dis- 
charge. 


P.M. 


Oa«e 

height. 


Dis- 
charge. 


December. 


A.M. 


Dto- 
charge. 


P.M. 


height. 


Dis- 
charge. 


1 
2 
3 

4. 
5 

6 
7 
8 
9 
10 

11 
12. 
13 
14 
15 

16. 

17, 
18, 
19. 
20 

21 
22 
23. 
24 
25. 

26 
27. 
28. 
29. 
30. 
31. 


4.7 
4.65 
4.4 
4.25 
4.2 

3.9 
4.3 
4.3 
4.3 
4.3 

4.1 
4.1 
4.7 
4.4 
4.4 

4.4 

4.35 
4.25 
4.0 
3.9 

4.3 
4.15 
4.0 
10.2 
8.0 

6.3 
5.5 
5.0 
4.7 
4.7 
4.7 


4S0 
455 
334 
288 
346 

132 
280 
289 
289 
280 

206 
206 
480 
334 
331 

334 
312 
268 
168 
132 

280 

226 

168 

6,790 

3,660 

1,660 
980 
650 
480 
480 
480 


4.7 
4.5 
4.4 
4.1 
4.0 

3.8 
4.3 
4.3 

4.2 
4.3 

4.2 
4.1 
4.5 
4.4 
4.6 

4.4 

4.3 

4.25 
3.9 
3.9 

4.3 

4.1 
4.4 
8.8 
7.3 

6.0 
5.3 
5.1 
4.7 
4.9 
4.7 


4S0 
381 
334 
206 
168 

100 
280 
289 
246 
289 

240 

206 
381 
334 
430 

334 
289 
268 
132 
132 

289 

206 

334 

4,740 

2,780 

1,380 
840 
710 
480 
590 
480 


4.7 
4.7 
4.6 
4.6 
4.6 

4.6 

4.6 
7.0 
6.2 
5.4 

6.0 
5.4 
5.2 
7.0 
6.3 

5.4 
5.3 
5.2 
4.8 
4.8 

4.7 
4.8 
4.8 
4.8 
4.8 

4.8 
4.9 
4.8 
4.8 

4.7 


480 
480 
430 
430 
430 

430 

430 

2,420 

1,560 

910 

650 

910 

775 

2,420 

1,660 

910 
840 
775 
535 
535 

480 
535 
535 
535 
535 

535 
690 
535 
535 
480 


4.7 
4.8 
4.65 
4.6 
4.5 

4.7 
4.6 
6.8 
6.0 
5.3 

5.1 
5.4 
5.0 
6.9 
6.0 

5.3 
5.3 
5.0 
4.8 
4.8 

4.8 
4.8 
4.8 
4.9 
4.8 

4.8 
4.8 
4.8 
4.8 
4.75 


535 
455 
430 
381 

480 

430 

2,190 

1,380 

840 

710 

910 

650 

2,300 

1,380 

840 
840 
650 
535 
535 

535 
535 
535 
690 
535 

535 
535 
535 
535 
608 


4.8 
4.7 
6.0 
4.8 
6.3 

5.2 
5.0 
4.8 

4.8 
4.8 

4.7 
4.8 
4.8 
4.7 
4.8 

4.6 
4.6 
4.7 
5.0 
5.1 

4.8 
4.35 
4.3 
4.3 
4.4 

4.4 
4.4 
4.5 
4.5 
4.5 
6.1 


635 
480 
650 
535 
840 

775 
650 
535 
535 
535 

480 
535 
635 
480 
635 

430 
430 
480 
650 
710 

535 
312 
289 
289 
334 

334 
334 

381 
381 
381 
710 


4.8 
4.7 
4.8 
4.8 
6.4 

5.0 
4.8 
4.8 
4.9 
4.8 

4.8 
4.8 
4.7 
4.8 
4.8 

4.65 

4.7 

4.7 

5.3 

4.8 

4.6 
4.3 
4.3 
4.3 
4.4 

4.35 

4.55 

4.5 

4.45 

4.5 

5.2 


636 
480 
636 
535 
910 

650 
535 
535 
590 
535 

536 
635 
480 
535 
535 

455 

480 
480 
840 
536 

430 
289 
289 
289 
334 

312 
406 
381 
358 
381 
776 


Note.— Relation  of  gaee  height  to  discharge  affected  by  ice  from  fint  part  of  January  until  the  latter 
part  of  March;  from  the  oeginnine  of  the  period,  ice  fonning  rapidlv  until  30  inches  thick,  gage  heights 
were  read  to  water  Burfiice.  Readings  were  taken  at  8.30  a.  m.  and  4.30  p.  m.  Daily  discharge  deter* 
mined  fh>m  a  rating  curve  well  defined  below  8,000  second-feet. 

WOBCS8TEB  BRANCH  OF  WINOOSEl  BIVEB  AT  MOKTPELIBB,  VT. 

Location. — ^At  Montpelier,  a  short  distance  below  the  plant  of  the  Lane  Manufactur- 
ing Co.,  near  the  junction  of  Worcester  Branch  with  the  main  stream. 

Records  available.— May  15,  1909,  to  December  31,  1912. 

Drainage  area. — ^Not  measured. 

Gkkge. — ^Vertical  staff,  fastened  to  a  stone  wall  and  tree  about  100  feet  below  the  plant; 
datum  imchanged. 

GhanneL — Probably  permanent. 

Diacharge  measurements. — ^Made  from  a  steel  highway  bridge  about  300  feet 
below  the  gage. 

Winter  flow. — Relation  between  gage  height  and  discharge  dining  the  winter  months 
is  materially  affected  by  ice. 

Accuracy. — Diurnal  fluctuation  of  discharge,  caused  by  artificial  control  of  the  stream 
above  this  station,  makes  the  computation  of  the  mean  daily  flow,  based  on  two 
observations,  inaccurate,  but  as  a  good  rating  curve  has  been  developed  it  is  con- 
sidered advisable  to  publish  the  gage  reader's  observations  together  with  the  rate 
of  flow  corTesi>onding  to  each. 
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SURFACE   WATBB  SUPPLY,  1912,   PART  IV. 


Discharge  meoMuremenU  of  Worcester  Brancfi  of  Winooski  River  at  Montpelier^  VI.  ^  in 

1912. 


Date. 

hei^t. 

I>fa- 
cihBTge. 

Feb.  20a 

a.  H.rrftnfl«W., 

Feet. 
1.99 
1.45 
1.11 
2.79 
1.95 

^'^t. 

Sept.   46 
Oct.   12* 

J,(},lAAthftni                                                                                                      

®.9 

C.  8.  DeOolyer 

22.7 

13» 

. . .  .do 

329 

146 

do 

131 

o  Made  under  complete  ioe  cover  of  first  bridge  below  gage, 
b  ICade  by  wading  near  the  gage. 

Daily  gcige  Jieight,  in  feet,  and  discharge^  in  second-feet,  of  Worcester  Branch  of  WinoosH 
River  at  MorUpelier,  Vt.,for  1912. 


[S.A 

.Luke, 

observer.] 

February. 

March. 

IHij. 

A.M. 

P.M. 

A.  M. 

P.M. 

hei^t. 

Dis- 
charge. 

height. 

Di&- 
chaiige. 

he^t. 

Dis. 
chaige. 

hd^t. 

Dis- 
charge. 

1           

1.5 
1.4 

66 
54 

2 

3 

1.4 

64 

4 

1.6 
1.6 

1.6 
1.7 
L7 
1.6 

66 
79 

79 
94 
94 
■79 

fi 

0 

7 

8 

9 

10 

i.7 

94 

11 

L7 

1.66 

1.7 

1.7 

1.8 

L9 

94 
86 
94 
94 
110 

127 

12 

1 

13 

14 

1 

15 

'..-..... 

16 

1 

17 

i'4 

2M 

18 

2.5 
2.7 
2.8 

2.7 
2.4 
2.3 

258 
309 
335 

309 
234 
210 

19 

20.. 



21 

1.5 
1.55 
1.6 
1.6 

66 
72 
79 
66 

22 

23 

24 

L7 

94 

25 

1.8 

L7 
L5 
1.6 
2.9 

4.7 

110 

94 

66 

79 

362 

954 

26 

1.5 
1.4 
1.45 
1.5 

66 
54 
60 
66 

27 

28 

29 

.  ...... 

ao 



31 

3.9 

666 
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Daily  gage  height,  in  feet,  and  discharge,  in  second-feet,  of  Worcester  Branch  of  Winooshi 
Hiver  at  Montpelier,  Vt,  for  191  ^--Continued. 


April. 

May. 

June. 

Day. 

A.M. 

P.M. 

A.M. 

P.M. 

A.M. 

P.M. 

Gaio 
height. 

DIs- 
charge. 

he^t. 

Dis- 
charge. 

h^t. 

DIs- 
charge. 

Gage 
height. 

Dfa- 
charge. 

Gage 
hei^t. 

Dis- 
charge. 

Gaee 
height. 

Dis- 
charge. 

1 

4.4 
3.2 
2.7 
2.4 
2.0 

4.0 
6.7 
10.0 
4.0 
3.2 

2.8 
3.2 
3.4 
3.5 
3.5 

4.5 
5.8 
4.0 
4.0 
3.6 

842 
447 
309 
234 
145 

700 

1,350 

3,540 

700 

447 

335 
447 
506 
536 
536 

878 
1,400 
700 
700 
568 

3.8 
3.0 
2.6 
2.3 
2.7 

•4.6 
10.0 
6.0 
3.8 
3.9 

3.2 
4.0 
4.0 

632 
390 
283 
210 
309 

878 

3,540 

1,480 

632 

666 

447 
700 
700 

2.0 
1.9 
1.8 
1.8 

145 
127 
110 
110 

2.0 
1.9 
1.7 
1.8 
1.6 

2.9 
2.1 
1.9 
•1.8 
1.8 

1.7 
1.6 
1.7 
2.2 
1.9 

2.0 
3.5 
2.8 
2.4 
2.4 

6.0 
3.2 
.11 

145 
127 

94 
110 

79 

362 
166 
127 
110 
110 

94 
79 
94 

187 
127 

146 
536 
335 
234 
234 

1,070 
447 
418 
2S.? 
336 

210 
145 
110 
234 
842 
1,030 

6.4 
3.0 
2.8 
2.8 
2.4 

2.1 
2.3 
2.0 
2.0 
1.6 

1.4 
1.3 
1.4 
1.4 
1.8 

1,230 
890 
335 
335 
234 

165 
210 
145 
146 
79 

54 
43 
64 
64 
43 

4.1 
2.8 
3.2 
2.5 
2.2 

2.0 
2.1 
1.9 
1.7 
1.7 

1.8 
1.6 
1.6 
1.6 
1.5 

1.5 
1.4 
1.5 

1.4 

1.3 
1.3 
1.2 
1.2 
1.3 

1.25 

1.3 

1.4 

1.0 

1.0 

734 

2 

336 

3.         .   . 

447 

4 

268 

5 

187 

6 

1.8 

2.4 

2.05 

1.86 

1.8 

1.7 

110 
234 
166 
118 
110 

94 

146 

7 

165 

8 

127 

9 

94 

10... 

94 

11  . 

110 

12 

66 

13  . 

i.6 
2.7 
2.0 

1.7 
3.6 
3.3 

79 
309 
146 

94 
668 
476 

79 

14 

79 

15.. 

4.5 

7.6 
4.7 
4.5 
4.2 
3.2 

3.3 
3.1 
4.3 
3.0 
2.8 

2.6 
2.8 
2.4 
1.9 
1,9 

878 

2,180 
954 
878 
770 
447 

476 
418 
806 
390 
336 

283 

335 
234 
127 
127 

66 

16  . 

66 

17 

1.5 
1.3 
1.3 
1.2 

1.2 
1.2 

66 
43 
43 
34 

34 
34 

64 

18  .   .. 

66 

19 

64 

20.    .   .    . 

2.1 

6.1 
8.9 
3.9 
2.8 
2.7 

166 

1,530 
666 
666 

54 

21 

43 

22 

3.2 
5.6 
3.3 
2.9 

2.8 
2.6 
2.6 
2.3 
2.0 

447 

1,270 

476 

362 

335 
283 
283 
210 
145 

43 

23  .   . 

34 

24 

335        2.6 

1.1 
1.1 

1.0 
.9 
1.0 
1.0 

26 
25 

17 
10 
17 
17 

34 

25. 

309 

2.8 

2.3 
2.0 
1.8 
2.4 
1.4 
4.9 

43 

28 

38 

27 

2.1 
1.9 
1.8 
4.6 
6.0 

165 
127 
110 
916 
1,070 

43 

28 

64 

29 

17 

30 

17 

31   
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SITBFACE  WATER  SUPPLY,  1912,  PABT  IV. 


Daily  gage  height^  in  feet,  and  diacharae,  in  Hcond-feet,  of  Worcester  Branch  of  Winoaahi 
Kiver  at  Montpeliery  Vt.for  19 lg--<}ontmued. 


July. 

August. 

September. 

Day. 

A. 

M. 

P. 

M. 

A. 

M. 

P. 

H. 

A.M. 

P. 

IC 

Oace 
heiiht. 

Dis- 
charge. 

he'S^t. 

DU- 
charge. 

he^t. 

Dis- 
charge. 

Gage 
height. 

Dis- 
charge. 

Ga£e 
hei^t. 

Dis- 
charge. 

he^t. 

Dls- 
charge. 

1 

1.0 
1.0 
.8 
.9 
.9 

.7 

17 
17 
6 
10 
10 

3 

1.2 
1.0 
1.3 
.8 
1.2 

1.3 

.0 

1.0 
.5 
.5 

1.2 
1.3 
.4 
.6 
1.1 

1.2 
1.4 
1.4 
1.3 
.7 

.9 
1.3 
1.4 
1.4 
1.3 

1.3 
.9 
1.0 
1.2 
1.3 
1.4 

34 
17 
43 
6 
34 

43 

1 

17 
0 
0 

34 
43 
0 

1 
25 

34 
54 
54 
43 
3 

10 
43 
54 
54 
43 

43 

10 
17 
34 
43 
54 

1.0 
.6 
.7 

17 
1 
3 

1.4 
1.3 
1.2 
1.0 
1.3 

•1.4 
1.3 
1.3 
1.3 
1.0 

1.1 
1.3 
1.3 
1.3 
1.5 

1.4 
1.0 
1.0 
1.1 
1.1 

1.1 
1.1 
1.0 
1.0 
1.0 

1.3 
2.0 
1.3 
1.5 
1.3 
1.3 

54 
43 
34 
17 
43 

54 
43 
43 
43 
17 

25 
43 
43 
43 

66 

54 
17 
17 
25 
25 

25 
25 

17 
17 
17 

43 
145 
43 
66 
43 
43 

1.2 
1.3 
1.5 
1.5 
1.4 

1.3 
1.3 
1.1 
1.3 
1.2 

1.3 
1.4 
1.2 
1.2 
2.0 

3.4 
1.9 
1.5 
2.5 
2.2 

3.0 
1.9 
1.6 
1.5 
1.5 

1.45 

1.5 

1.5 

1.2 

1.8 

34 

2  

1.1 
1.6 
1.3 
1.2 

1.15 
1.2 

25 
66 
43 

34 

30 
34 

43 

3 

66 

4  

66 

6 

1.1 

1.2 
1.1 
l.l 
1.0 
1.1 

1.1 
1.1 
1.2 
1.2 
1.2 

1.2 
1.0 

25 

34 
25 
25 
17 
25 

25 
25 
34 
34 
34 

34 

17 

54 

6 

42 

7 

43 

8 

3 

1 
0 

0 
0 
0 

25 

9 

1.15 
1.1 

1.1 
1.1 
1.1 
1.1 

30 
25 

25 
25 
25 
25 

43 

10 

34 

11 

43 

12 

54 

13 

34 

14    .... 

34 

15 

3 

0 

1 
3 
17 

1 

145 

16 

3.0 
1.7 
1.3 
2.7 
2.5 

2.3 

390 
94 
43 

309 
258 

187 

234 

17      

127 

18 

66 

19 

1.0 
.9 

.8 
1.0 
.8 
.9 

17 
10 

5 
17 

5 
10 

25S 

20 

1S7 

21 

145 

22   

i.3 
1.2 
1.2 
1.1 

.9 

.8 

43 
34 
34 
25 

10 
5 

127 

23 

1.4 
1.3 
1.3 

1.2 
1.2 
1.35 

54 

43 

.  43 

34 
34 
48 

79 

24    

66 

25 

66 

26 

1.0 
2.2 
1.4 
1.1 
1.1 
1.1 

17 
187 
54 
25 
25 
25 

09 

27 

66 

2S 

66 

29 

.8 
.7 
.7 

5 
3 
3 

34 

30 

1.7 

94 

110 

31 
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Daily  gage  height^  injeety  and  discharge,  in  second-feety  of  Worcester  Brar^ch  of  WinoosH 
River  at  Momtpeher,  Vt,  for  1912 — Continued. 


October. 

Noyember. 

December. 

Day. 

A. 

M. 

P.M. 

A. 

H. 

P. 

11. 

A. 

M. 

P. 

M. 

h«^t. 

Dla- 
charge. 

h^t. 

DL9. 
charge. 

heiS^^. 

charge. 

hel^t. 

Dis- 
charge. 

hei^t 

Dis- 
chai^. 

Gaffe 
height. 

Dis- 
charge. 

1 

1.7 
1.2 
1.2 
1.2 

94 
34 
34 
84 

1.5 
1.5 
1.5 
1.3 
1.1 

1.4 
1.3 
1.3 
1.26 
1.2 

1.4 
1.2 

66 
66 
66 
43 
26 

64 
43 
43 

38 
34 

64 
ZA 

1.5 
1.9 

66 
127 

1.6 
2.1 
1.8 
1.5 
1.5 

1.6 
1.9 
3.9 
2.7 
2.6 

2.3 
1.7 
2.0 
2.8 
2.8 

2.3 

2.1 
1.8 
1.8 
1.7 

1.7 
1.9 
1.8 
1.6 
1.8 

1.7 
1.6 
1.5 
1.5 
1.5 

79 
25 
110 
66 
66 

79 
127 
666 
309 
283 

210 
94 
145 
335 
335 

210 
166 

no 

110 
94 

94 
127 
110 

79 
110 

94 
79 
66 
66 
66 

1.6 
1.5 
2.9 
2.8 
2.0 

2.9 
2.5 

2.0 
1.8 
1.9 

1.6 
1.6 
1.3 
1.5 
1.5 

1.6 

1.45 

1.6 

2.7 

2.2 

1.6 
1.4 
1.5 
1.45 
1.4 

1.4 
1.4 
1.4 
1.3 
1.4 
1.5 

66 

2 

1.3 
3.7 
3.5 
2.1 

2.5 
2.7 

43 

600 
536 
166 

268 

309 

66 

3 

362 

4 

1.5 
1.6 

1.6 
1.5 
6.8 
3.1 

66 
79 

66 

66 

1,400 

418 

335 

5 

145 

6 

1.1 
1.1 
1.2 
1.2 
1.2 

1.1 
1.1 
2.8 
1.8 
1.8 

1.7 
1.4 
1.3 
1.2 

36 
26 
34 
34 
34 

26 

25 

336 

110 

110 

94 
64 
43 
34 

362 

7 

258 

8 

145 

9 

1.7 
1.7 

1.7 
1.6 
1.3 
1.35 

94 
94 

94 
79 
43 

48 

110 

10 

127 

11 

2.6 
1.9 
1.9 
2.6 
3.1 

2.6 

283 
127 
127 
283 
418 

258 

79 

12 

79 

13 

43 

14 

1.9 
2.0 

1.9 
1.6 
1.6 
1.4 
1.3 

1.3 
1.3 
1.6 
4.5 
3.9 

2.9 
2.5 
2.1 
1.9 
1.8 
1.6 

127 
146 

127 
66 
66 
64 
43 

43 
43 
66 
878 
666 

362 
268 
166 
127 
110 
79 

66 

15 

66 

16 

1.5 
1.3 
1.3 
1.6 
2.6 

1.6 

66 
43 
43 
66 
283 

66 

66 

17 

60 

18 

2.0 
1.9 
1.8 

1.7 
1.9 
1.7 

146 
127 
110 

94 
127 
94 

66 

19 

309 

20 

187 

21 

1.3 
1.2 
1.1 
8.6 
6.1 

3.1 

43 
84 

25 
2,680 
1,110 

418 

79 

22 

64 

23 

1.5 
1.5 

66 
66 

66 

24 

60 

25 

1.7 

1.7 
1.6 
1.6 
1.4 
1.4 

94 

94 
79 
66 
54 
54 

64 

26 

1.4 
1.35 
1.3 

64 
48 
43 

64 

27 

54 

28 

2,2 

1.9 
1.8 
1.6 

187 
127 
110 
79 

64 

29 

43 

30 

1.2 

1.6 

34 
79 

54 

31 

66 

Note.— Cage  heights  read  about  6.50  a.  m.  and  4.30  p.  m.    Daily  discharge  determined  from  a  well- 
defined  rating  curve. 

DOG  BIVBIl  AT  NOBTHFIELD,  VT. 

Iiocatioxi. — ^At  the  highway  bridge  in  Northfield,  Vt.,  near  the  Norwich  Uni- 
versity grounds.  Union  Brook  flows  into  Dog  River  a  short  distance  below  this 
station. 

BeoordB  available.— May  14,  1909,  to  December  14,  1912.  Records  from  May 
14,  1909,  to  August  23,  1910,  from  lower  bridge.  Records  from  August  23,  1910, 
to  December  31,  1912,  at  present  location. 

Drainage  area. — 57  square  miles. 

Oage. — Vertical  staff,  attached  to  highway  bridge. 

Datum. — Unchanged . 

Channel. — ^Probably  permanent. 

Discharge  zneasurementB. — ^Made  from  highway  bridge  at  high  stages  and  by 
wading  at  low  stages. 

Winter  flow. — Relation  between  gage  height  and  discharge  during  the  winter 
months  is  seriously  affected  by  ice. 

Accuracy. — ^The  rating  curve  for  this  station  is  good.  Diurnal  fluctuation,  due  to 
power  operations,  exists  to  some  extent,  but  it  is  not  thought  that  it  will 
materially  affect  computations  based  on  semidaily  observations. 
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D%9charge  measurementa  of  Dog  River  at  NorthfiM,  Vt.,  in  1911-lS. 


Date. 

Hydrographer. 

hd^U 

IKs- 
chez^e. 

1911. 
June  19a 

G.  H.Canfleld 

1.00 
1.28 

*^U 

1912. 
Sept.  13* 

J,  O.  Unthflrs ,        ,              ... 

aio 

a  Made  by  wading  100  feet  above  the  bridge.    Through  a  typographical  error  this 
given  incorrectly  in  Water  Supply  Paper  204. 
b  Made  by  wading  60  feet  bebw  the  Dridge. 


Daily  gage  heighty  in  feet,  of  Dog  River  at  NorU\field,  Vt^for  1912. 
[Florence  Doyle,  observer.] 


8.. 
9.. 
10.. 

11.. 
12.. 
13.. 
14.. 
16.. 

16.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
26.. 

26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Day. 


Jan. 


1 

1.65 

2 

1.52 

3 

1.52 

4 

1.60 

6 

1.52 

6 

1.46 

Feb. 


Mar. 


1.50 
1.54 
1.56 
1.74 
2.1 

1.68 
1.66 
1.56 
1.51 
1.44 

1.35 

1.42 

1.52 

2.4 

2.6 

2.45 


Apr. 


2.7 

2.2 

2.0 

1.86 

2.95 

4.8 
6.1 
4.9 
3.4 
3.2 

3.0 
3.2 
3.4 
3.8 
4.0 

6.6 
4.4 

3.9 
3.9 
3.2 

3.2 
3.0 
3.6 
2.9 
2.85 

2.7 

2.7 

2.4 

2.25 

2.05 


May. 


1.94 
1.93 
1.81 
1.75 
1.71 

2.1 

2.06 

1.88 

1.86 

1.85 

1.72 
1.66 
1.72 
1.91 
1.68 

1.96 

3.2 

2.6 

2.25 

2.3 

4.2 
3.1 
2.9 
2.6 
2.35 

2.2 

2.1 

1.88 

2.46 

4.0 

3.9 


June. 


3.9 

2.9 

2.9 

2.65 

2.45 

2.25 

2.3 

2.1 

1.86 

1.82 

1.92 
1.84 
1.79 
1.65 
1.62 

1.56 
1.56 
1.45 
1.42 
1.37 

1.32 
1.29 
1.24 
1.20 
1.18 

1.19 
1.15 
1.11 
1.08 
1.06 


July. 


1.06 
1.00 
1.04 
.90 
.94 

.86 
1.01 
1.00 
.94 
.92 

1.06 
1.00 
.96 
1.02 
1.00 

.02 

.88 

.90 

1.22 

1.00 

1.06 
1.44 
1.14 
.96 
.99 

.96 
.92 
.90 
.90 
.90 
.94 


Aug. 


a90 

.92 

1.12 

1.02 

.95 

1.02 
.90 
.92 
.90 
.96 

1.01 
1.10 
.94 
1.06 
1.02 

.96 
.96 
.94 
.90 
.96 

.90 
.90 
.94 
.92 
.92 

1.00 
1.28 
1.02 
.96 
.94 
.94 


Sept. 


0.96 
1.30 
1.14 
1.06 
1.06 

1.06 
1.04 
1.00 
.96 
.92 

1.06 
1.06 
.96 
.96 
.96 

1.72 
1.28 
1.10 
1.14 
1.42 

1.95 
1.49 
1.32 
1.26 
1.22 

1.16 
1.24 
1.12 
1.16 
1.5 


Oct 


1.21 
1.28 
1.18 
1.14 
1.18 

1.10 
1.10 
1.06 
1.04 
1.10 

1.09 
1.15 
1.14 
1.06 
1.18 

1.15 
1.14 
1.08 
1.07 
1.08 

1.10 

1.05 

1.58 

6.2 

3.4 

2.4 

2.25 

2.1 

1.88 

1.82 

1.7 


Not.    Dec 


1.85 
1.95 
1.82 
1.72 
1.76 

1.71 
1.92 
3.5 
2.65 
2.35 

2.2 
2.1 
2.4 
2.4 
2.45 

2.1 

2.0 

2.0 

1.90 

1.84 

1.80 
1.80 
1.76 
1.72 
1.80 

1.78 
1.74 
1.70 
1.60 
1.66 


1.74 
1.70 
2.9 
2L3 
2.05 

15 

2.3 

2.1 

1.S5 

I.SH 

LS2 
1.58 
LdO 
].» 
l.SS 

1.63 

1.55 

1.5S 

2.1 

1.75 

1.50 
1.55 
1.48 
1.40 
1.35 

1.40 
1.40 
1.10 
1.38 
L49 
2.06 


Note.— Relation  of  gage  heights  to  discharge  affected  by  ioe  Jan.  7  to  Mar.  15. 
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DaUy  (Kscharge,  in  seccmd-feet^  of  Dog  River  at  Northfield^  Vt.y/or  1912. 


Day. 

ii«. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

192 
123 
99 
84 
231 

682 
1,320 
718 
312 
274 

239 
274 
312 
293 
443 

1,030 
553 
419 
419 
274 

274 
239 
353 
223 

215 

192 
192 
149 
130 
105 

92 
91 
78 
72 
68 

111 
105 
86 
84 
82 

69 
63 
69 
89 
66 

94 
274 
177 
130 
136 

496 
256 
223 

177 
142 

123 

111 
86 
156 
443 
419 

419 
223 
223 

184 
156 

130 
136 
111 
84 
79 

90 
81 
76 
62 
50 

53 
52 
44 

41 
37 

33 
30 
27 
24 
23 

23 

21 
19 
17 
16 

17 
12 
14 
12 
10 

6 
13 
12 
10 

9 

16 
12 
11 
13 
12 

9 
7 
8 
25 
12 

16 
43 
20 
11 
12 

10 
9 
8 
8 
8 

10 

8 
9 
19 
13 
10 

13 
8 
9 
8 

10 

13 
18 
10 
15 
13 

10 
10 
10 
12 
11 

8 
8 
10 
9 
9 

12 
28 
13 
10 
10 
10 

10 
31 
20 
16 
16 

17 
14 
12 
10 
^  9 

16 
17 
10 
11 
10 

60 
28 

18 
20 
41 

94 
47 
33 
30 
25 

21 

27 
19 
21 
48 

25 
30 
28 
20 
23 

18 
18 
16 
14 
18 

17 
21 
20 
16 
23 

21 
20 
17 
16 
16 

18 

15 

55 

838 

312 

140 
130 
111 
86 
79 
67 

83 
94 
79 
69 
73 

68 
90 
332 
184 
142 

123 

111 
149 
149 
156 

111 
99 
99 
88 
81 

77 
77 
73 
69 
77 

75 
71 
67 
57 
63 

71 

2 

67 

3 

223 

4 

136 

5 

105 

6 

163 

7 

136 

8 

111 

9 

82 

10 

86 

11 

79 

12 

55 

13 

57 

14 

56 

15 

50 

16 

48 
52 
53 
71 
111 

65 
63 
53 
49 
43 

35 
41 
50 
149 
177 
156 

50 

17 

52 

18 

50 

19 

111 

20 

72 

21 

48 

22 

52 

23 

46 

24 

39 

25 

35 

26 

39 

27 

39 

28 

39 

29 

37 

30 

47 

31 

105 

Note.— Daily  diacharge  determined  from  a  well-defined  rating  curve. 

Monthly  discharge  of  Dog  River  at  Northfield,  Vt.,for  191^. 
[Drainage  area,  57  square  miles.] 


Discharge  in  second-feet. 

Run-off 
(depth  in 
inches  on 
drainage 
area). 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 
square 
mUe. 

Aocu- 
racy. 

March  16-31 

177 

1,320 

496 

419 

43 

28 

94 

838 

332 

223 

35 

84 

63 

16 

6 

8 

9 

14 

57 

35 

76.0 

345 

151 
85.5 
12.7 
11.5 
25.3 
72.6 

103 
76.0 

1.33 
6.05 
2.65 
1.50 
.223 
.202 
.444 
1.27 
1.81 
1.33 

0.79 

6.75 

3.06 

1.67 

.26 

.23 

.50 

1.46 

2.02 

1.53 

A. 

April 

A. 

Ky.:;:::::::;:::::::::::::::::::::::::: 

A. 

June 

A. 

July 

B. 

August 

B. 

September 

B. 

October    

A. 

November 

A. 

December 

A. 
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SURFACE  WATBB  SUPPLY,  1912,  PABT  IV. 


LAXOILLB  BIVEB  AT  JOHNSON,  VT. 

Location. — ^At  the  highway  bridge  in  the  town  of  Johnson  on  the  main  road  from 

the  railroad  station  to  the  post  office,  about  400  feet  above  the  mouth  of  Gihon 

River. 
Becorda  available.— July  14,  1910,  to  December  31,  1912;  from  July  28,  1908,  to 

July  13, 1910,  a  station  was  maintained  on  the  Lamoille  at  Morrisville. 
Drainage  area. — Not  measured. 
Q-age. — Chain,  &stened  to  the  hand  rail  of  the  bridge. 
Channel. — Probably  permanent;  bed  composed  of  gravel;  ledge  rock  projects  from 

the  left  bank;  a  small  gravel  riffle  about  350  feet  below  the  bridge  will  prevent 

backwater  at  the  gage. 
Discharge  measurements. — ^At  high  stages  made  from  footbridge;  at  low  stages, 

by  wading  about  600  feet  above  the  bridge. 
Accuracy. — Diurnal  fluctuation  of  discharge,  caused  by  artificial  control  of  the  stream 

above  this  station,  makes  the  computation  of  the  mean  daily  flow,  based  on  two 

observations,  inaccurate,  but  as  a  good  rating  curve  has  been  developed  it  is 

considered  advisable  to  publish  the  gage  reader's  observations,  together  with  the 

rate  of  flow  corresponding  to  each. 

Discharge  meastareTnents  of  Lamoille  River  at  Johnson,  Vt.,  in  191t, 


Dale. 

Hydrographer. 

hd^t. 

Di»- 
Ghai^e. 

Feb.  24a 

G.  H.  C5anfleld 

Ftei. 
3.70 
2.57 
2.09 

155 

Aug.  29 

J.G.Mathers 

ao6 

Oct.   19 

C.  8.  De  Golyer 

238 

a  Measurement  made  under  complete  ice  cover  at  bridge. 
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Daily  gage  height,  in  feet,  and  discharge,  in  second-feet,  of  Lamoille  River  at  Johnson,  Vt., 

for  191t. 

[F.  M.  Ward,  observer.] 


January. 

Day. 

A.M. 

P.M. 

A.M. 

P.M. 

Time. 

A 

Dte. 
charge. 

Time. 

Oage 
height 

Di». 
charge. 

Time. 

Gage 
height 

Dls- 
charge. 

Time. 

hei«?t 

Dls- 
charge. 

1 

7.00 
7.00 
7.00 
7.00 
7.00 

3.05 
3.15 
8.35 
3.15 
8.15 

12.00 
13.00 
12.00 
13.00 
12.00 

3.16 
8.26 
3.25 
3.26 
3.36 

2 !'.* 

3 

A.'     .     . 

5 

24 

12.00 
12.00 
12.00 
12.00 

3.6 
3.45 
3.45 
3.45 

25 •••---■-;• 

26 

1 

27 

March. 

April. 

Day. 

A.M. 

P.M. 

A.M. 

P.M. 

Time. 

* 

Dis- 
charge. 

Time. 

height 

Dis- 
charge. 

Time. 

heiglit 

Dis- 
charge. 

Time. 

Oaffe 

height 

Dis- 
charge. 

1  

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
9.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
10.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

10.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.0 
6.4 
6.6 
6.0 
6.1 

8.3 

12.3 

16.0 

7.8 

6.2 

6.5 
5.6 
6.9 
6.4 
8.2 

10.3 
12.0 
8.3 
8.3 
7.2 

7.0 
6.2 
9.8 
7.2 
5.3 

5.2 
4.3 
4.1 
4.2 
3.7 

2,230 

1,740 
1,810 
2,020 
2.370 
3,810 

'3,'806* 
3,890 
3,010 

2.850 
1,530 

■.i.'oio' 

1,600 

1,530 
965 
855 
910 
650 

6.00 
6.00 
6.00 
6.00 
6.00 

5.00 
6.00 
6.00 
6.00 
6.00 

6.00 
6.00 
6.00 
6.00 
6.00 

6.00 
6.00 
6.00 
6.00 
6.00 

5.00 
6.00 
6.00 
6.00 
6.00 

6.00 
6.00 
6.00 
6.00 
6.00 

7.0 
6.3 
6.2 
6.1 
6.3 

10.3 
12.2 
11.3 
7.3 
6.2 

6.9 
6.2 
6.2 
6.5 
8.6 

11.6 
10.0 
7.8 
7.2 
6.6 

6.8 
6.0 
9.7 
6.8 
6.4 

6.3 
6.2 
4.1 
4.1 
3.7 

2                      .   . 

3 

4 

5 

-   6 

7 

8 

0            

3,000 

10 



2.00 

12.00 
12.00 
12.00 
12.00 
12.00 

12.00 
2.00 

12.05 
6.00 
6.00 

4.0 

3.0 
3.7 
3.6 
3.6 
3.45 

3.7 
4.0 
4.6 
4.7 
6.2 

2,230 
2,020 

11 

12 

2,230 

13  

2,230 

14           

..  .1 

2,450 

15 

16 

17             

18 

3,490 

19     

7.00 
7.00 

5.8 
5.0 

3,010 

20 

2,460 

2,690 
2,090 

21 

22 

23 1 

m::::::...:...j..:.... 

1,950 

26 - 

1,670 
1,600 

26 

1 

27 

1,530 
866 

28 

29 1 

6.00 
12.00 
12.00 

5.7 
7.6 
7.0 

865 

30   ::::::.::::!::::::: 

6S0 

31 

1 
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SURFACE  WATER  SUPPLY,  1912,   PART  lY. 


Daily  gage  height ,  in  feet,  and  discharge^  in  second-feet ,  of  Lamoille  River  at  Johnson,  Vt., 
y       for  1912 — Continued. 


Day. 


May. 

June. 

A.M. 

P.M. 

A.M. 

P.M. 

Time. 

helgLl 

Die- 
charge. 

Time. 

Oage 
heij^t 

Dia. 
chaiige. 

Time. 

h^L 

Dla- 
Gbatge. 

Time. 

Gase     Dl9. 
hdghtchflrse^ 

7.00 

4.0 

800 

6.00 

4.3 

966 

7.00 

8.8 

6.00 

7.6 

3,330 

7.00 

3.8 

700 

6.00 

3.45 

632 

8.00 

7.3 

3,090 

5.00 

7.0 

2.850 

7.00 

3.7 

650 

5.00 

3.35 

488 

7.00 

6.0 

1  400 

6.00 

5.6 

1.810 

7.00 

3.25 

445 

5.00 

3.15 

405 

7.00 

4.7 

1,200 

6.00 

4.9 

l,33rj 

9.00 

3.4fi 

532 

6.00 

3.35 

488 

7.00 

6.3 

1,600 

6.00 

4.8 

1,260 

7.00 

3.05 

365 

6.00 

3.6 

600 

7.00 

4.3 

965 

6.00 

4.1 

855 

7.00 

3.7 

650 

6.00 

3.6 

600 

7.00 

4.2 

910 

6.00 

4.3 

965 

7.00 

3.35 

488 

6.00 

3.4 

510 

7.00 

4.0 

800 

6.00 

4.4 

1,030 

7.00 

3.3 

465 

6.00 

8.3 

465 

7.00 

3.8 

700 

6.00 

3.45 

532 

7.00 

3.3 

465 

6.00 

3.4 

510 

7.00 

3.25 

445 

6.00 

3.3 

465 

7.00 

3.25 

445 

5.00 

3.15 

405 

7.00 

3.26 

445 

6.00 

3.46 

532 

8.00 

3.15 

405 

5.00 

3.25 

445 

7.00 

3.26 

445 

6.00 

3.35 

488 

7.00 

3.25 

445 

6.00 

3.45 

632 

7.00 

3.36 

488 

6.00 

3.45 

532 

7.00 

4.5 

1,060 

6.00 

4.7 

1,200 

7.00 

3.26 

445 

6.00 

3.15 

405 

7.00 

4.0 

800 

6.00 

8,7 

650 

7.00 

3.05 

365 

6.00 

2.95 

328 

7.00 

4.3 

965 

6.00 

4.4 

1,020 

8.00 

2.95 

328 

5.00 

3.06 

355 

7.00 

4.8 

1,260 

6.00 

5.9 

2,020 

7.00 

3.36 

488 

6.00 

3.25 

445 

7.00 

5.6 

1,810 

5.00 

4.9 

1,330 

7.00 

3.15 

406 

6.00 

8.05 

365 

9.00 

4.6 

1,140 

5.00 

4.4 

1,020 

7.00 

2.95 

328 

6.00 

3.75 

258 

7.00 

3.7 

650 

6.00 

3.9 

750 

7.00 

2.86 

282 

6.00 

2.65 

227 

7.00 

6.6 

2,530 

6.00 

7.0 

2,850 

7.00 

2.65 

227 

6.00 

2.65 

227 

7.00 

5.9 

2,020 

6.00 

4.8 

1,260 

7.00 

2.76 

268 

5.00 

2.65 

227 

7.00 

5.4 

1,670 

6.00 

5.3 

1,600 

8.00 

2.66 

227 

5.00 

2.55 

199 

7.00 

4.5 

1,080 

6.00 

4.6 

1,140 

7.00 

2.36 

151 

6.00 

2.45 

174 

7.00 

4.8 

1,260 

5.00 

4.6 

1,140 

7,00 

2.66 

199 

6.00 

3.45 

174 

7.00 

4.4 

1,020 

5.00 

4.0 

800 

7.00 

2.4 

162 

6.00 

2.6 

212 

7.00 

3.9 

750 

6.00 

3.6 

600 

7.00 

2.6 

212 

6.00 

2.6 

212 

7.00 

3.35 

488 

6.00 

3.25 

445 

7.00 

2.6 

186 

6.00 

2.4 

163 

7.00 

3.15 

405 

6.00 

3.7 

650 

7.00 

2.36 

151 

5.00 

2.4 

162 

7.00 

4.0 

800 

6.00 

4.3 

965 

8.00 

2.36 

161 

6.00 

3.25 

lao 

7.00 

7.0 

2,850 

6.00 

7.6 

3,330 

1. 

2. 
3. 
4. 
6. 

6. 
7. 
ff. 
9. 
10. 

11. 
12. 
13. 
14. 
16. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 
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Daily  gage  height,  in  feet,  and  discharge,  in  teoond-feety  of  Lamoille  Riv€r  at  Johnson,  Vt., 

for  19  li— Continued. 


July. 

August 

Day. 

A.M. 

P.M. 

A.M. 

P.M. 

Time. 

rS^i 

Dia- 
cbacsQ. 

Time. 

tad^t 

Dis- 

Time. 

bldS^t 

Di»- 
cbaige. 

Time. 

Oace 
height 

Dte- 
chaigB, 

1 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
8.00 
7.00 
7.00 
7.00 

3.25 
2.25 
2.15 
2.25 
2.3 

1.95 
1.05 
2.05 
1.95 
3.0 

2.15 

2.15 

2.1 

2.06 

3.1 

3.05 

3.1 

3.15 

3.1 

3.1 

3.35 
3.15 
3.15 
2.06 
2.1 

2.1 

3.1 

3.15 

2.1 

3.4 

3.35 

130 

lao 

109 
130 
119 

73 
73 
90 
73 
81 

109 
109 
99 
90 
99 

90 
99 
109 
99 
99 

130 
109 
109 
90 
99 

99 
99 
109 
99 
162 
130 

6.00 
6.00 
6.00 
6.00 
6.00 

5.00 
5.00 
6.00 
6.00 
6.00 

6.00 
6.00 
6.00 
5.00 
6.00 

6.00 
6.00 
6.00 
6.00 
6.00 

5.00 
6.00 
6.00 
6.00 
6.00 

6.00 
5.00 
5.00 
6.00 
6.00 
6.00 

3.35 

3.35 

3.3 

3.15 

2.1 

3.05 
1.95 
2.15 
3.05 
3.3 

3.3 
3.3 
3.25 
1.95 
3.3 

3.25 

2.25 

3.25 

3.3 

3.35 

3.25 
3.25 
3.35 
3.26 
2.3 

3.15 

3.3 

3.26 

3.3 

3.4 

2.3 

151 
151 
140 
100 
99 

90 
73 

109 
90 

119 

119 
119 
130 
73 
140 

130 
130 
130 
119 
151 

130 
130 
151 
130 
140 

100 
119 
130 
140 
162 
140 

7.00 
7.00 
7.00 
8.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

.  7.00 
7.00 
8.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 
7.00 

3.35 
3.25 
3.45 
3.55 
2.4 

2.4 

3.35 

3.3 

3.4 

3.4 

3.35 
3.45 
2.45 
3.45 
2.5 

3.35 
3.35 
3.35 
3.15 
3.3 

3.36 
3.23 
3.35 
3.35 
3.5 

3.66 

3.9 

3.9 

2.6 

2.5 

2.4 

130 
130 
174 
199 
162 

162 
151 
140 
162 
162 

130 

174 
174 
174 
186 

151 
151 
130 
109 
140 

130 

125 
130 
151 
1S6 

327 
310 
810 
313 
1S6 
162 

6.00 
6.00 
5.00 
5.00 
6.00 

6.00 
6.00 
6.00 
6.00 
5.00 

5.00 
6.00 
6.00 
6.00 
6.00 

6.00 
5.00 
5.00 
6.00 
6.00 

6.00 
6.00 
6.00 
6.00 
5.00 

6.00 
6.00 
6.00 
6.00 
6.00 
5.00 

3.3 

2.35 

3.75 

3.35 

3.6 

3.45 

2.3 

3.35 

3.3 

2.4 

2.85 
3.75 
3.45 
3.36 
3.4 

3.3 

3.35 

3.26 

2.06 

2.35 

3.3 

3.36 

3.36 

3.3 

3.6 

3.55 

3.35 

3.95 

3.4 

3.4 

3.35 

140 

2 

151 

3 

368 

4 

151 

5 

312 

6 

174 

7 

140 

8 

151 
140 

9 

10 

162 

11 

151 

12 

258 

13 

174 

14 

151 

15 

162 

16 

140 

17 

130 

18 

130 

19 

90 

20 

151 

21 

119 

22 

130 

23 

130 

24 

140 

25 

312 

26 

199 

27 

488 

28     

828 

29 

162 

30 

163 

31 

151 

1572**— W8P  324—14- 
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SURFACE  WATER  SUPPLY,  1912,  PART  IV. 


Daily  gage  height^  in  Jut,  anddi$chargej  in  tecond-feet,  of  Lq^noilU  River  ai  Joknuon,  VL, 

for  191M — Continued. 


September. 

October. 

Day. 

A.M. 

P.M. 

A.M. 

P.M. 

Time. 

teiS^t. 

Di»- 
chaige. 

Time. 

he^t. 

Di«< 
chaige. 

Time. 

heS^t. 

Di»- 
ohuse. 

Time. 

he5K-«itt^. 

1 

8.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
8,00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
8.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
8.00 
7.00 

2.4 

2.25 

2.35 

2.4 

2.4 

2.7 
2.6 
2.3 
2.2 
2.3 

2.4 
2.9 
2.6 
2.5 
2.3 

3.2 

2.95 

2.8 

4.1 

4.3 

4.0 
3.4 
2.9 
2.9 
2.7 

2.6 
2.6 
2.55 
2.4 
2.0 

162 
130 
151 
162 
162 

242 
212 
140 
119 
140 

162 
810 
212 
186 
140 

425 
328 

275 
855 
965 

800 
510 
810 
310 
242 

212 
212 
199 
162 
310 

6.00 
6.00 
6.00 
6.00 
6.00 

6.00 
6.00 
6.00 
6.00 
6.00 

6.00 
6.00 
6.00 
6.00 
6.00 

6.00 
6.00 
6.00 
6.00 
6.00 

6.00 
6.00 
6.00 
6.00 
6.00 

6.00 
6.00 
6.00 
6.00 
6.00 

2.3 

2.35 

2.3 

2.4 

2.4 

2,7 
2.7 
2.4 
2.3 
2.2 

3.0 

2,76 

2.5 

2.3 

2.4 

3.4 

2.7 
2.0 
8.9 
4.2 

3.9 
3.4 
3.0 
8.0 
2.75 

2.6 
2.5 
2.4 
2,7 
8.1 

140 
151 
140 
162 
162 

242 
242 
162 
140 
119 

345 
258 
186 
140 
162 

510 
242 
310 
750 
910 

750 
510 
345 
345 
258 

212 
186 
162 
242 

385 

7.00 
7.00 
7.00 
7.00 
7.00 

8.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
8.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
8.00 
7.00 
7.00 
7.00 
7.00 

2.8 

2.95 

2.8 

2.75 

2.7 

2.5 

2.3 

2.5 

2.55 

2.55 

2.6 
2.6 
2.9 
3.1 

2.8 

2.8 
2.8 
2.8 
2.7 
2.6 

2.3 
2.65 
2.7 
11.0 
8.2 

6.4 
6.0 
3.6 
8.7 
2.7 
3.2 

275 
328 
275 
258 
242 

186 
140 
186 
199 
199 

212 
212 

310 
385 
275 

275 
275 
275 
242 
212 

140 
227 
242 

'3,*8i6" 

2,870 
2,090 
OOO 
650 
242 
425 

1.00 
1.00 
l.OO 
1-00 
5.0O 

5.00 
1.00 
1. 00 
1.00 
1.00 

1.00 
5.00 
5.00 
l.OO 
1.00 

1.00 
1.00 
LOO 
1.00 
6.00 

1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

Z9 

2.95 

2.7 

2.7 

2.65 

2.5 
2.4 
2.6 
2.6 
2.55 

2.7 
2.8 
3.0 
3.2 
2.85 

2.9 
2L7 
2.7 
2.7 
2.6 

2.45 
2L62 
2.6 

ia6 

8w0 

6.2 
5.9 
3.8 
3.6 
3.2 
3.1 

SI' 

3 

?> 

3 

24: 

4 

til 

5 

6 

H> 

V 

!«: 

8 

t\l 

0 

2L» 

10 

m 

11 

2e 

19 

Th 

13 

3£ 

14 

43 

16 

23 

16 

5S» 

17 

tA2 

18 

2C 

19 

212 

ao 

212 

21 

174 

22 

a* 

28 

lU 

24 

26 

3,ia 

2.  as 

26 

27 

iCOD 

28 

?» 

20 

iOD 

30 

425 

31 

"vj 
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I>aily  gage  height,  in  feet,  and  diicharge,  in  ucond-feet,  ofLamoilU  River  at  John»(m,  VL, 

for  i9ij?— Continued. 


Day. 


November. 


A.M. 


Time. 


Oace 
leight. 


Dis- 
charge. 


.P.M. 


Ttoe.  iS^t 


Dis- 
chaige. 


December. 


A.M. 


Time. 


Gage 
height. 


Dia- 
charge. 


P.M. 


Time. 


Dis- 


1. 
2. 
3. 
4. 

5. 

6. 
7. 
8. 
9. 
10. 

It. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 

23. 
24. 
25. 

20. 
27. 
28. 
2R. 
30. 
31. 


7.00 
7.00 
8.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
8.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
8.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
7.00 


3.1 
3.2 
3.4 
8.1 
3.0 

2.0 
3.0 
8.3 
6.6 
5.0 

3.7 
3.5 
3.3 
3.9 
4.9 

4.6 
4.3 
4.0 
3.2 
3.3 

3.4 
2.6 
2.35 
3.0 
8.1 

3.4 

8.2 

3.1 

2.85 

3.1 


385 
425 
510 
385 
345 

310 

345 

3,890 

1,810 

1,400 

650 
555 
465 
750 
1,330 

1,080 
965 
800 
425 
465 

510 
212 
151 
345 
885 

510 
425 
385 
202 
385 


1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
4.00 

1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
4.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
5.00 
1.00 

1.00 
1.00 
3.00 
1.00 
1.00 


3.2 
3.6 
3.3 
3.2 
3.1 

3.1 
8.1 
8.0 
5.1 

4.7 

8.6 
4.3 
8.2 
5.1 
5.1 

4.6 
4.5 
4.1 
8.4 
3.4 

4.8 
2.7 
8.3 
8.2 
3.2 

3.6 
3.26 
3.2 
2.8 
3.0 


425 
600 
465 
425 
385 


885 

3,650 
1,460 
1,200 

600 

966 

425 

1,460 

1,460 

1.140 

1,080 

855 

510 

610 

965 
242 
465 
425 
425 

555 

445 
425 
275 
345 


8.00 
7.00 
7.00 
7.00 
7.00 

7.00 
7.00 
8.00 
7.00 
7.00 

7.00 
7.00 
7.00 
7.00 
8.00 

7.00 
7.00 
7.00 
7.00 
7.00 

7.00 
8.00 
7.00 
7.00 
7.00 

7.00 
7.00 
7.00 
8.00 
7.00 
7.00 


3.3 
2.7 
6.3 
4.1 
3.8 

8.7 
4.3 
4.0 
3.1 
3.0 

3.0 
3.1 
3.0 
3.0 
3.1 

3.0 
3.0 
3.1 
3.0 
4.0 

3.5 
3.9 
3.3 
3.4 
3.5 

3.0 
3.1 
3.2 
3.3 
3.0 
3.2 


465 

242 

1,600 

855 
700 

650 
966 
800 
385 
345 

846 

385 
345 
345 
385 

846 

346 
385 
346 
800 

655 
750 
466 
610 
655 

345 
385 
425 
465 
345 
425 


4.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
8.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
8.00 

1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
4.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
4.00 
1.00 
1.00 


8.0 
2.8 
5.0 
4.2 
3.8 

4.2 
4.4 
3.4 
8.2 
3.2 

3.3 
8.2 
8.0 
8.16 
2.9 

3.1 
3.4 
3.2 
4.1 
4.1 

8.6 
3.7 
3.4 
3.6 
8.6 

3.1 
3.2 
3.0 
3.1 
3.1 
3.3 


845 
275 
1,400 
910 
700 

910 
1,020 
510 
426 
426 

'465 
425 
346 
406 
310 

386 
510 
425 
866 
866 

000 
660 
510 
656 

600 


425 
346 


466 


Note.— Discharge  determined  from  a  rating  curve  well  defined  below  6,000  seoond-feet. 
MISSISQUOI  BIVBR  NBAB  BIOHFOBD,  VT. 

Xjocation.— At  the  highway  bridge  200  feet  below  the  Central  Vermont  Bailfoad 
bridge,  3  miles  downstream  from  Richford,  about  3  miles  below  the  mouth  of 
North  Branch  and  2  miles  above  the  mouth  of  Trout  River. 

RecordB  available.— May  29,  1909,  to  December  31,  1912. 

I>rai2iage  area. — 300  square  miles. 

a>age. — Chain,  fastened  to  the  downstream  side  of  the  bridge;  installed  June  26, 
1911.  From  May  29,  1909,  to  December  31,  1910,  the  gage  was  just  below  the 
plant  of  the  Sweat,  Comings  Co. ;  this  site  was  found  unsatisfactory  because  of  the 
great  daily  fluctuation  caused  by  the  operation  of  the  turbines. 

ChanneL — Deep;  banks  not  liable  to  be  overflowed;  bed  composed  of  gravel,  bowl- 
ders, and  rock  ledge;  current  sluggish  at  low  stages.  A  well-defined  riffle  about 
half  a  mile  downstream  protects  the  gage  from  backwater  from  the  mills  below. 

jyiaetiaxge  zneasurementB. — At  high  stages  made  from  downstream  side  of  bridge; 
at  low  stages  by  wading. 

Accuracy.— Diurnal  fluctuation  of  dischaigei  caused  by  artificial  control  of  the  stream 
above  the  station,  makes  the  computation  of  the  mean  daily  flow,  based  on  two 
observationsi  inaccurate,  but  as  a  good  rating  curve  has  been  developed  it  is  con- 
sidered advisable  to  publish  the  gage  reader's  observations,  together  with  the  rate 
of  flow  conesponding  to  each. 
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Discharge  meanaremenU  of  Missisquoi  River  near  Richford^  Vt.,  in  1919. 


Date. 

Hydrographer. 

hei^t. 

I>is- 

Feb.  260 

r..  p  nfinApi<i 

• 

FetL 

6.42 
6.65 
6.58 
5.94 
6.81 

27 

J.  G.  MatheiB 

SwiS 

do 

7*1 

Oct.   18 

C.  S.  De  Golyer 

40T 

18 

do 

^« 

a  Made  under  complete  ioe  cover. 

Daily  gage  height^   in  feety  and  discharge^  in  second-feet,  of  Missisquoi  River   riear 

Richfordy  Vl.,  for  1912. 

[P.  Sloan,  observer.] 


March. 

April. 

Day. 

A.M. 

P.M. 

A.M. 

P.M. 

Time. 

Ga«p 
height. 

Dis- 
chargo. 

Time. 

Gage 
height. 

Dis- 
charge. 

Tune. 

he^t. 

Dis- 
charge. 

Time. 

he^t. 

DIs- 
charge. 

1 

2 

2.00 

6.5 

3 

8.30 

7.0 

4 

5 

9.00 

9.00 
7.30 
6.30 

7.6 

8.7 
16.0 
18.2 

6 

7 

9.00 

6.4 

5.30 
6.00 
6.30 

16.4 
16.2 
13.0 

8 

9 

10 

7.00 

11.4 

4,960 

11 

5.15 

10.2 

3  830 

12 

10.00 

0.7 

7.00 
7.00 

9.8 
9.0 

3.450 
2,730 

13 

1 

14 

4.15 
5.00 

5.30 

10.8 
12.3 

14.1 
14.9 

4,390 

15 

16 

7.30 
7.00 
9.30 
8.30 
7.30 

13.0 
14.7 
13.8 
12.1 
11.0 

17 

6.15 

18 





19 

9.00 

8.0 

5,650 
4,680 

4.30 

11.6 

5,150 

20 

21 

22 

0.45 
9.45 
8.00 
7.45 

8.00 
7.00 

10.3 
14.0 
13.8 
11.1 

9.3 
8.3 

3,920 

5.15 
4.30 

10.0 
14.6 

3,630 

23 

9.00 

7.4 

24 

25 

4,680 

3,000 
2,120 

26 

6.30 

8.8 

2,550 

27 

28 

29 



&15 

7.7 

1,62a 

30 



4.30 

7.3 

1,310 

31 *..... 
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Daily  gage  heightj  in  fut,  and  diicharqe,  in  iecond-feet,  of  Misnsquoi   River  near 
Richfardy  Vt,  for  1912— Continued. 


May. 

Jane. 

i>»y. 

A.M. 

P.M. 

A.M. 

P.M. 

Time. 

ll^t. 

Dto. 
chargB. 

Time. 

.^^t. 

Dis- 
charge. 

Time. 

b^l^t. 

Di». 
charge. 

Time. 

hei^t. 

charge. 

1 

7.30 

7.0 

1.090 

6.45 

14.7 

2    

6.00 
4.30 

6.7 
6.6 

880 
816 

3 

9.00 
7.16 
7.46 

7.00 
7.16 
6.30 
7.30 
7.00 

9.00 
7.00 

6.6 
6.46 
6.26 

6.2 
6.5 
6.4 
6.3 
6.6 

6.6 
6.2 

816 
718 
600 

660 
760 
686 
620 
750 

816 
660 

6.45 
6.00 
&30 

6.46 
7.30 
6.46 
6.00 
&46 

6.46 
6.30 
6.15 
6.46 
6.00 

6.30 
6.46 
6.30 
5.30 
6.30 

6.00 
6.30 
6.30 
6.30 
6.30 

8.00 
6.30 
6.46 
&30 

11.0 
9.9 
9.0 

7.8 
8.2 
7.7 
7.1 
6.8 

7.1 
6.8 
6.8 
6.6 
6.8 

6.1 

6.1 

6.96 

5.76 

6.7 

5.65 

5.6 

5.45 

5.3 

6.4 

5.5 
6.5 
5.46 
5.4 

4,580 
3.640 
2,730 

1,700 
2,030 
1,620 
1,160 
960 

1,160 
950 
960 
750 
620 

600 
600 
420 
326 
304 

284 
264 

210 
162 
193 

227 

227 
210 
198 

6.30 

10.4 

4,010 

4        

5 

6 

4.30 

6.4 

686 

4.00 
6.46 

7.1 
8.0 

1,160 

7 

1.800 

8 

". 

9 

7.00 
6.30 

6.3 
6.6 

620 
S16 

10 

6.30 
7.00 

6.7 
7.0 

880 

11 

1,090 

12 

4.30 
6.00 
7.00 
7.30 

6.*2 
6.8 
7.4 
6.9 

660 

960 

1.380 

1,000 

13 

14 

6.30 

7.3 

1,310 

4.16 

6.5 

750 

15 

10 

6.45 
7.00 
6.46 

6.7 
7.2 
9.5 

880 
1,240 
3,180 

17 

4.00 

7.6 

1,540 

4.30 
&00 

6.0 
5.86 

446 

18 

370 

19 

20 

8.00 
7.45 

7.7 
8.3 

1,620 
2,120 

4.00 

5.00 
6.16 

7.6 

8.0 
7.8 

1,460 

1,860 
1,700 

21 

5.00 

5.65 

284 

22 

23 

7.46 
9.00 
6.46 

7.6 
7.4 
8.8 

1,540 
1,380 
2,660 

4.00 

5.3 

162 

24 

4.30 

7.3 

i,3i6 

25 

26 

4.16 
4.30 
4.16 

5.55 
6.46 
6.4 

246 

27 

7.16 
6.00 
6.30 
6.45 
6.00 

7.1 
6.6 
6.9 
10.7 
11.2 

1,160 
816 
1,020 
4,300 
4,770 

4.46 

6.9 

1,020 

210 

28 

193 

29 

4.15 
4.46 
4.16 

11.2 

10.7 
12.0 

4,770 
4,300 
6,650 

30 

81 
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Daily  gage  height,  in  feet,  and  dixharge,  in  geeond-feel,  of  Miiiisquoi  River 
Rkhford,  Ft., /or  IPlf— Continued. 


July. 

AagQSt. 

Day. 

A.M. 

P.M. 

A.M. 

P.M. 

Time. 

h2Sft. 

Dis- 
diarge. 

Time. 

Qaee     Dis- 
bei^t.  charse. 

Time. 

hei^t. 

Dis- 
cbarse. 

Time. 

A 

charge. 

1 

5.15 
5.30 
5.30 
5.30 
5.30 

5.45 
6.00 
5.30 
5.30 
5.15 

5.30 
5.30 
5.30 

5.1 
4.6 
4.7 
5.0 
4.9 

4.0 
5.0 
4.9 

4.8 
4.8 

4.85 

5.1 

5.0 

106 
18 
30 
84 
63 

63 

84 
63 
45 
45 

54 

106 
84 

4.30 
4.15 
4.15 

5.0 
4.5 
4.8 

84 
9 
45 

5.45 
5.30 
6.30 
6.30 
5.45 

5.30 
&45 
5.30 
5.30 
5.45 

4.8 
4.8 
4.9 
5.2 
5.25 

If 

4.85 
4.9 

45 
45 
63 
134 
148 

148 
96 
63 
54 
63 

5.15 
5.30 

4.83 
4.8 

54 

2 

45 

3 

4 

5 

4.00 

4.95 

74 

4.30 

4.15 
5.00 

&3 

5.15 
5.0 

162 

6 

121 

7 

4.30 
4.15 
4.30 
4.30 

4.15 

4.9 
4.9 
4.8 
4.8 

5.0 

63 
63 
45 
45 

84 

S4 

8 

9 

4.15 

4.85 

54 

10 

11 

12 

5.30 
5.45 
5.30 
5.45 

5.45 
6.45 

5.15 
6.1 
5.8 
5.65 

5.45 
5.4 

121 
500 

847 

284 

210 
193 

4.30 
4.15 
4.30 
4.45 

7.00 

5.6 
6.0 
&8 
5.6 

5l4 

364 

13 

" 

445 

14 

347 

15 

&30 

6.30 
5.30 
5.30 
5.45 

6.30 
5.30 
5.30 
5.45 
5.30 

5.30 
5.45 

4.9 

4.85 

4.8 
4.75 
4.7 
4.8 

4.76 

4.9 

4.9 

4.8 

4.75 

4.8 
4.8 

63 

54 
45 
38 
30 
45 

38 
63 
63 
45 
38 

45 
45 

4.45 
4.30 

4.85 
4.8 

54 

46 

264 

16 

199 

17 

18 

4.30 
4.15 

4.65 
4.7 

24 
30 

19    .  .  . 

&45 
6.30 

5.30 
5.30 
6.00 
6.00 

5.1 
5.0 

5.0 
4.96 
4.9 
4.8 

106 
84 

84 
74 
63 
45 

4.30 
5.00 

5.15 
5.15 
4.00 

5.0 
5.0 

4.9 
4.9 
4.85 

84 

20 

M 

21 

63 

22 

4.15 

5.0 

84 

63 

23 

54 

24 

5.00 

4.8 

45 

25 

6.30 
4.00 

7.9 
7.5 

1.780 

26 

4.30 

4.75 

38 

5.45 

7.6 

1,540 

1.465 

27 

28 

6.00 
6.00 

6.6 
6.25 

815 
590 

4.45 

6.4 

6&0 

29 

7.30 
5.45 
5.30 

4.8 

4.85 

4.8 

45 
54 
45 

4.45 
5.00 

4.85 
4.8 

54 

45 

ao 

4.30 

6.0 

445 

31 

5.45 

5.9 

304 

Digitized  by  VjOOQIC 


STBEAM8  TMBUTABY  TO  ST.  LAWBRNCE  BIVEB. 


135 


Daily  gage  heigkty  in  feet,  and  ditcharoey  in  tecond-feety  of  Mieeisquoi  River  near 
RUhfordy  F«.,/or  i9if— Continuod. 


September. 

October. 

i>ay. 

A.M. 

P.M. 

A.M. 

P.M. 

Time. 

^. 

Dig. 
charge. 

Time. 

beJ^t. 

Di». 
(^lATge. 

Time. 

beSS^t. 

Dig- 
charge. 

Tizne. 

bei^. 

Dis- 
char»B. 

1  

6.45 
6.45 
6.30 
6.30 
6.45 

7.6 
7.4 
6.0 
6.5 
6.4 

1,540 

1,380 

1,020 

760 

685 

3.80 
8.30 

7.5 

7.3 

1  460 

2 

6.15 
6.00 
6.15 

5.6 
5.4 
5.3 

264 
198 
162 

4.30 

5.6 

264 

1,810 

3 

4 

4.00 

5.3 

162 

4.30 

6.6 

815 

5 

6            

6.30 

6.2 

560 

4.00 
4.15 
4.30 
4.80 
4.30 

4.30 

6.1 

6.0 

6.05 

5.0 

5.05 

6.0 

500 

7 

6.30 

6.45 

718 

6.30 
6.45 
7.30 
6.30 

6.30 
6.30 

6.0 
6.1 
5.  OS 
5.05 

6.0 
6.1 

445 
flOO 
480 
420 

445 
500 

446 

8 

472 

9 

6.15 
6.00 

6.00 
6.30 
6.15 
6.00 

6.6 
6.1 

7.8 
8.1 
7.1 
6.5^ 

815 
500 

1,700 

1,040 

1,160 

750 

4.30 
4.30 

4.00 

6.4 
6.1 

8.4 



685 
500 

2,200 

304 

10 

420 

11 

446 

12 

13 

4.30 

6.8 

050 

14 

6.30 
6.30 

6.45 
6.30 
6.30 
6.30 

•  6.6 
6.2 

6.1 
6.0 
5.0 
5.8 

815 
660 

500 

445 
304 
347 

4.30 
4.30 

4.15 
5.00 

6.4 
6.2 

6.0 
6.0 

685 

15 

560 

16 

6.30 
6.00 
8.30 
6.45 
6.30 

6.30 

7.8 
6.7 
6.8 
8.5 
10.6 

9.2 

1,310 

880 

620 

2,280 

4,200 

2.010 

445 

17 

4.30 
5.00 
4.30 
3.45 

6.5 
6.8 
8.7 
0.5 

750 

OSO 

2,460 

3,180 

445 

18 

19 

20 

21 

7.15 
6.30 
6.45 
6.45 
6.45 

6.30 

6.05 
5.0 
5.8 
8.5 
10.6 

0.7 

472 

384 

347 

2.280 

4,200 

3,360 

4.30 

6.0 
5.0 

445 

22 

804 

23 

6.30 
6.45 
6.45 

6.30 
6.45 
6.45 

7.6 
7.2 
6.8 

6.5 
6.15 
6.0 

1,540 

1,240 

OSO 

750 
530 
445 

2.30 
4.00 

7.4 
7.0 

1,380 
1,090 

24 

4.15 
4.00 

0.6 
10.8 

3,270 

25 

4;800 

26 

27 

4.30 

6.05 

472 

28 

6.30 
7.45 
7.30 
7.45 

8.2 
7.6 
6.0 
6.6 

2,080 

1.540 

1,020 

815 

4.30 
3.30 
4.30 

7.0 
7.2 
6.8 

1,780 
1,240 

29 

4.00 
4.30 

6.6 
7.0 

815 
1,780 

30 

6.45 

7.8 

1,700 

OSO 

31 
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Daily  gage  height,  in  feet,  and  discharge,  in  second-feet,  of  Missisquoi  Riwr  luar 
Richford,  Ft.,/ori9iie— Continued. 


November. 

December. 

Day. 

A.M. 

P.M. 

A.M. 

P.M. 

Time. 

heigE^. 

Di». 
charge. 

Time. 

A 

Dis- 
charge. 

Time. 

bei^t. 

Die. 
dsarse- 

Time. 

hejg^L  dar^EL 

1 

8.30 
7.00 

6.6 
6.8 

750 
960 

2. 

8.15 
7.00 
7.30 
7.00 

7.00 
7.00 

7.4 
0.5 
0.1 
7.8 

7.4 
8.0 

1,360 
3,180 
2,820 
1,700 

1,380 
1,800 

8 

4 

7.15 
7.30 

7.45 
8.00 
7.30 
7.30 

6.3 
6.2 

6.1 
6.1 
12.0 
11.0 

620 
660 

600 

600 

6,550 

4,580 

4.30 

6.3 

620 

6 

6 

4.30 
4.30 
3.00 

6.0 
8.1 
11.7 

446 
1,IM0 
6,260 

7 

8 

9 

8.45 
7.00 

7.30 
8.00 
6.30 
7.30 

6.6 
6.6 

7.7 
7.6 
7.4 
7.9 

815 
815 

1,620' 
1,460 
1,880 
1,780 

10 

11 

7.15 
7.30 
7.30 
7.45 
8.46 

7.30 

8.2 
7.6 
7.2 
8.2 
0.4 

8.8 

2,030 
1,540 
1,240 
2,030 
3,090 

2,550 

4.00 
3.30 
4.00 
4.00 
4.00 

7.9 
7.4 
7.3 
8.6 
9.2 

1,780 
1,380 
1.810 
2,370 
2,910 

13 

1      .. 

13 

1    . 

14 

15 

W 

8.15 
7.45 
7.30 
7.16 
7.30 

8.30 

8.8 
8.6 
8.4 
9.0 
12.2 

9.6 

2,660 
2.370 
2.200 
2,730 
6,760 

3,270 

17 

18 

7.15 
7.30 
7.30 

7.46 

7.00 
7.00 

7.4 
7.1 
6.9 

7.2 
7.4 

7.1 

1.380 
1,160 
1,030 

1,240 
1.380 
1,160 

4.00 

7.3 

1,310 

1 

19 

.      1 

20 

21 

:::::::i:::i:: 

22 

23 

7.46 
8.00 

lao 

9.7 

3.630 
8,360 

1 

24 

1       1 

25 

7.46 

6.7 

880 

2.15 
3.30 

6.9 
6.8 

1,020 
960 

1  *    1 

26 

27 

8.30 
8.15 
7.30 
8.15 

0.6 
6.5 
6.25 
6.2 

sis 

750 
500 
560 

28 

... 

:::::::::::::: 

29 

* 

1 

30 

t       ' 

Note.— Dafly  discharge  determined  fix>m  a  fairly  well-defliied  rating  curve.    All  diecbarges  abofve  1,500 
seoond-feet  depend  on  a  single  measurement. 

CLYDB  BIVEB  AT  WEST  DBBBT,  VT. 

Location.— Jufit  below  plant  of  the  Newport  Electric  Light  O^o.,  at  West  Derby,  Vt. 

Records  available.— May  25, 1909,  to  December  31, 1912. 

Drainage  area. — Not  measured. 

Oage. — Staff,  in  two  sectione;  low  section  about  75  feet  below  the  plant;  high-water 
section  nailed  to  a  tree  on  the  right  bank  10  feet  krther  downstream;  datum 
unchanged. 

Channel. — Bed  rough;  fall  of  river  rapid  near  and  below  the  station. 

Discharge  measureznents. — ^Made  from  highway  bridge  about  half  a  mile  belov 
the  gage. 

Artificial  control. — ^At  West  Derby  are  two  dams,  both  operated  imder  the  same 
management;  at  the  upper  dam  part  of  the  water  is  used  by  a  paper  mill  and 
the  remainder  is  delivered  to  the  water  wheels  at  the  electric  plant  through  a 
steel  penstock;  the  total  operating  head  from  this  dam  is  about  108  feet.  All 
the  flow  from  the  second  dam  is  diverted  to  the  wheels  in  the  power  house,  gi\nii£ 
a  head  of  about  30  feet.  Practically  no  water  is  stored  at  the  upper  dam,  but  a 
pond  of  considerable  size  may  be  made  by  building  a  dam  above  this  point. 


Digitized  by  VjOOQ IC 


STREAMS  TMBUTABY  TO  ST.  LAWBENCB  BIVEB. 


137 


Aoenracy. — ^Diurnal  fluctuation  of  discharge,  caused  by  artificial  control  of  the  stream 
above  this  station,  makes  the  computation  of  the  mean  daily  flow,  based  on  two 
observations,  inaccurate;  but  as  a  good  rating  curve  has  been  developed  it  is 
considered  advisable  to  publish  the  gage  reader's  observations,  together  with  the 
rate  of  flow  corresponding  to  each. 

The  following  measurement  was  made  by  J.  G.  Mathers: 

August  26, 1912:  Gage  height,  2.20  feet;  discharge,  134  second-feet. 

Daily  gage  height,  in  feet,  and  discharge,  in  second-feet,  of  Clyde  River  at  West  Derby,  Vl,^ 

far  1912, 

[E.  C.  RogBra,  observer.] 


Day. 


1. 

3. 
4. 
6. 

6. 
7. 
8. 
0. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 

ao. 

21- 
22- 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


AprU. 


A.M. 


Time. 


8.30 
7.00 
8.15 
9.30 
8.60 

8.00 
8.00 
10.30 
8.00 
7.45 

8.50 
6.20 
8.20 
7.30 
7.45 

7.30 
8.20 
7.35 
9.20 
8.10 

7.40 
8.10 
7.45 
7.45 
6.20 

7.30 
8.35 
7.10 
7.15 
6.40 


2.50 
3.53 
2.62 
3.68 
2.60 

3.60 

3.0 

3.65 

3.7 

3.7 

3.6 
3.6 
3.4 
3.35 
3.4 

3.55 
3.9 
4.2 
4.3 
4.0 

3.8 
3.65 
3.65 
8.7 
8.8 

3.7 
8.6 
3.5 
8.4 
3.35 


Dis- 
charge. 


341 
282 
312 
372 

273 

516 

1,160 

1,210 

1,310 

1,100 
000 
890 
840 
800 

1,040 
1,430 
1,760 
1,760 
1,540 

1,330 
1,160 
1,160 
1,210 
1,320 

1,210 

1,100 

090 

890 

840 


P.M. 


Time. 


5.30 
6.00 
6.45 
6.15 
4.15 

5.50 
4.30 
6.00 
5.20 
4.15 

5.15 
5.30 
6.00 
5.30 
5.00 

6.25 
3.20 
8.50 
3.30 
6.20 

4.20 
5.20 
5.20 
6.40 
6.15 

6.50 
6.30 
6.45 
5.10 
7.00 


Oaee 
lei^t. 


2.50 
2.58 
2.58 
2.65 
2.62 

3.86 
3.45 
3.66 
3.75 
3.7 

3.5 
3.4 
3.4 
3.35 
3.5 

3.7 

4.0 

4.25 

4.15 

3.9 

3.7 

3.6 

3.65 

3.85 

3.85 

3.65 

3.5 

3.4 

3.4 

3.3 


Dis- 
charge. 


263 


250 


410 

940 

1,160 

1,260 

1,210 

090 
890 
800 
840 
990 

1,210 
1,540 
1,820 
1,700 
1,430 

1,210 
1,100 
1,160 
1,380 
1,380 

1,160 
990 
880 
800 
790 


May. 


A.M. 


Time. 


7.35 
8.10 
7.45 
7.20 
8.40 

6.40 
7.30 
7.55 
8.50 
7.20 

7.30 
8.15 
8.40 
7.45 
8.45 

8.00 
6.50 
6.30 
8.15 
8.20 

7.45 
6.15 
8.45 
7.30 
8.00 

8.15 
7.60 
7.30 
7.00 
7.10 
8.20 


Gage 
height. 


3.3 

3.2 

3.05 

3.06 

3.0 

3.0 

e.95 

2.9 

2.88 

2.88 

2.82 
2.80 
2.80 
2.82 
2.85 

2.90 
2.98 
2.92 
3.93 
2.88 

2.92 
2.90 
2.90 
2.85 
2.90 

2.85 
2.82 
2.76 
2.72 
2.88 
3.0 


Dis- 
charge. 


790 
690 
668 
658 
516 

516 
479 
442 
429 
420 

391 
378 
378 
391 
410 

442 
601 
457 
457 
429 

457 
442 
442 
410 
442 

410 
391 
350 
333 
429 
516 


P.M. 


Time. 


6.45 
6.55 
6.36 
5.15 
6.15 

6.45 
6.60 
6.30 
7.00 
4.50 

4.40 
6.00 
5.50 
5.30 
7.00 

6.45 
7.00 
7.00 
5.00 
5.25 

6.46 
6.30 
6.30 
6.35 
4.50 

6.60 
6.15 
6.45 
6.45 
6.15 
6.25 


Gage 
height. 


3.2 

3.15 

3.06 

8.0 

3.0 

2.96 
2.90 
2.88 
2.88 
2.88 

2.82 
2.80 
2.78 
2.82 
2.88 

3.92 

3.0 

2.90 

2.90 

2.88 

2.02 
2. 88 
2.90 

2.88 
2.88 

2.85 
2.75 
2.70 
2.80 
2.02 
3.15 


Dis- 
charge. 


600 
645 
668 
516 
616 

479 
442 
429 
420 
420 

391 
378 
367 
391 
429 

457 
616 
442 
442 
420 

457 
429 
442 

439 
429 

410 
350 
322 
378 
467 
645 
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Daily  gage  height,  in/eet,  anddieduBge,  in  eeeondjeety  of  Clyde  River  at  West  Derhy^  VL, 

for  i^i;?— Continued. 


Jim*. 

Julj. 

Day. 

A.M. 

P.M. 

A.M. 

P.M. 

Time. 

hei^t. 

Dis- 
charge. 

Time. 

Gage 
heigbt. 

Dia- 
charge. 

Time. 

heSSl 

Dia- 
charge. 

Time. 

Gage     Die- 
hei^UidBive. 

1 

8.15 
7.00 
8.30 
7.45 
8.10 

8.30 
8.30 
8.35 
7.M 
7.00 

8.45 
7.00 
8.00 
8.30 
7.00 

7.00 
7.50 
7.40 
8.00 
7.00 

7.25 
7.36 
7.45 
8.00 
7.00 

7.26 
8.30 
6.55 
8.00 
7.00 

3.8 

3.4 

8.4 

3.35 

3.3 

3.3 

3.3 

3.1 

3.05 

3.0 

3.05 
2.90 
2.82 
2.78 
2.72 

2.75 
2.70 
2.82 
2.58 
2.80 

2.55 
2.50 
2.45 
2.38 
2.32 

2.38 
2.32 
2.32 
2.30 
2.22 

790 
890 
890 
840 
790 

790 
790 
800 
668 
618 

479 
442 
391 
387 
333 

360 
322 
282 
263 

260 
228 
200 
184 
184 

184 

184 
184 
158 
137 

6.00 
8.30 
7.00 
7.30 
8.16 

7.16 
8.46 
8.10 
8.30 
8.46 

8.16 
8.00 
8.46 
5.30 
5.45 

8.00 
8.20 
6.30 
7.10 
8.00 

7.10 
8.00 
8.30 
8.00 
8.46 

7.00 
7.15 

3.8 

3.4 

3.4 

3.36 

3.3 

8.2 

3.2 

8.1 

8.06 

2.98 

2.98 
2.86 
2.80 
2.78 
2.72 

2.70 
2.86 
2.80 
2.80 
2.52 

2.52 
2.42 
2.45 
2.40 
2. 88 

2.88 
2.32 

790 
890 
810 
840 
7M 

890 
800 
800 
658 
601 

457 
410 
378 
387 
388 

323 

297 
372 
372 
337 

337 
198 
300 

190 
184 

184 
184 

8.00 
7.35 
7.50 
8.00 
8.00 

7.10 
9.50 
7.50 
0.00 
8.00 

8.80 
7.10 
7.40 
7.30 
7.15 

8.36 
7.35 
7.40 
8.00 
7.30 

7.56 
8.10 
7.50 
8.30 
8.50 

8.20 
8.56 
7.56 
7.00 
8.30 
8.45 

3.35 
3.30 
3.30 
3.15 
3.10 

3.13 
3.10 
3.10 
3.10 
3.05 

3.06 
3.08 
3.06 
3.00 
3.00 

3.00 
1.98 
1.90 
1.88 
1.90 

1.90 
1.96 
1.96 
1.90 
1.96 

1.96 
1.93 
1.06 
3.05 
1.88 
1.98 

146 
133 
133 
121 
110 

114 
110 
110 
110 
101 

108 
108 
101 
03 
03 

03 
80 

77 
75 
77 

77 
80 

84 

84 
80 
84 
101 
75 
89 

7.15 
8.00 
8.50 
5.00 
8.15 

8.30 
7.00 
7.15 
7.00 
8.00 

7.00 
5.45 
5.30 
7.00 
8.15 

8.00 
8.15 
5.45 
8.25 
8.40 

5.30 
7.25 
8.50 
6.00 
5.10 

8.15 
8.15 
7.00 
8.20 
8.30 
8.30 

2.15 
2.13 
2.10 
2.06 

3.10 
2.05 
2.00 
2.00 
1.96 

2. 00 
1.05 
3L02 
1.9S 
1.90 

1.90 
1.88 
1.83 
1.S8 
1.80 

1.90 
1.06 
1.88 
1.90 
1.90 

1.88 
1.83 
LOO 
1.85 
1.88 
1.95 

15S 

2 

m 

3 

114 

4 

Ud 

5 

IK 

6 

lie 

7 

101 

8 

92 

0 

S9 

10 

§1 

U 

93 

12 

U 

13 

$« 

14 

i« 

15 

^ 

18 

17 

7» 

18 

C 

19 

75 

20 

G 

21 

22 

84 

» 

75 

24 

26 

— 

28 

75 

27 

€7 

28 

77 

29 

8.50 
8.00 

2.22 
2.22 

137 
137 

71 

30 

73 

81 

84 
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Daily  gage  height,  in  feet,  and  diechaprge,  in  eeoond-feet,  of  Clyde  River  at  West  Derby  ^  Vt,, 

for  1912 — Oontinuea. 


August. 

September. 

Day. 

A.M. 

P.M. 

A.  M. 

P.M. 

Time. 

bei^l 

Dl8- 

Gbarge. 

Time. 

Osse 
height. 

Dis- 
obarge. 

Time. 

Gage 
height. 

Die- 
obarge. 

Time. 

hJ^t. 

Die- 
Charge. 

1 

6.50 
7.10 
8.00 
8.00 
6.30 

6.30 
6.30 
6.46 
6.15 
7.60 

7.i6 
6.30 
7.66 
6.00 
7.00 

7.60 
6.46 
8.30 
6.36 
6.30 

6.00 
6.36 
7.16 
7.36 
11.00 

6.30 
7.46 
8.00 
8.00 
6.30 
7.00 

1.92 
1.8S 
1.96 
2.00 
1.98 

1.08 
1.98 
2.06 
2.06 
2.02 

2.00 
2.18 
2.18 
2.20 
2.18 

2.20 
2.18 
2.16 
2.10 
2.00 

2.06 
2.02 
2.00 
1.96 
2.20 

2.20 
2.28 
2.30 
2.36 
2.38 
2.32 

80 
76 
84 
92 
89 

89 
89 
101 
101 
96 

92 
128 

128 
132 
128 

132 
128 
121 
110 
92 

101 
96 
92 
84 

132 

132 
163 
168 
174 
184 
164 

6.00 
6.00 
6.10 
4.00 
6.46 

6.16 
6.46 
6.16 
6.30 
6.30 

6.40 
6.16 
6.00 
6.46 
6.16 

6.30 
6.46 
4.45 
6.30 
6.40 

6.00 
6.00 
6.00 
6.10 
4.30 

6.30 
6.16 
6.30 
6.00 
6.60 
6.00 

1.90 
1.96 
1.92 
1.98 
1.98 

1.90 
1.96 
1.98 
2.02 
2.00 

2.00 
2.16 
2.12 
2.20 
2.16 

2.20 
2.18 
2.12 
1.98 
2.00 

2.02 
1.92 
2.00 
1.92 
2.22 

2.25 
2.30 
2.32 
2.38 
2.32 
2.32 

77 
84 
80 
89 
80 

77 
80 
89 
96 
02 

92 
121 
114 
132 
121 

132 
128 
114 
89 
92 

96 
80 
02 
80 
137 

146 
168 
164 
184 
164 
164 

7.00 
6.30 
6.36 
6.66 
7.06 

7.00 
7.16 
7.00 
6.20 
7.16 

8.30 
8.60 
7.40 
7.16 
6.46 

6.60 
7.10 
8.00 
8.20 
7.20 

7.50 
6.20 
7.00 

2.30 
2.32 
2.30 
2.18 
2.18 

2.12 
2.12 
2.18 
2.18 
2.18 

2.32 
2.30 
2.12 
2.28 
2.18 

2.32 
2.22 
2.20 
2.40 
2.60 

2.60 
2.60 
2.60 

168 

164 
158 
128 
128 

114 
114 
128 
128 
128 

164 
158 
114 
153 
128 

164 
137 
132 
190 
228 

272 
272 
272 

6.00 
6.26 
6.20 
6.50 
6.30 

6.46 
4.30 
6.46 
6.30 
6.20 

4.00 
6.30 
6.10 
6.15 
6.00 

6.16 
6.30 
6.00 
6.10 
4.46 

6.00 
6.40 
6.15 
5.10 
6.16 

6.45 

6.15 
6.40 

2.30 
2.30 
2.25 
2.20 
2.12 

2.10 
2.18 
2.16 
2.12 
2.16 

2.26 
2.26 
2.20 
2.26 
2.20 

2.20 
2.20 
2.35 
2.40 
2.52 

2.60 
2.60 
2.62 
2.65 
2.60 

2.62 
2.60 
2.45 

168 

2 

168 

3 

146 

4 

132 

6 

114 

6 

110 

7 

128 

8 

121 

9 

114 

10 

121 

11 

146 

12 

146 

13 

132 

14 

145 

15 

132 

16 

132 

17          .... 

132 

18 

174 

19 

190 

20 

2S7 

21 

272 

22::..::...:::.. 

272 

23 

282 

24 

297 

25 

6.30 

6.40 
6.36 
6.10 
7.20 
6.00 

2.62 

2.60 
2.62 
2.48 
2.40 
2.48 

282 

272 
237 
220 
190 
220 

2T2 

26 

237 

27 

228 

28 

200 

29 

30                  .   . 

6.36 

2.40 

190 

31 
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Daily  gage  height,  in  feet,  and  discharge,  in  aecand-feet,  of  Clyde  River  at  Weet  Derbff, 

VL,/or  i^if— Continued. 


October. 

November. 

Day. 

A.M. 

P.M. 

A.M. 

P.M. 

Time. 

h^Tt. 

Di»- 
charge. 

Time. 

hei^t 

Dis- 
charge 

Time. 

^^t. 

Di». 
Charge. 

Time. 

hei^t. 

Di»- 
chaife. 

1 

6.50 
7.00 
7.30 
7.30 
7.00 

8.00 
8.00 
7.30 
7.00 
6.45 

6.45 
7.26 
7.20 
7.20 
7.10 

6.50 
6.35 
7.30 
6.40 
10.00 

6.30 
6.55 

2.40 
2.42 
2.45 
2.45 
2.42 

2.40 
2.38 
2.35 
2.30 
2.38 

2.35 
2.25 
2.30 
2.25 
2.32 

2.35 
2.32 
2.32 
2.30 
2.28 

2.25 
2.22 

190 
198 
209 
209 
198 

190 
184 
174 
158 
184 

174 
145 
158 
145 
164 

174 
164 
164 
158 
163 

145 
187 

4.10 
4.40 
6.15 
6.25 
5.45 

6.15 
5.00 
6.15 
5.26 
5.26 

4.30 
6.30 
6.16 
4.30 
6.00 

6.00 
6.50 
6.00 
4.20 
5.36 

6.00 
6.15 
4.45 
4.26 
4.45 

4.20 
6.30 
4.45 
4.30 
4.40 
4.30 

2.42 
2.42 
2.42 
2.46 
2.40 

2.40 
2.35 
2.36 
2.30 
2.36 

2.30 
2.28 
2.30 
2.28 
2.32 

2.32 
2.30 
2.32 
2.32 
2.26 

a.  22 
2.20 
2.22 
2.32 
2.40 

2.46 
2.62 
2.46 
2.52 
2.52 
2.50 

198 
198 
198 
209 

190 

190 
174 
174 
158 
174 

168 
153 
168 
153 
164 

164 
158 
164 
164 
145 

137 
132 
137 
164 
190 

209 

237 
209 
237 
237 
228 

«.30 
6.20 
8.00 
6.30 
8.26 

7.20 
7.10 
7.00 
6.45 

2.42 
2.40 
2.38 
2.38 
2.36 

2.32 
2.35 
2.55 
2.60 

198 
190 
184 
184 
174 

164 
174 
250 
272 

4.15 
4.20 
4.45 
4.30 
4.45 

4.35 
4.15 
4.15 
4.10 
4.25 

4.45 
4.15 
4.10 
4.20 
4.30 

4.45 
4.15 
4.10 
4.15 
4.30 

4.15 
4.30 
4.20 
4.15 
4.10 

4.15 
4.15 
4.30 
4.10 
4.16 

2.45 
2.38 
2.35 
2.32 
2.32 

2.32 
2.38 
2.60 
2.62 
2.70 

2.75 
2.75 
2.72 
2.78 
2.78 

2.75 
2.70 
2.68 
2.65 
2.60 

2.55 
2.50 
2.50 
2.62 
2.52 

2.55 
2.50 
2.48 
2.42 
2.38 

209 

2 

184 

3 

174 

4 

164 

6 

164 

6 

164 

7 

184 

8 

272 

9 

282 

10 

322 

11 

6.30 
7.50 
8.15 
7.46 
7.30 

8.05 
7.26 
7.25 
7.10 
7.20 

7.66 
7.15 
7.16 
8.00 
7.45 

7.15 
■7.35 
7.30 
7.36 
8.00 

2.72 
2.75 
2.70 
2.80 
2.80 

2.72 
2.72 
2.70 
2.68 
2.62 

2.58 
2.55 
2.62 
2.55 
2.62 

2.62 
2.50 
2.45 
2.46 
2.40 

833 
350 
822 

878 
878 

333 
333 
822 
812 
282 

263 
250 
237 
250 
237 

287 
228 
209 
200 

190 

350 

12 

350 

13 

333 

14 

367 

15 

387 

16 

350 

17 

322 

18 

312 

19 

297 

20 

272 

21 

25A 

22 

228 

23 

«R 

24 

8.00 
7.30 

7.00 
7.00 
7.30 
7.20 
7.20 
7.00 

2.35 
2.38 

2.38 
2.40 
2.48 
2.55 
2.52 
2.50 

174 
184 

184 
190 
220 
250 
237 
228 

2S7 

25 

237 

26 

250 

27 

238 

28 

220 

29 

198 

30 

184 

81 

December. 

Day. 

December. 

Day. 

A.M. 

P.M. 

A.  M. 

P.M. 

Time. 

Gaee 
height. 

Dis- 
charge. 

Time. 

he^t. 

Dis- 
charge. 

Time. 

h^Bt. 

Dis- 
charge. 

Time. 

Oa«      Di»- 
beight.lchaiie. 

1.... 
2 

7.45 
7.10 
7.20 
7.50 
7.60 

7.46 
7.50 
7.55 
7.50 
8.10 

7.50 
7.45 
7.55 
7.25 
7.46 

2.38 
2.35 
2.42 
2.45 
2.50 

2.52 
2.55 
2.52 
2.52 
2.52 

3.48 
2.45 

m 

174 
198 
209 
228 

237 
250 
237 
237 
237 

220 
209 

4.25 

2.38 

184 

16.... 
17.... 
18.... 
19.... 
20.... 

21.... 
22 

7.55 
8.00 
7.30 
7.60 
8.00 

8.00 

2.32 
2.35 
2.30 
2.35 
2.50 

2.60 

164 
174 
158 
174 
228 

272 

4.15 
4.00 
3.30 
4.00 
4.40 

4.25 
4.05 
4.30 
4.15 
4.25 

4.15 
3.50 
4.15 
4.15 
4.00 
4.15 

2.30 
2.30 
2.30 
2.60 
2.50 

2.65 
2.02 
2.50 
2.60 
2.50 

2.48 
2.45 
2.40 
2.38 
2.40 
2.38 

158 
158 

3 

158 

4.... 
6.... 

6.... 
7 

4.20 
4.15 

4.10 
4.20 
4.00 
4.15 
4.10 

4.10 

2.48 
2.50 

2.55 
2.55 
2.55 
2.50 
2.48 

2.45 

220 
228 

250 
250 
250 
228 
220 

200 

272 
228 

297 
457 

8.... 

9.... 
10.... 

11.... 
12.... 

23.... 
24.... 
25.... 

28.... 

27.... 
28.... 
29.... 
30.... 
31.... 

7.30 
7.50 

8.00 

7.30 
7.30 
7.15 
8.00 
7.00 
7.30 

2.80 
2.62 
2.60 

2.48 
2.42 
2.42 
2.38 
2.40 
2.40 

378 
282 
272 

220 
198 
198 
184 
190 
190 

228 

272 
228 

220 
209 

13.... 
14.... 

15.... 

2.60 
2.68 
2.36 

272 
312 
174 

4.30 
4.00 
4.35 

2.62 
2.38 
2.36 

282 

184 
174 

190 
184 
190 

1S4 

NoTB.— Possibly  slight  backwater  from  ioe  during  the  first  week  in  April.    Dally  discharge  determined 
from  a  well^eflned  rating  carve. 
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The  following  miscellaneous  measurements  were  made  on  stiseams 
in  the  St.  Lawrence  River  basin  in  1912: 

liimxlkmeout  meastaremenU  in  St.  Lawrence  River  drainage  basin  in  1912. 


Date. 

Stream. 

Tributary  to— 

LooaUty. 

he^ 

Dis- 
oharge. 

Aug.  20 

PieM>n  River... . . . 

L«ke  Superior 

do 

do 

Near  mouth 

FtH, 

78.9 

20 

Bmle  River 

Devil  Trade  Kiver.. 

do 

0.25 

32.6 

21 

do 

16.2 

21 

do 

Cascade  River 

do 

do 

do 

11.7 

22 

do 

29.8 

22 

Temperance  River 

do 

do 

27.6 

23 

do 

do 

12.7 

23 

llanitou  River 

Baptism  River 

::.::dS:::.::::::::: 

..do 

do 

34.0 

23 

do 

28.7 

Sept.  20 
17 

Ao  Sable  River 

Lake  Huron 

do 

Redheadit.  Mich 

1.12 
1.46 
616.33 
A3. 63 
C2.52 
15.16 
d4.70 
d4.70 
<i4.70 
A  9. 78 

2.67 

3.27 
2.76 
2.30 

1,030 

do 

Oscoda,  Mich 

Shakers  Crossing,  N.  Y.... 
do 

1,220 
1,970 

Apr.    6a 

Canaseraga  Creek 

Qenesee  River 

do 

do 

Lake  Ontario 

Black  River 

do 

July  16 

do..T 

Moont  Morris  power  canal . 
Black  River.. TT. 

236 

16 

Moont  Morris.  N.Y . . 

215 

29 

Portp[ieyden.N.Y 

233 

Oct.    17 

Beaver  River 

BeaverRlver.N.Y.  . 

«184 

18 

do 

do 

/139 

18 

do 

do 

do 

9263 

Dec.  18 

South   Branch   of  Oewe- 

gatoWe  River, 
winooskl  River 

Oswegatehie  River 
Lake  Champlafai. . 
do 

Hyatt,  N.Y 

578 

Feb.  70i 

Above  Stevens  Bnmch, 

n»rMontpeUer,Vt. 
do 

150 

June  15 

do 

226 

Sept   5 

do 

do 

do 

do 

do 

130 

Oct.  12 

do 

47 

«  Measurement  affected  by  backwater  from  Oenesee  River. 

b  Oage  datum  is  25  feet  below  reference  point  on  downstream  horizontal  tiebar  20  feet  fh>m  left  end  of 
brldxe. 
c  Oage  at  highway  bridge  below  mills. 
d  Distance  fk-om  block  on  gatehouse  to  water  surfiice. 
«  Oate  No.  1  open. 
/  Gate  No.  4  open  2  feet. 
ff  GatesNos.  1  and  4open  2  feet  each. 

k  Distance  to  water  surfeoe  from  top  of  downstream  left  comer  of  right  abutment. 
i  Measurement  made  under  complete  ice  cover. 

SIJMMART  OF   ME^N    DISCHARGE   PER   SQUARE   MILE. 

The  following  summary  of  discharge  per  square  mile  is  given  to 
allow  ready  comparison  of  relative  rates  of  run-oflf  from  different 
areas  in  the  St.  Lawrence  River  drainage  basin.  It  shows  in  a  general 
way  the  seasonal  distribution  of  run-off^  and  the  effect  of  snow, 
ground;  surface,  and  artificial  storage.  The  most  important  fact  worth 
noting  is  the  almost  entire  lack  of  uniformity  or  agreement  between 
any  two  streams,  which  indicates  that  the  discharge  of  each  stream  is 
a  law  unto  itself,  and  that  all  projects  dependent  upon  stream  flow, 
if  they  are  to  be  developed  along  the  safest  and  most  economical  lines, 
must  be  based  on  records  of  stream  flow  collected  with  great  care 
over  a  long  series  of  years  as  near  the  location  of  the  project  under 
consideration  as  possible. 
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Summary  of  dMiarge,  in  tecond-feei  per  square  mile,  for  river  $iation$  in  the  St.  Law- 
rence River  drainage  hatin  in  1912. 


Digitized  by  VjOOQIC 


INDEX. 


A. 

Aoouncy  of  discharge  meaflurenients,  degree 

of »-14 

Acknowledgmeats  to  thoee  afcUng 14 

Acre-ftoi,  definition  <rf. 10 

Altmar.N.Y., 

Orwell  Brook  new: 

deecript&QO , 75 

dJBofaarge 75 

dJeoharge,  deJly 70 

discharge,  monthly 77,142 

gage  height 70 

Appropriations,  amount  of 5 

Aabum,N.Y., 

Owasoo  OnUet  near: 

deacription 68 

discfauge 6Q 

discharge,  daily 00 

discharge,  monthly 00 

gagehei^t 00 

Ansable  Forks,  N.Y., 
Ausable  River  at: 

deecr^tion 110 

discharge 110 

discharge,  daOy 111-112 

discharge,  monthly 113,142 

gagehei^t Ill 

Au  Sable  River  (ICicfa.)  at- 
Bamfleld,  Mich.: 

description 40 

gage  height 40 

Oscoda,  Mich.: 

discharge 141 

Redheads,  Mich.: 

discharge 141 

Ausable  River  (N.  Y.)  at— 
Ausable  Forks,  N.  Y.: 

description 110 

discharge 110 

discharge,  daOy 111-112 

discharge,  monthly 113,142 

gage  height Ill 

Authority  for  faivestlgatione 5-6 

B. 
Bamfleld,  Mich., 
An  Sable  River  at: 

description 40 

gage  height 40 

Baptism  River  (Minn.)  near^ 
mouth: 

discharge 141 

Barnes,  R.  B.,  work  of 15 

Batchelder,  C.  L.,  woric  of 15 


Beaver  Bay,  Minn., 

Beaver  Bay  River  at:  Fage. 

description 16 

disoharge 10 

discharge,  daily 18 

discharge,  monthly 10,142 

gage  height 17 

Beaver  Bay  River  at— 

Beaver  Bay,  Minn.: 

description 10 

disoharge 10 

discharge,  daily 18 

discharge,  montlily 10,142 

gage  height 17 

Beaver  River  at— 

Beaver  River,  N.Y.: 

discharge 141 

BkMSk  River  at  or  near— 

BoonviUe,N.Y.: 

description 77 

discharge 78 

discdiarge,  daOy 80 

discharge,  monthly 80,142 

gageheii^t 70 

Felts  Mills,  N.Y.: 

description 81 

discharge,  daily 82 

discharge,  monthly... 82,142 

PortLeyden,N.Y.: 

disdiarge 141 

Black  River  canal  (south)  at— 

Boonvillo,  N.  Y.: 

deecr^tion 77 

discharge 78 

Black  River  (Forestport  feeder)  near— 

BoonviUe,  N.  Y.: 

description 77 

discharge 78 

Bog  River  near— 

Tupper  Lake,  N.  Y.: 

descr^tion 100 

discharge 100 

discharge,  daily 101 

discharge,  monthly....: 101,142 

gagehsi^t 101 

BoonviUe,  N.Y., 

Black  River  near: 

desoriptkm 77 

discfattge 78 

discharge,  daily 80 

discharge,  monthly 80,142 

gageheight 70 

Black  River  canal  (south)  at: 

descriptkm 77 

78 

143 
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BoonviUe,  N.  Y.— Cootlniied. 

Black  River  (Forestport  feeder)  near:      Page. 

description 77 

discharge 78 

Brasher  Center,  N.  Y., 
St.  Regis  River  at: 

description 102 

discharge 102 

discharge,  dafly 1(»-104 

discharge,  monthly 105,142 

gage  height 103 

Brule  River  (Minn.)  near- 
mouth: 

discharge HI 

Burlington,  Vt., 

Lake  Champlain  at: 

description 107 

gags  height 107 

C. 
Ganadice  Lake  outlet  near- 
Hemlock,  N.  Y.: 

description «7 

discharge,  monthly 142 

gage  height 68 

Canaseraga  Crdek  at  or  near— 
Dansvllle,  N.  Y.: 

description 61 

discharge 61 

discharge,  daily 62-68 

discharge,  monthly 64,142 

gageheight 62 

Shakers  Crossing,  N.  Y.: 

discharge 141 

Canfleld,  G.  H.,  work  of 15 

Ceacade  River  (Minn.)  near- 
mouth: 

discharge 141 

Cattaraugus  Creek  at— 
VersaiUes,  N.  Y.: 

description 45 

discharge 45 

discharge,  dafly 46-47 

discharge,  monthly 48,142 

gageheight 46 

Caughdenoy,  N.  Y., 
Oneida  River  at: 

description 70 

discharge,  daily 70 

discharge,  monthly 71,142 

Qoquet  River  at— 

Independence,  Minn.: 

description 26 

discharge 26 

discharge,  dally 28 

discharge,  monthly 28,142 

gageheight 27 

Qyde  River  at— 
West  Derby,  Vt.: 

description 136-137 

discharge 137 

discharge,  dafly 137-140 

gageheight 137-140 

Cooperation,  credit  for 14 

Coreys  (Raquette  Falls),  N.  Y., 
Raquette  River  near: 

description 01 

discharge 02 


Coreys  (Raquette  FaUs),  N.  Y.— Continned. 
Raquette  river  near— Continaed.  Page. 

discharge,  dafly 03 

discharge,  monthly 1B,142 

gageheight W 

Oyvert,  C.  C,  work  of. 15 

QroBS  River  (Minn.)  near- 
mouth: 

discharge 141 

Current  meters,  views  of 13 

Cunent*meter  stations,  views  of 12,96 

D. 

Dansvflle,  N.  Y., 

Canaaeraga  Oeek  near: 

description 61 

discharge 61 

discharge,  dafly 62-63 

discharge^  monthly 64,142 

gageheight «2 

Data,  explanation  of 11-13 

Deer  River  at— 
Ironton,  N.  Y.: 

description 105-106 

discharge 106 

discharge,  dafly 106 

discharge,  monthly... 107,142 

gageheight 106 

Definition  of  terms 9-10 

De  (}olyer,  C.  S.,  work  of 15 

Devfl  Track  River  (Minn.)  near- 
mouth: 

discharge 141 

Dexter,  Mich., 
Huron  River  at: 

description 42 

discharge 42 

gageheight 42 

Discharge,  definition  of 0 

Discharge  measurements,  accuracy  of. 13-14 

tables  of,  explanation  of 11-13 

Discharge  measurements  (miscellaneous)  in 

St.  Lawrence  River  basin '     141 

Discharge  per  square  mile  (sunmiary  oO  for 
river  stations  In  St  Lawrence 
Riverbastn 142 

Dog  River  at— 
Northfleld,  Vt: 

description 12S 

discharge 124 

discharge,  dafly 125 

discharge,  monthly 125,142 

gageheight 124 

Drainage  basins,  list  of 8 

E. 
East  Creek  near- 
Rutland,  Vt: 

descrlptian llj- 

gageheight 114 

Equivalents,  list  of ID-U 

Escanaba,  Mk^., 

Esoanaba  River  near: 

description '       20 

discharge,  dafly 30 

discharge,  monthly r 30,142 

gageheight 20 
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K  scanaba  River  near—  Page. 

Escanaba,  Mich.: 

description 29 

diacharge,  daily 30 

discharge,  monthly 30, 142 

gage  height 29 

F. 
Felts  Mills,  N.  Y., 
Black  River  near: 

description 81 

discharge,  daay 82 

discharge,  monthly 82, 142 

Field  data,  accuracy  and  reliability  of 13-14 

Flat  Rock,  Mich., 
Huron  River  at: 

description 44 

discharge 44 

gage  height 44 

Forestport  feeder.    See  Black  River  (N.  Y.). 
Fort  Montgomery,  N.  Y., 
Richelieu  River  at: 

description 108 

gage  height 109 

Freeland,  Mich., 

Tittabawassee  River  at: 

description 41 

discharge,  daily 41 

discharge,  monthly 41,142 

O. 

Oage  heights,  table  of,  explanation  of 12 

Gaging  stations,  views  of 12,96 

Geddes,  Mich., 
Huron  River  at: 

description 43 

discharge,  dally 43 

discharge,  monthly 43,142 

Genesee  River  at  or  near- 
Jones  Bridge.  See  Mount  Morris,  N.  Y. 
Mount  Morris  (Jones  Bridge),  N.  Y.: 

description 55 

discharge 56 

discharge,  dafly 57 

discharge,  monthly 67,142 

gage  height 56 

Rochester,  N.  Y.: 

description 58 

discharge 58 

discharge,  daily 60 

discharge,  monthly 60,142 

gage  height 59 

St  Helena,  N.Y.: 

description ^ 50^1 

discharge 51 

discharge,  daily 53-54 

discharge,  monthly 55,142 

gage  height 51-52 

Genesee  River  basin,  stream  flow  in 50-^ 

Grand  Rapids,  Mich., 
Grand  River  at: 

description 36 

gage  height 37 

Grand  River  at— 

Grand  Rapids,  Mich.: 

description 26 

gage  height 37 

1572*— W8P  324—14 10 


H. 
Hannawa  Falls,  N.  Y.,  Page. 

Raquette  River  at: 

dam,  view  of 96 

Hartwell,  O.  W.,  work  of. ^ 15 

Hemlock,  N.  Y., 

Canadice  Lake  outlet  near: 

description 67 

discharge,  monthly 142 

gage  height 68 

Horton,  A.  H.,  work  of 15 

Hoyt,  W.  0.,workof. 15 

Huron  River  at— 
Dexter,  Mich.: 

description 42 

discharge 42 

gage  height 42 

Flat  Rock,  Mich.: 

description 44 

discharge 44 

gage  height 44 

Geddes,  Mich.: 

description 43 

discharge,  dally 43 

discharge,  monthly 43,142 

Hyatt,  N.  Y., 

Oswegatchle  River  (South  Branch)  at: 

discharge....: ui 

I. 
Independence,  Minn., 
Cloquet  River  at: 

descrip  tion 26 

discharge 26 

discharge,  daily 28 

discharge,  monthly 28,142 

gage  height 27 

Investigations,  authority  for 6-6 

scope  of *   6^ 

Iran  Mountain,  Mich., 
Menominee  River  near: 

description 31 

discharge,  daily 32 

discharge,  monthly 82,142 

gage  height 31 

Ironton,  N.  Y., 
Deer  River  at: 

description 106-106 

discharge 106 

discharge,  daily 106 

discharge,  monthly 107,142 

gage  height 106 

J. 

Jackson,  H.  J.,  work  of 15 

Johnson,  Vt., 

Lamoille  River  at: 

description 126 

discharge 126 

discharge,  daily 127-131 

gage  height 127-131 

Jones  Bridge.    See  Mount  Morris,  N.  Y. 

K. 
k.  Wis., 
Wolf  River  at: 

description 32-33 

discharge 33 

discharge,  daily 34 

discharge,  monthly 34,142 

gage  height 33; 
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Keshequa  Ciwlc  at— 

Sonyea,  N.  Y.:  Page. 

descripUoD 64 

discbarge 65 

discharge,  daily 66 

discharge,  monthly 67,142 

gage  height 66 

L. 
Lake  Champlain  at— 
BurUngton,  Vt: 

descriptlan 107 

gage  height 107 

Lake  Erie,  tributaries  to,  flow  of 45-48 

Lake  Huron,  tributaries  to,  flow  of 40-44 

Lake  Michigan,  tribotwiee  to,  flow  of 29-39 

Lake  Ontario,  tributaries  to,  flow  of 49-87 

Lake  Superior,  tributaries  to,  flow  of 15-28 

Lamoille  River  at— 
Johnson,  Vt: 

descriptlan 126 

discliarge 126 

discharge,  daily 127-131 

gage  height 127-131 

Linden,  N.  Y., 

Little  Tonawanda  Creek  at: 

description 49 

discharge 49 

discharge,  daily 50 

discharge,  monthly 50, 142 

gage  height 49 

Little  Tonawanda  Creek  at— 
Linden,  N.Y.: 

description 49 

discharge 49 

discharge,  daily 50 

discharge,  monthly 50,142 

gage  height 40 

iMtaA,  Minn., 
Poplar  River  at: 

description 15 

discharge 16 

gage  height 16 

M. 

Manistee  River,  near- 
Sherman,  Mich.: 

description 37 

discharge,  daily 39 

discharge,  monthly 39, 142 

gage  height 38 

Manitou  River  (Minn.),  near— 
mouth: 

dis(;harge 141 

Massena  Springs,  N.  Y., 
Raquette  River  at: 

descr  ipti  on 97 

discharge 98 

discharge,  daily 99 

discharge,  monthly 99. 142 

gage  height 98 

Mathers,  J.  G.,  work  of 15 

Meadowlands,  Minn., 
Whiteface  River  at: 

description 21-22 

discharge 22 

discharge,  daily 23 

discharge,  monthly 23,142 

gage  height 22 


Maadowlands,  Minn.— Cantiniied. 

Whiteltee  River  below:  PifB. 

descriptkm 3t 

discharge,  daily 25 

discharge,  monthly ^ 2S.ie 

gage  height si 

Menominee  River  near- 
Iron  Mountain,  Mich.: 

description r 

discharge,  daily 2 

discharge,  monthly S.!4i 

gage  height ti 

Miscellaneous  discharge  measurements  in  8L 

Lawrence  River  basin i-ii 

Miasisquoi  River  near— 
Riohl6rd,Vt.: 

description 13 

discharge 12 

discharge,  daily 133-1» 

gage  height Itt-M 

Monk,  P.  B.,  work  of 1^ 

Montgomery.    See  Fort  Montgomery,  N.  V. 
MontpeUer,Vt., 

Whiooski  River  at  and  near: 

description 113 

discharge 116.U1 

discharge,  daUy 116-1« 

gage  height 115,U6-11? 

Winooskl  River  (Woreester  BFandi}  at: 

description ltt» 

discharge 130 

discharge,  daily Uft-lS 

gage  height ia9-I2» 

Woreester    Branch   at.   Set    Winooaki 
River. 
Moose  River,  N.Y., 
Moose  River  at: 

description sO 

discharge 8 

discharge,  daily M 

discharge,  monthly S5.I43 

gage  height -^ 

Moose  River  at— 

Moose  River,  N.  Y.: 

descriptton «5 

discharge 9 

discharge,  daily j4 

discharge,  monthly f&,W 

gage  height M 

Moose  River  (Middle  Branch)  at— 
Old  Forge,  N.  Y.: 

description v 

disch&rge < 

discliarge,  daily *r 

discharge,  monthly f^,it2 

gage  height *^ 

Mount  Morris  (Jones  Bridge),  N.  Y., 
Genesee  River  near: 

description 55 

discharge 56 

discharge,  dally 5' 

discharge,  monthly 57,  n: 

gage  height 5« 

Mount  Morris  power  canal  at: 

discharge Ul 

Mount  Morris  power  canal  at— 
Mount  Morris,  N.  Y.: 

discharge ui 
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N. 

Neopit^Wfs., 

Wolf  River  (West  Braneh)  at;  Page. 

description 35 

disdiaxige,  daily 35 

diachaiKe,  montlily 36,142 

Newton  Fans,  N.  Y., 

Oswegatohie  Blver  (East  Branch)  at: 

description 90 

discharge 90 

discharge,  daily 91 

discharge,  monthly 91,142 

gagehelght 90 

Northfleld,Vt., 
Dog  River  at: 

description 123 

discharge 124 

discharge,  daily 12S 

discharge,  monthly 125,142 

gagehelght 124 

O. 

Ogdensbnig,  N.  Y., 

Oswegatchie  River  nean 

description •  88 

discharge,  daily 89 

discharge,  monthly 89,142 

gagehelght 88 

Old  Forge,  N.  Y., 

Mooee  River  (Middle  Enoch)  at: 

description 86 

discharge 85 

discharge,  dally 87 

discharge,  monthly 87,142 

gagehelght 86 

Oneida  River  at— 
Caughdenoy,  N.  Y.: 

description 70 

discharge,  dafly 70 

discharge,  monthly 71,142 

Orwell  Brook  near— 
Altmar,  N.  Y.: 

description 76 

dischai^ 76 

discharge,  daily 76 

discharge,  monthly 77,142 

gagehelght 76 

Oscoda,  Mich., 

Au  Sable  River  at: 

discharge 141 

Oswegatchie  River  neai^ 
Ogdensburg,  N.  Y.: 

description 88 

discharge,  daily 80 

discharge,  monthly 89,142 

gagehelght 88 

Oswegatchie  River  (East  Branch)  at— 
Newton  Falls,  IJ^.Y.: 

description 90 

discharge 90 

discharge,  daUy 91 

discharge,  monthly 91,142 

gage  height 90 

Oswegatchie  River  (South  Branch)  at— 
Hyatt,  N.Y.: 

discharge 141 


Owasoo  Outlet  z 

Auburn,  N.  Y.:  Page. 

description 68 

discharge 69 

discharge,  daUy 60 

discharge,  monthly 60 

gagehelght 60 

P. 

Padgett,H.  D.,  workof 16 

Plepoefleld,  N.  Y., 
Raquette  River  at: 

description 04 

discharge 04 

discharge,  daily 06 

discharge,  monthly 07,142 

gagehelght 06 

gaging  station,  view  of. 06 

Pigeon  River  (Minn.)  near- 
mouth: 

discharge 141 

Plattsbuig,  N.  Y., 
Saranao  River  near: 

description no 

discharge no 

Poplar  River  a^- 
Lutsen,  Minn.: 

description 16 

discharge 16 

gagehelght 16 

Port  Leyden,  N.  Y., 
Black  River  at: 

discharge 141 

Price  meters,  views  of 13 

Publications  of  United  Btetes  Geological  Sur- 
vey on  stream  measurement 6-8 

how  to  obtain o 

libraries  and  offices  containing *       0 

Pulaski,  N.  Y., 

Salmon  River  near: 

description 73 

discharge 73 

discharge,  dally 74 

discharge,  monthly 76,142 

gagehelght 74 

R. 
Raquette  Falls.    See  Coreys,  N.  Y. 
Raquette  River  at  or  near— 

Coreys  (Raquette  Falls),  N.  Y. : 

description 91 

discharge 92 

discharge,  daily 03 

discharge,  monthly 03,142 

gagehelght 02 

Hannawa  Falls,  N.  Y.: 

dam,  view  of 06 

Mamena  Springs,  N.  Y.: 

description 97 

discharge 08 

discharge,  dally 99 

discharge,  monthly 99,142 

gagehelght 98 

Piercefleld,  N.  Y.: 

description 04 

discharge 04 
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Raquette  River  at  or  near— Contliraed. 

Pieroefield,  N.  Y.— Continued.  Page. 

discharge,  daily 96 

discharge,  monthly 97, 142 

gageheight 05 

gaging  station,  view  of. 96 

Raquette  Falls.    See  Coreys,  N.  Y. 

Redfield  (Stillwater  Bridge),  N.  Y., 
Salmon  River  near: 

description 71 

discharge 71 

discharge,  daily 72 

discharge,  monthly 73, 142 

gage  height 72 

Redheads,  Mich., 
Au  Sable  River  at: 

discharge 141 

Richelieu  River  at— 

Fort  Montgomery,  N.  Y.: 

description 108 

gage  height 109 

Richford,  Vt., 

Missisquoi  River  near: 

description 13 1 

discharge 132 

discharge,  daily 132-136 

gageheight 132-136 

Rochester,  N.  Y., 
Genesee  River  at: 

description 58 

d  Ischarge 58 

discharge,  daily 60 

discharge,  monthly 60, 142 

gage  height 59 

Rtm-off,  depth  in  inches,  definition  of 10 

Run-off,  terms  used  in  expressing 10 

Rutland,  Vt., 

East  Creek  near: 

description 113 

gage  height 114 

S. 

St.  Helena,  N.  Y., 
Genesee  River  at: 

description 60-51 

discharge..' 61 

discharge,  dally 63-^ 

discharge  monthly 65,142 

gage  height 51-52 

St.  Lawrence  River,  tributaries  to,  flow  of. .  88-140 

Bt.  Louis  River  near- 
Thomson,  Minn.: 

description 19 

discharge 20 

discharge,  daily 21 

discharge,  monthly 21, 142 

gage  height 20 

St.  Regis  River  at— 

Brasher  Center,  N.Y.: 

description 102 

discharge 102 

discharge,  daily 103-104 

discharge,  monthly 105, 142 

gageheight 103 

Salmon  River  near— 
Pulaski,  N.Y.: 

description 73 

discharge 73 


Salmon  River  near— Continued. 

Pulaski,  N.  Y.— Continued.  Paee. 

discharge,  daily 74 

discharge,  monthly 75, 142 

gage  heiglit 74 

Redfield  (StiUwater  Bridge),  N.  Y.: 

description 71 

discharge 71 

discharge,  daily 72 

discharge,  monthly 73, 142 

gageheight 72 

StiUwater  Bridge.    See  Redfield,  N.  Y. 
Saranac  River  near— 
Plattsburg,  N.  Y.: 

description 1 10 

discharge 110 

Scope  of  investigations 5-6 

Second-feet  per  square  mile,  definition  of 10 

Second-foot,  definition  of 9 

Shakers  Crossing,  N.  Y., 
Canaseraga  Creek  at: 

discharge 141 

Sherman,  Mich., 

Manistee  River  near: 

description 37 

discharge,  dally 39 

discharge,  monthly 39. 142 

gageheight 3S 

Sonyea,  N.  Y., 

Keshequa  Creek  at: 

description 64 

discharge 65 

discharge,  daily 66 

discharge,  monthly 67.142 

gageheight 65 

Sould,  S.  B.,  work  of 15 

Stillwater  Bridge.    See  Redfield,  N.  Y. 

Stream  measurement,  accuracy  of 13 

publications  on,  by  United  States  Geo- 
logical Survey 6-8 

how  to  obtain 9 

libraries  and  offices  containing 9 

T. 

Tables,  explanation  of 12 

Temperance  River  (Minn.)  near- 
mouth: 

discharge 141 

Terma,  definitions  of 9-10 

Thomson,  Minn., 

St.  Louis  River  near: 

description 19 

discharge 20 

discharge,  daily 21 

discharge,  monthly 21.142 

gageheight 20 

Tittabawassee  River  at— 
Freeland,  Mich.: 

description 41 

discharge,  daily 41 

discharge,  monthly 41,142 

Tonawanda  Creek.    See  Little   Tonawanda 

Creek. 
Tupper  Lake,  N.  Y., 
Bog  River  near: 

descr  ip  t  ion lOO 

discharge i(io 
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Tapper  Lake,  N.  Y.— Contlntied. 

Bog  River  near— Continued.  Page. 

discharge,  daily 101 

discharge,  monthly 101,142 

gage  height 101 

V. 
Veraainee,N.Y., 

Cattaraugoa  Creek  at: 

deecrfption 46 

discharge 46 

discharge,  daily 46-47 

discharge,  monthly 48,142 

gage  height 46 

W. 

Walters,M.  I.,  work  of 15 

Weber,  Frank,  work  of 15 

West  Derby,  Vt., 
Clyde  River  at: 

description 136-137 

discharge 137 

xlischarge,  daily 137-140 

gage  height 137-140 

Whiteface  River  at  and  below— 
Meadowlands,  Minn.: 

description 21-22,24 

discharge 22 

discharge,  daily 23,25 

discharge,  monthly 23,25,142 

gagehei^t 22,24 


Winooski  River  at  or  i 

Montpeller,Vt.:  Page. 

description 116 

discharge 116,141 

discharge,  daily 116-119 

gage  height 115,U6-119 

Winooski  River  (Worcester  Branch)  at— 
Montpelier.Vt.: 

description 119 

discharge 130 

discharge,  daUy 120-123 

gage  height 120-123 

Wolf  River  at— 
Keshena,  Wb.: 

description 82-33 

discharge 33 

discharge,  daily 34 

discharge,  monthly 34, 142 

gage  height 83 

Wolf  River  (West  Branch)  at— 
Neopit,Wis.: 

description 86 

discbarge,  daily 35 

discharge,  monthly 36,142 

Wood,  B.  D.,  work  of 16 

Worcester  Branch  of  Winooski  River.    8t€ 
Winooski  River. 

Work,  subdivision  of 16 
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SURFACE  WATER  SUPPLY  OF  UPPER  MISSISSIPPI 
RIVER  AND  HUDSON  BAY  BASINS,  1912. 


By  A.  H.  HoRTON,  W.  G.  Hott,  and  H.  J.  Jackson 


AUTHORIZATION    AND    SCOPE    OF    WORK. 

This  volume  is  one  of  a  series  of  12  reports  presenting  results  ot 
measurements  of  flow  made  on  streams  in  the  United  States  during 
the  calendar  year  1912. 

The  data  presented  in  these  reports  were  collected  by  the  United 
States  Geological  Survey  under  autiiority  implied  in  the  organic  law 
(20  Stat.  L.,  p.  394)  which  contains  the  following  paragraph: 

Provided^  That  this  officer  [the  Director]  shall  have  the  direction  of  the  geological 
survey  and  the  classification  of  public  lands  and  examination  of  the  geological  struc- 
ture,  mineral  resources,  and  products  of  the  national  domain. 

The  work  was  begun  in  1888  in  connection  with  special  studies  of 
water  supply  for  irrigation.  Since  the  fiscal  year  ending  June  30, 
1895,  successive  sundry  civil  bills  passed  by  Congrass  have  carried  the 
following  item  and  appropriations: 

For  gaging  the  streams  and  determining  the  water  supply  of  the  United  States,  and 
for  the  investigation  of  underground  currents  and  artesian  wells,  and  for  the  preptasr 
tion  of  reports  upon  the  best  methods  of  utilizing  the  water  resources. 

AnntLal  appropriations  for  the  fiscal  years  ending  JuTie  30, 1895-191S. 

1895 $12,500 

1896 20,000 

1897  to  1900,  inclusive 50, 000 

1901  to  1902,  inclusive 100, 000 

1903  to  1906,  inclusive 200,000 

1907 150,000 

1908  to  1910,  inclusive 100,000 

1911  to  1913,  inclusive 150,000 

In  the  execution  of  the  work  many  private  and  State  organizations 
have  cooperated,  either  by  furnishing  data  or  by  assisting  in  collecting 
the  data.  Acknowledgments  for  cooperation  of  the  first  kind  are 
made  in  connection  with  the  description  of  each  station  affected  and 
of  the  second  kind  on  page  16. 
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Measurements  of  stream  flow  have  been  made  at  about  2,000  pointB 
in  the  United  States  and  also  at  many  points  in  small  ereas  in  Seward 
Peninsula  and  the  Yukon-Tanana  region,  Alaska,  and  in  the  Hawaiian 
Islands.  During  1912  gaging  stations  were  maintained  by  the  Survey 
and  the  cooperating  organizations  at  about  1,500  points,  and  many 
discharge  measurements  were  made  at  other  points.  In  oonnection 
with  this  work  data  were  also  collected  in  regard  to  precipitation, 
evaporation,  storage  reservoirs,  river  profiles,  and  water  power  in 
many  sections  of  the  country  and  will  be  made  available  in  the  r^ular 
water  supply  papers  from  time  to  time. 

PUBIilCATIONS, 

A  report  for  each  calendar  year  has  been  prepared  embodying  the 
stream-flow  data  collected  during  that  year.  An  index  to  the  reports 
containing  stream-flow  measurements  prior  to  1904  has  been  published 
as  Water-Supply  Paper  119.  Circulars  are  also  available  giving  com- 
plete lists  of  the  gaging  stations  maintained  by  the  Survey  to  date^ 
and  a  list  of  the  reports  relating  to  the  water  supply  of  the  country. 

Prior  to  1902  gage  heights  and  discharge  measurements  were  pub- 
lished in  water-supply  papers  of  bulletins  and  estimates  of  monthly 
discharge  in  annual  reports ;  since  1902  both  classes  of  data  have  been 
published  in  water-supply  papers,  and  they  are  now  being  published 
in  12  parts,  as  shown  in  the  following  table: 

Papers  on  mrface  water  supply  of  the  United  Stales^  1912. 


Part.a 

No. 

Title. 

I 

321 

North  Atlantic  ooasl  basins. 

II 

822 

South  Atlantic  coast  and  eastern  Gulf  of  Mexico  basins. 

m 

323 

Ohio  Klver  basin. 

IV 

324 

St.  Lawrence  River  basin. 

v 

VI 

325 
328 

Upper  Mississippi  River  and  Hudson  Bay  basins. 
Mifflouri  River  basin. 

VII 

327 

Lower  MlssLssippi  River  basin. 
Western  Gulf  oT  Mexico  basins. 

vni 

828 

IX 

329 

Colorado  River  basin. 

X 

330 

Great  Basin. 

XI 

331 

Pacific  coast  basins  in  California. 

xn 

832 

North  Pactflo  coast  basins. 

o  For  the  purpose  of  unllormity  in  the  presentation  of  reports,  a  general  plan  has  been  acraed  upon  bv 
the  United  States  Reclamation  Service,  the  United  States  Forest  Service,  the  United  States  Weather 
Bureau,  and  the  United  States  Geological  Survey,  according  to  which  the  area  of  the  United  States  has 
been  divided  into  12  parts,  whoto  boundaries  coincide  with  natural  drahuge  lines  indicated  by  the  pam 
of  the  report. 
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A  list  of  reports  containing  strdam-flow  data  is  presented  in  the 
following  table: 

Strtamrflow  data  in  reports  of  the  United  States  Oeologieal  Starvey. 
[A— Anxmal  Report;  B— Bulktin;  WS-»Water-Sapply  Paper.) 


Report. 


Chantcterofdata. 


Year. 


10th  A,  pt.  a.. 
llthA,pt.3. 

13tliA,pt.2. 

13th  A,  pt.  3. 

14th  A,  pt.  3. 


B131 

18th  A,  pt.  3. 
B140...:..... 


Descriptive  inibrmation  only. . 
Monttuy  discharge 


.do.. 


Mean  diacbarge  in  seoond-itot 

Monthly  dlsoharge  (long-time  records,  1871  to  1883). 

Descriptions,  measoiements,  gage  heights,  and  ratings. . 
De5crq>tiYe  mformatlon  only 


W811 

18th  A,  pt.  4. 

W815 

W816 


19th  A,  pt.  4. 

WS27 

WS28 


30th  A,  pt  4. 
WS  36  to  39.. 
31st  A, pt  4.. 
~147toJ 


WB4 

23dA.pt  4. 
"WB  65,  M>  •  • 


W8  75.. 
WS  83  to  86.... 
WS  97  to  100.. 
WS  134  to  135. 
WS  166  to  178. 
WS  210  to  314. 
WS  341  to  353. 
WS  361  to  372. 
WS  281  to  393. 
WS  301  to  313. 
WS  331  to  332. 


Descriptions,  measurements,  gage  heii^ts,  rathigs,  and  monthly 
discharge  (also  many  data  oovering  earlier  years). 

Gage  heights  (also  gage  heights  for  earlier  years) 

Descriptions,  measurement,  ratings,  and  monthly  discharge 
(also  Bttniiw  data  for  some  earlier  years). 

Descriptions,  measurements,  and  gage  heights,  eastern  United 
States,  eastern  Mississippi  Riyer,  and  lussoiiri  Riyer  ahove 
Junction  with  Elansas. 

Descriptions,  measurements,  and  gage  heights,  western  Missis- 
sippi River  below  junction  of  Missouri  ana  Platte,  and  western 
United  8tatfl8. 

Descriptions,  measurements,  ratings,  and  monthly  discharge 
(also  some  long-time  records). 

Measurements,  rathin.  and  gage  heights,  eastern  United  States, 
eastern  MisslsslpprRiver.  and  Missouri  River. 

Measurements,  ratings,  and  gage  heights,  Arkansas  River  and 
western  United  States. 

Monthly  discharge  (also  for  many  earlier  yean) 

Descriptions,  measurements,  gage  heights,  and  ratings 

Monthly  discharge 

Descriptions,  measurements,  gage  heights,  and  ratings 

Monthly  discharge 

Descriptions,  measurements,  gage  heights,  and  ratings 

Monthly  discharge 

Complete  data * 


1884  to  Sept., 

1890. 
1884tolune30, 

1891. 
1884  to  Dec.  31, 

1892. 
1888  to  Deo.  31, 

1863. 
1803  and  1894. 

1896. 

1896. 

1896  and  1896. 

1897. 


1897. 


.do., 
.do., 
.do., 
.do., 
.do., 
.do., 
.do., 
.do.. 
.do.. 


1897. 

1898. 

1886. 

189& 

1899. 

1899. 

1900. 

1900. 

1901. 

1901. 

1902. 

1908. 

1904. 

1906. 

1906. 

1907>& 

1909. 

1910. 

1911. 

1912. 


Note.— No  data  regarding  stream  flow  are  given  in  the  15th  and  17th  annual  reports. 

The  table  which  follows  gives,  by  years  and  drainage  basins,  the 
numbers  of  the  papers  on  surface-water  supply  published  from  1899 
to  1911.  The  data  for  any  particular  station  will  be  found  in  the 
reports  covering  the  years  during  which  the  station  was  maintained. 
For  example,  data  for  any  station  in  the  area  covered  by  Part  I 
are  published  in  Water^upply  Papers  97,  124,  165,  201,  241,  261, 
281,  301,  and  321,  which  contain  records  for  the  New  England  streams 
from  1903  to  1912.  The  year  covered  by  the  report  is  indicated  at 
the  head  of  the  column  in  which  the  paper  is  listed. 
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Numbers  of  VHtter-supply  papers  containing  result*  of  stream  meawremenis,  1899-191i. 


18004 


1000  6 


1001 


1002 


1003 


1904 


North  Atlantic  coast  (St.  John 

River  to  York  River) , 

South  Atlantic  coast  and  eastern 
Gulf  of  Mexico  (James  River  to 

the  Mississippi) 

Ohio  River  badn. 

St.  Lawrence  River  and  Great 

Lakes , 

Hudson  Bay  and  upper  Missis- 
sippi River , 

Missouri  River , 

Lower  Mississippi  River 

Western  Gulf  oiMexioo , 

Colorado  River , 

Great  Basin. , 

Pacific  coast  in  California 

North  Pacific  coast , 


86 

^36,36 
36 

36 


ft  36, 37 
87 
37 
•  37,38 
38,p30 
as, '30 


47,«48 


48 
48,  A  40 

40 

40 
40,160 
60 
60 
60 
61 
61 
61 


66,75 


66,75 
65,75 

66,75 

/66,66,75 
66,75 

i66,G6,75 
66,75 
66,75 
66,75 
66,75 
66,75 


82 


982,83 


<82,83 

y83,85 
84 

/83,84 
84 
85 
85 
85 


07 


997,08 
08 

97 

/98,00,100 
00 
/08,00 
00 
100 
100 
100 
100 


<l  124,  e  125,/ 126 


/ 126, 127 
128 

120 

/ 128, 130 

iao,«i3i 

/lis,  131 
132 
133 

133,9134 
134 
135 


1005 

1006 

1007-8 

1000 

1010 

1011         1012 

North  Atlantic  coast  (St. 
John   River   to    York 
River) 

dl65,«166,/167 

/ 167, 168 
160 

170 

171 

172 
/ 100, 173 

174 
176,0177 
176,9177 

177 
•  177,178 

*201,«202,/203 

/203,204 
206 

206 

207 
206 

/206,200 
'210 
211 

212,9213 
213 
214 

241 

242 
243 

244 

246 
246 
247 
248 
240 
260,9261 
251 
252 

261 

262 
263 

264 

266 
266 
267 
268 
260 
270,9271 
271 
272 

281 

282 
283 

284 

285 
286 
287 
288 

280 
200 

291 
202 

301 

302 
303 

304 

905 
306 
307 
306 
309 
310 
311 
312 

321 

South  Atlantic  coast  and 
eastern  Gulf  of  Mexico 
(James  River  to   the 
iri?p»i.<i«?ippf)    

322 

Ohio  River  basin 

323 

St.  Lawrence  River  and 
Great  Lakes 

824 

Hudson  Bay  and  upper 

Mississippi  River 

Missouri  River 

325 
326 

Lower  Mississippi  River. . 
Western  Gulf ofMexioo... 
Colorado  River 

327 
328 
320 

Great  Basin. 

Pacific  coast  in  California. 
North  Paciflccoast 

330 
831 
332 

a  Rating  tables  and  index  to  Water-Supply  Papers  35-^  contained  in  Water-Supply  Paper  30.  Esti- 
mates for  1800  in  Twenty-first  Annual  Report,  part  4. 

b  Rating  tables  and  index  to  Water-Supply  Papers  47-^52  and  data  on  precipitation,  wells,  and  irrigation 
in  California  and  Utah  contained  in  Water-Supply  Paper  52.  Estimates  for  1000  in  Twenty-second  Annual 
Report,  part  4. 

e  Wissahickon  and  SchuylidU  rivers  to  James  River. 

d  New  En^and  rivers  only. 

e  Hudson  River  to  Delaware  River^  inclusive. 

/  Susquehanna  River  to  Yadidn  River,  inclusive. 

g  James  Rivor  only. 

A  Scioto  River. 

i  Lake  Ontario  and  tributaries  to  St.  Lawrence  River  proper. 

/  Tributaries  of  Mississippi  from  east. 

k  Gallatin  River. 

I  Loup  and  Platte  rivers  near  Columbus,  Nebr.,  and  all  tributaries  below  Junction  with  Platte. 

»  Platte  and  Kansas  rivers. 

n  Green  and  Gunnison  rivers  and  Grand  River  above  Junction  with  Gunnison. 

o  Bolow  Junction  with  Gila. 

p  Mohave  Rivex  only. 

9  Great  Basin  in  Califomia,  excepting  Truckee  and  Carson  drainage  basins. 

r  Kings  and  Kern  rivers  and  south  Pacific  coast  drainage  basins. 

«  Rogue,  Umpqua,  and  Siletz  rivers  only. 

Water-supply  papers  and  other  publications  of  the  United  States 
Geological  Survey  containing  data  in  regard  to  the  water  resources 
of  the  United  States  may  be  obtained  or  consulted  as  indicated 
below. 

1.  Copies  may  be  obtained  free  of  charge  by  applying  to  the 
Director  of  the  Geological  Survey,  Washington,  D.  C.  Tlie  edition 
printed  for  free  distribution  is,  however,  small  and  is  soon  exhausted. 
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2.  Copies  may  be  purchased  at  nominal  cost  from  the  Superintend- 
ent of  Documents,  Groveniment  Printing  Office,  Washington,  D.  C, 
'who  will  on  application  furnish  lists  giving  prices. 

3.  Sets  of  the  reports  may  be  consulted  in  the  Ubraries  of  the 
principal  cities  in  the  United  States. 

4.  Complete  sets  are  available  for  consultation  in  the  local  offices 
of  the  water-resources  branch  of  the  Geological  Survey,  as  follows: 

Albany,  N.  Y.,  Room  18,  Federal  BuUding. 

Atlanta,  Ga.,  Post  Office  Building. 

Newport,  Ky.,  Federal  Building. 

Madison,  Wis.,  care  of  the  Railroad  Commission,  Capital  Building. 

St.  Paul,  Minn.,  Old  Capitol  Building. 

Helena,  Mont.,  Montana  National  Bank  Building. 

Denver,  Colo.,  302  Chamber  of  Commerce  Building. 

Salt  Lake  City,  Utah,  Brooks  Arcade. 

Boise,  Idaho,  615  Idaho  Building. 

Portland,  Or^.,  416  Couch  Building. 

San  Francisco,  Cal.,  505  Custom  House. 

Santa  Fe,  N.  Mex.,  Capitol  Building. 

Honolulu,  Hawaii,  Eapiolani  Building. 

A  list  of  the  Geological  Survey's  publications  will  be  sent  on  appli- 
cation to  the  Director  of  the  United  States  Geological  Survey,  Wash- 
ington, D.  C. 

DEFINITION    OF   TERMS. 

The  volume  of  water  flowing  in  a  stream — the  "run-off''  or  "dis- 
charge"— ^is  expressed  in  various  terms,  each  of  which  has  become 
associated  with  a  certain  class  of  work.  These  terms  may  be  divided 
into  two  groups:  (1)  Those  which  represent  a  rate  of  flow,  as  second- 
feet,  gallons  per  minute,  miner^s  inches,  and  discharge  in  second-feet 
per  square  mile;  and  (2)  those  which  represent  the  actual  quantity 
of  water,  as  run-off  in  depth  in  inches  and  acre-feet.  The  units  used 
in  this  series  of  reports  are  second-feet,  second-feet  per  square  mile, 
run-off  in  inches,  and  acro-feet.    They  may  be  defined  as  follows: 

"Second-foot"  is  an  abbreviation  for  cubic  foot  per  second  aad 
is  the  unit  for  the  rate  of  discharge  of  water  flowing  in  a  stream  1 
foot  wide,  1  foot  deep,  at  a  rate  of  1  foot  per  second.  It  is  generally 
used  as  a  fimdamental  unit  from  which  others  are  computed  by  the 
use  of  the  factors  given  in  the  following  table  of  equivalents. 

"Second-feet  per  square  mile"  is  the  average  number  of  cubic  feet 
of  water  flowing  per  second  from  each  square  nule  of  area  drained, 
on  the  assimiption  that  the  run-off  is  distributed  uniformly  both  as 
r^ards  time  and  area. 

"Run-off  (depth  in  inches)"  is  the  depth  to  which  the  drainage  area 
would  be  covered  if  all  the  water  flowing  from  it  in  a  given  period 
were  conserved  and  uniformly  distributed  on  the  surface.  It  is  used 
for  comparing  run-off  with  rainfall,  which  is  usually  expressed  in 
depth  in  inches. 
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An  ''acre-foot"  is  equivalent  to  43^560  cubic  feet  and  is  the  quan- 
tity required  to  cover  an  acre  to  the  depth  of  1  foot.  The  term  is 
commonly  used  in  connection  with  storage  for  irrigation  work. 

CONVENIENT    EQUIVAIjENTS. 

The  following  is  a  list  of  convenient  equivalents  for  use  ux  hydraulic 
computations: 

Table  for  converting  discharge  in  second-feet  per  square  mile  tnto  nmroffin  depth  in  inehe$ 

over  the  area. 


Diseharse 
Jnaeoond- 

feet  per 
Bquaremlle. 

Run-off  in  incheB. 

Iday. 

38  days. 

SOdayB. 

30  days. 

31  days. 

0.03710 
.07438 
.11157 
.14876 
.18505 
.22314 
.26033 
.20752 
.33471 

1.041 
2.063 
8.124 
4.165 
5.207 
6.248 
7.280 
8.331 
0.372 

1.070 
2.157 
3.286 
4.314 
5.303 
6.471 
7.550 
8.628 
0.707 

1.116 
2.231 
8.347 
4.463 
6.578 
6.604 
7.810 
8.026 
10.041 

1.151 
2.306 
8.450 
4.612 
5.764 
6.017 
8.O70 
0.228 
10.376 

Non.^For  partial  month  multiply  the  values  lor  one  day  by  the  number  of  days. 

Table  for  converting  discharge  in  second-feet  into  run-off  in  acre-feet. 


Disoharge 
feet. 

Run-off  in  acre-feet. 

Iday. 

28  days. 

20  days. 

30  days. 

31  days. 

1 

1.083 
3.067 
5.060 
7.084 
0.017 
11.00 
13.88 
15.87 
17.85 

55.54 
111.1 
166.6 
222.1 
277.7 
333.2 
388.8 
444.3 
400.8 

57.53 
115.0 
172.6 
230.1 
287.6 
345.1 
402.6 
460.2 
617.7 

50.50 
110.0 
178.5 
238.0 
207.5 
857.0 
416.5 
476.0 
535.5 

61.40 
123.0 
184.5 
246.0 
307.4 
868.0 
430.4 
401.0 
563.4 

2 

3 

4 

5 

6 

7 

8 

0 

None.— For  partial  month  multiply  values  for  one  day  by  the  number  of  days. 

1  second-foot  equals  40  California  miner's  inches  (law  of  Kar.  23, 1901). 

1  second-foot  equals  38.4  Colorado  miner's  inches. 

1  second-foot  equals  40  Arizona  miner's  inches. 

1  second-foot  equals  7.48  United  States  gallons  per  second;  equals  448.8  gallons  per 
minute;  equals  646,317  gallons  for  one  day. 

1  second-foot  for  one  year  covers  1  square  mile  1.131  feet  or  13.672  inches  deep. 

1  second-foot  for  one  year  equals  31,536,000  cubic  feet. 

1  second-foot  equals  about  1  acre-inch  per  hour. 

1  second-foot  for  one  day  equals  86,400  cubic  feet. 

1,000,000,000  (1  United  States  billion)  cubic  feet  equals  11,570  second-feet  for 
one  day. 

1,000,000,000  cubic  feet  equals  414  second-feet  for  one  28-day  month. 

1,000,000,000  cubic  feet  equals  399  eecond-feet  for  one  29-day  month. 

1,000,000,000  cubic  feet  equals  386  second-feet  for  one  30-day  month. 
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1,000,000,000  cubic  feet  equals  373  aecond^feet  for  one  31-day  month. 

100  California  miner's  inches  equals  18.7  United  States  gallons  per  second. 

100  California  miner's  inches  for  one  day  equals  4.96  acre-feet. 

100  Colorado  miner's  inches  equals  2.<M)  second-feet. 

100  Colorado  miner's  inches  equals  19.5  United  States  gallons  per  second. 

100  Colorado  miner's  inches  for  one  day  equals  5.17  acre-feet. 

100  United  States  gallons  per  minute  equals  0.223  second-feet. 

100  United  States  gallons  per  minute  for  one  day  equals  0.442  acre-foot. 

1,000,000  United  States  gallons  per  day  equals  1.55  second-feet. 

1,000,000  United  States  gallons  equals  3.07  acre-feet. 

1,000,000  cubic  feet  equals  22.95  acre-feet. 

1  acre-foot  eqtials  325,850  gallons. 

1  inch  deep  on  1  square  mile  equals  2,323,200  cubic  feet. 

1  inch  deep  on  1  square  miles  equals  0.0737  second-foot  per  year. 

1  foot  equals  0.3048  meter. 

1  mile  equals  1.60935  kilometers. 

1  mile  equals  5,280  feet. 

1  acre  equals  0.4047  hectare. 

1  acre  equals  43,560  square  feet. 

1  acre  equals  209  feet  square,  nearly. 

1  square  mile  equals  2.59  square  kilometers. 

1  cubic  foot  equals  0.0283  cubic  meter. 

1  cubic  foot  of  water  weighs  62.5  pounds. 

1  cubic  meter  per  minute  equals  0.5886  second-foot. 

1  horsepower  equals  550  foot-pounds  per  second. 

1  horsepower  equals  76.0  kilogram-meters  per  second. 

1  horsepower  equals  746  watts. 

1  horsepower  equals  1  second-foot  falling  8.80  feet. 

1}  horsepower  equals  about  1  kilowatt. 

To  calculate  water  power  quickly:  ^^  '^-r — ^^  ^  =net  horsepower  on  water 
wheel  realizing  80  per  cent  of  theoretical  power. 

EXPLANATION    OP   DATA. 

For  each  regular  current-meter  gaging  station  the  following  data 
are  given:  Description  of  the  station,  list  of  discharge  measurements, 
table  of  daily  gage  heights,  table  of  daily  discharges,  table  of  monthly 
and  yearly  discharges  and  run-off.  For  stations  located  at  weirs  or 
dams  the  gage-height  table  is  omitted. 

In  addition  to  statements  regarding  the  location  and  installation 
of  cturent-meter  stations,  the  descriptions  give  informati3n  in  r^ard 
to  any  conditions  which  may  affect  the  constancy  of  the  relation  of 
gage  height  to  discharge,  covering  such  points  as  ice,  logging,  shifting 
channels,  and  backwater;  also  information  regarding  diversions 
which  decrease  the  total  flow  at  the  measuring  section.  Statements 
are  also  made  regarding  the  accmracy  and  reliability  of  the  data. 

The  table  of  daily  gage  heights  records  the  daily  fluctuations  of  the 
surface  of  the  river  as  found  from  the  mean  of  the  gage  readings  taken 
each  day,  usually  in  the  morning  and  in  the  evening.  The  gage  height 
given  in  the  table  represents  the  elevation  of  the  surface  of  the  water 
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above  the  zero  of  the  gage.  All  gage  heights  affected  by  the  presence 
of  ice  in  the  streams  or  by  backwater  from  obstructions  are  published 
as  recorded,  with  suitable  footnotes.  The  rating  table  is  not  appli- 
cable for  such  periods  unless  the  proper  corrections  to  the  gage 
heights  are  known  and  applied.  Attention  is  called  to  the  fact  that 
the  zero  of  the  gage  is  placed  at  an  arbitary  datum  and  has  no  rda- 
tion  to  zero  flow  or  the  bottom  of  the  river.  In  general  the  zero  is 
located  somewhat  below  the  lowest  known  flow,  so  that  negative  read- 
ings shall  not  occur. 

The  discharge  measurements  and  gage  heights  are  the  base  data 
from  which  rating  tables,  daily  discharge  tables,  and  monthly  dis- 
charge tables  are  computed. 

The  rating  table  gives,  either  directly  or  by  interpolation,  the  dis- 
charge in  second-feet  corresponding  to  every  stage  of  the  river 
recorded  drnring  the  period  for  which  it  is  applicable.  It  is  not  pub- 
lished in  this  report,  but  can  be  determined  from  the  tables  of  daily 
gage  heights  and  daily  discharge  by  plotting  gage  heights  in  feet  as 
ordinates  and  discharge  in  second-feet  as  abscissas. 

The  table  of  daily  discharges  gives  the  discharges  in  second-feet 
corresponding  to  the  observed  gage  heights  as  determined  from  the 
rating  tables. 

In  the  table  of  monthly  discharge  the  column  headed  ''Maximum" 
gives  the  mean  flow,  as  determined  from  the  rating  table,  for  the 
day  when  the  mean  gage  height  was  highest.  As  the  gage  hei^t  is 
the  mean  for  the  day,  it  does  not  indicate  correctly  the  stage  when  Ihe 
water  surface  was  at  crest  height,  and  the  corresponding  dischaige 
was  consequently  larger  than  given  in  the  maximum  column.  Like- 
wise, in  the  column  of  ''Minimum"  the  quantity  given  is  the  mean 
flow  for  the  day  when  the  mean  gage  height  was  lowest.  The  col- 
umn headed  "Mean"  is  the  average  flow  in  cubic  feet  for  each  second 
dming  the  month.  On  this  the  computations  for  the  remaining 
columns,  which  are  defined  on  page  11,  are  based. 

The  base  data  presented  in  this  leport,  unless  otherwise  stated  in 
description  oi  station,  have  been  collected  by  the  methods  commonly 
used  at  current-meter  gaging  stations  and  described  in  standard  text- 
books. 

Plate  I  shows  typical  gaging  stations.  Plate  II  shows  current 
meters  used  in  the  work. 

ACCURACY    AND    REIilABIUETY    OP    PTEIiD    DATA    AND 
COMPARATIVE    RESULTS- 

The  accuracy  of  stream-flow  data  depends  primarily  on  the  natural 
conditions  at  the  gaging  station  and  on  the  methods  and  care  with 
which  the  data  are  collected.  Errors  of  the  first  group  depend  on  the 
degree  of  permanency  of  channel  and  of  permanency  of  the  relation 
between  discharge  and  stage. 
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Errors  of  the  second  class  are  due,  first,  to  errors  in  observation  of 
stage;  second,  to  errors  in  measurements  of  flow;,  and,  third,  to  errors 
due  to  misinterpretation  of  stage  and  flow  data. 

In  order  to  give  engineers  and  others  information  regarding  the 
probable  accuracy  of  the  computed  results,  footnotes  are  added  to  the 
daily  discharge  tables,  stating  the  probable  accuracy  of  the  rating 
tables  used,  and  an  accuracy  column  is  inserted  in  the  monthly  dis- 
charge table.  For  the  rating  tables  ''well  defined"  indicates,  in  gen- 
eral, that  the  rating  is  probably  accurate  within  6  per  cent;  "fau^ly 
well  defined,"  within  10  per  cent;  "poorly  defined"  or. "approxi- 
mate," within  15  to  25  per  cent.  These  notes  are  very  general  and 
are  based  on  the  plotting  of  the  individual  measurements  with  refer- 
ence to  the  mean  rating  curve. 

The  accuracy  column  in  the  monthly  discharge  table  does  not 
apply  to  the  maximmn  or  minimum  nor  to  any  individual  day,  but  to 
the  monthly  mean.  It  is  based  on  the  accuracy  of  the  rating,  the 
probable  reliabihty  of  the  observer,  and  knowledge  of  local  conditions. 
In  this  colxmm,  A  indicates  that  the  mean  monthly  flow  is  probably 
accurate  within  5  per  cent;  B,  within  10  per  cent;  C,  within  15  per 
cent;  D,  within  25  per  cent.  Special  conditions  are  covered  by  foot- 
notes. 

Even  though  the  monthly  means  for  any  station  may  represent 
with  a  high  degree  of  accuracy  the  quantity  of  water  flowing  past  the 
gage,  the  figures  showing  discharge  per  square  mile  and  depth  of  run- 
off in  inches  may  be  subject  to  gross  errors  which  result  from  includ- 
ing in  the  measured  drainage  area  large  noncontributing  districts  or 
omitting  estimates  of  water  diverted  for  irrigation  or  other  use,  and 
they  should,  therefore,  be  considered  as  only  approximate,  particu- 
larly for  periods  of  irrigation  or  of  low  water.  For  these  errors  it  is 
as  a  rule  not  feasible  to  make  adequate  correction. 

In  general,  the  base  data  collected  each  year  by  the  Survey  engi- 
neers are  published,  not  only  to  comply  with  the  law,  but  also  to 
afford  any  engineer  the  means  of  examining  and  adjusting  to  his  own 
needs  the  results  of  the  computations.  The  table  of  monthly  dis- 
charge is  so  arranged  as  to  give  only  a  general  idea  of  the  flow  at  the 
station  and  should  not  be  used  for  other  than  preliminary  estimates. 
The  determinations  of  daily  discharge  allow  more  detailed  studies  of 
the  variation  in  flow  by  which  the  period  of  deficiency  may  be  deter- 
mined. 

It  should  be  borne  in  mind  that  the  observations  in  each  succeeding 
year  may  be  expected  to  throw  new  light  on  data  already  collected 
and  published,  and  the  engineer  who  makes  use  of  the  figures  pre- 
sented in  these  papers  should  verify  all  ratings  and  make  such  adjust- 
ments for  earlier  years  as  may  seem  necessary. 
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COOPERATION. 

The  work  in  Minnesota  during  1912  has  been  done  with  State 
cooperation  tinder  terms  of  an  act  of  the  legislature  of  1909  as  embod- 
ied in  joint  resolution  19,  which  reads  as  follows: 

Whereas  the  water  supplies,  water  powers,  navigation  of  our  rivers,  drainage  of  our 
lands,  and  the  sanitary  condition  of  our  streams  and  their  watersheds  generally  form 
one  great  asset  and  present  one  great  problem,  therefore:  Be  it  resolved  by  the  house  of 
repreienUUives,  the  senate  concwrring,  That  the  State  Drainage  Commission  be,  and  is 
hereby,  directed  to  investigate  progress  in  other  States  toward  the  solution  of  said 
problem  in  such  States,  to  investigate  and  determine  the  nature  of  soil  problem  in 
this  State. 

The  work  has  been  carried  on  in  conjunction  with  the  State  Drain- 
age Commission,  George  A.  Ralph,  chief  engineer. 

The  State  of  Illinois  cooperated  in  stream-gaging  work  in  that  State, 
the  appropriation  being  under  the  control  of  the  Rivers  and  Lakes 
Commission,  Robert  R.  McCormick,  chairman. 

DIVISION    OF    WORK. 

The  field  data  in  the  Hudson  Bay  drainage  basin,  except  in  Minne- 
sota, were  collected  under  the  direction  of  W.  A.  Lamb,  district  engi- 
neer, Helena,  Mont.,  by  E.  F.  Chandler,  R.  R.  Randell,  Geoige  Ebner, 
Goric  Monley,  and  W.  B.  Stevenson.  The  ratings  and  studies  of  the 
completed  data  were  made  by  W.  A.  Lamb,  .E.  F.  Chandler,  G.  C. 
Stevens,  and  B.  E.  Jones.  Estimates  of  flow  during  periods  when  the 
relation  of  gage  height  to  discharge  was  aflFected  by  ice  were  made  by 
G.  C.  Stevens,  B.  E.  Jones,  and  E.  F.  Chandler. 

The  field  data  in  the  Hudson  Bay  drainage  basin  in  Minnesota  were 
collected  imder  the  direction  of  W.  G.  Hoyt,  district  engineer,  St. 
Paul,  Minn.,  by  E.  F.  Chandler,  S.  B.  Soul6,  George  Ebner,  Goric  Mon- 
ley, W.  B.  Stevenson,  and  E.  J.  Budge.  The  ratings  and  studies  of  the 
completed  data  were  made  by  W.  G.  Hoyt',  E.  F.  Chandler,  and  H.  J. 
Jackson.  The  estimates  of  flow  during  periods  when  the  relation  of 
gage  height  to  discharge  was  affected  by  ice  were  made  by  W.  G. 
Hoyt  and  E.  F.  Chandler. 

The  field  data  for  the  upper  Mississippi  River  drainage  basin, 
except  in  Illinois,  were  collected  under  the  direction  of  W.  G.  Hoyt, 
district  engineer,  St.  Paul,  Minn.,  by  S.  B.  Soul6,  B.  J.  Peterson,  and 
M.  J.  Qrbeck.  The  ratings  and  studies  of  the  completed  data  were 
made  by  W.  G.  Hoyt  and  H.  J.  Jackson.  Estimates  of  flow  when 
the  relation  of  gage  height  to  discharge  was  affected  by  ice  were 
made  by  W.  G.  Hoyt. 

In  the  upper  Mississippi  River  drainage  basin  in  nUnois  the  field 
data  were  collected  \mder  the  direction  of  A.  H.  Horton,  district  engi- 
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neer,  Newport,  Ky.,  by  P.  S.  Monk.  The  ratings  and  studies  of  the 
completed  data  were  made  by  A.  H.  Horton  and  H.  J.  Jackson. 
Estimates  of  flow  during  periods  when  the  relation  of  gage  height  to 
discharge  was  affected  by  ice  were  made  by  H.  J.  Jackson. 

The  completed  data  for  the  report,  except  the  stations  in  Montana 
and  North  Dakota,  were  prepared  for  publication  by  H.  J.  Jackson, 
assistant  engineer.  Data  for  stations  in  Montana  and  North  Dakota 
were  prepared  for  publication  by  6.  C.  Stevens,  assistant  engineer. 

The  computations  were  made  under  the  direction  of  H.  J.  Jackson 
and  G.  C.  Stevens,  by  J.  G.  Mathers,  H.  D.  Padgett,  H.  J,  Dean,  C.  L. 
Batchelder,  and  M.  I.  Walters. 

The  report  was  edited  by  Mrs.  B.  D.  Wood. 

STATION   RECORDS. 

HUDSON  BAY  DRAINAGB  ABBA  IN  THB  tTNITBD  STATBS. 

ST.   liART  RIVER  NEAR  BABB,   MONT.^ 

Locatioii. — ^Near  dam  site  a  quarter  of  a  mile  below  the  outlet  of  Lower  St.  Mary 
Lake,  1  mile  above  the  mouth  of  Swiftcurrent  Creek,  and  about  2  miles  south  of 
Babb,  Mont. 

Becords  available.— April  9,  1902,  to  December  31,  1912. 

Drainage  area. — 177  square  miles. 

Qa^. — Chain  gage  on  the  right  bank  of  the  stream;  datum  unchanged.  A  tem- 
porary low-water  gage  has  been  used  during  the  winter  months. 

ChanneL — Practically  permanent. 

Discharge  xneasurementB. — ^Made  from  cable  300  feet  below  the  gage.  In  Sep- 
tember, 1909,  the  cable  was  moved  from  a  point  300  feet  farther  downstream. 
Low-water  measurements  are  made  by  wading  one-fourth  mile  abov^  the  gage. 

^^nter  flow. — ^The  channel  freezes  over  at  the  gage  and  considerable  ice  exists  in 
the  stream,  but  records  are  not  believed  to  be  seriously  affected  thereby. 

Bloods. — ^The  flood  of  June  5,  1908,  reached  a  stage  of  about  9.4  feet. 

Accuracy. — Rating  curve  is  well  defined  except  for  winter  months.  Inaccuracies  in 
datum  of  temporary  gage  and  possible  effect  from  ice  affect  the  winter  records. 
The  winter  estimates  are  believed  to  be  fair,  however. 

Discharge  meamrements  of  St.  Mary  River  near  Babh^  Mont.,  in  19 It, 


Date. 

Oase 
height. 

Dto. 
charge. 

Ifar.    16a 

"W.  A.T-funb 

Fed. 
0.68 
3.58 
1.16 

Sec-fi, 
49 

July      2 
D«c.     16» 

R.  R.  RandflU 

1,330 

W.  A.  TittinTV  .                   .                                        1             . . 

117 

a  By  wading  200  yards  above  gage. 

b  From  cable.    Ice  on  edges  at  gage  and  at  cable. 


Ice  along  both  banks  at  gage  and  at  control;  channel  open  at  control. 


1  The  records  for  this  station  were  published  in  Water-Supply  Papers  85  and  100  as  "St.  ICary  River  at 
dam  site  near  St.  Mary,"  and  in  Water-Supply  Paper  130  as  "  St  Mary  River  near  St.  Mary." 

29804**— W8P  325—14 2 
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Daily  gage  height,  in  feet,  of  St.  Mary  River  near  Babb,  Mont, ,  for  191t. 
[Carl  Giruin,  obsenrtf.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Dec. 

1 

0.8 
.8 
.8 
.8 
.8 

.8 
.8 
.8 
.8 
.8 

.8 

.8 

.85 

.9 

.9 

.9 
.9 
.9 
.9 
.9 

.0 
.9 
.9 
.9 
.9 

.9 
.9 
.9 
.9 
.9 
.9 

0.90 
.90 
.90 
.87 
.87 

.85 
.85 
.83 
.80 
.80 

.80 
.80 
.78 
.78 
.78 

.78 
.78 
.78 
.78 
.78 

.78 
.78 
.78 
.78 
.78 

.78 
.78 
.78 
.78 

0.78 
.78 
.78 
.78 
.78 

.78 
.78 
.78 
.78 
.75 

.75 
.72 
.72 
.70 
.70 

.68 
.68 
.68 
.68 
.68 

.68 
.68 
.68 
.68 
.68 

.70 
.70 
.70 
.72 
.72 
.72 

0.78 
.78 
.80 
.80 
.83 

.86 
.90 
.90 
.92 
.95 

1.05 

1.1 

1.15 

1.07 

1.10 

1.30 
1.32 
1.38 
1.42 
1.48 

1.50 

1.5 

1.6 

1.6 

1.65 

1.7 

1.7 

1.7 

1.75 

1.65 

1.6 
1.7 
1.8 
1.9 
1.9 

1.9 

1.95 

2.0 

2.1 

2.1 

2.2 
2.3 
2.5 
2.6 
3.0 

3.2 
3.4 
3.6 
3.7 
3.8 

4.0 
4.0 
4.0 
3.9 
3.8 

3.8 
3.8 
3.7 
3.7 
3.6 
.  3.6 

3.6 
3.6 
3.6 
3.6 
3.5 

3.4 
3.4 
3.4 

II 

3.6 
3.8 
3.8 
3.8 
3.8 

3.8 
8.7 
3.6 
3.6 
3.6 

3.6 
3.6 
3.6 
3.6 
3.6 

3.6 
3.6 
3.6 
3.6 
3.6 

3.6 
3.6 
3.5 
3.4 
3.4 

3.3 
3.3 
3.2 
3.1 
3.0 

3.0 
2.9 
2.8 
2.8 
2.8 

2.8 
2.7 
2.7 
2.7 
2.6 

2.6 
2.7 
2.8 
2.8 
2.8 

2.9 
2.9 
2.8 
2.8 
2.8 
2.7 

2.7 
2.6 
2.6 
2.6 
2.6 

2.6 
2.6 
2.6 
2.6 
2.5 

2.5 

2.45 

2.45 

2.4 

2.35 

2.3 

its 

2.2 
2.2 

2.2 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.0 
2.0 
2.0 
1.95 

1.9 

1.9 

1.85 

1.9 

1.8 

1.85 
1.8 
1.85 
1.85 
1.85 

1.9 
1.85 
1.9 

1.9 
1.8 

1.85 
1.85 
1.8 
1.8 
1.75 

1.8 
1.7 
1.7 
1.7 
1.6 

165 
1.6 
1.6 
1.55 
1.65 

1.6 

1.4 

1.4 

1.35 

1.4 

1.4 

1.35 

1.4 

1.4 

1.3 

1.35 

1.3 

1.35 

1.3 

1.4 

1.4 
1.4 
1.4 
1.5 
1.5 

1.65 

1.5 

1.6 

1.55 

1.6 

1.55 

1.5 

1.6 

1.55 

1.6 

1.55 

1.5 

1.55 

1.5 

1.5 

1.5 

1.5 

1.5 

1.45 

1.5 

1.45 

L45 

1.5 

1.5 

1.6 

1.55 

1.55 
1.6 
1.65 
1.6 
1.6 

1.5 
1.5 
1.5 
1.5 
L45 

1.5 
1.4 
1.4 
1.4 
1.35 

1.4 

2 

1.3 

3 

L3 

4 

1.35 

6 

1.3 

6 

1.3 

7 

1.3 

8 

L25 

9 

1.3 

10 

L8 

11 

1.2 

12 

l.S 

13 

1.2 

14 

1.2 

15 

1.15 

16 

1.2 

17 

1.2 

18 

1.3 

19 

I.IS 

20 

L15 

21 

1.1 

22 

1.1 

23 

1.1 

24 

1.1 

25 

1.1 

26 

1.05 

27 

1.0 

28 

1.0 

29 

1.0 

30 

.95 

31 

.95 

Note.— Temporary  gage  used  Jan.  1  to  Apr.  13.    Ice  present  in  the  stream  from  Jan.  1  to  about  liar.  25. 
Daily  discharge,  in  eecond-feet,  of  St.  Mary  River  near  Babb,  Mont.,  for  1912. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

D«J. 

1 

38 
42 
46 
60 
64 

59 
59 
59 
59 
59 

59 
59 
66 
73 
73 

73 
73 
73 
73 
73 

73 
73 
73 
73 
73 

73 
73 
73 
73 
73 
73 

73 
73 
73 
09 
60 

66 
66 
63 
59 
59 

59 
59 
57 
67 
67 

57 
57 
57 
57 
57 

57 
67 
67 
67 
57 

57 
67 
67 
57 

67 
57 
57 
67 
57 

67 
57 
57 
67 
63 

53 
49 
49 
47 
47 

45 
45 
45 
45 
45 

46 
45 
45 
45 
45 

47 
47 
47 
49 
49 
49 

57 
67 
69 
69 
63 

67 
73 
73 
76 
81 

98 
107 
118 
102 
107 

153 
159 
177 
190 
210 

217 
217 
253 
253 
272 

290 
290 
290 
309 
272 

253 
290 
328 
366 
366 

366 

386 
405 
445 
445 
490 
540 
645 
700 
035 

1.060 
1,200 
1,360 
1,440 
1,520 

1,680 
1,680 
1,680 
1,600 
1,520 

1,520 
1,520 
1,440 
1,440 
1,360 
1,360 

1,360 
1,360 
1,360 
1,360 
1,280 
1,200 
1,200 
1.200 
1,200 
1,280 

1.360 
1,620 
1,520 
1,520 
1,520 

t520 
1,440 
1,360 
1.360 
1,360 

1,360 
1,360 
1,360 
1,380 
1,360 

1,360 
1,360 
1,360 
1,360 
1.360 

1,360 
1,360 
1,280 
1,200 
1,200 

1,130 
1,130 
1,060 
095 
935 
935 
875 
815 
815 
815 

815 
765 
755 
755 
700 

700 
755 
815 
815 
815 

876 
875 
815 
815 
815 
755 

755 
700 
700 
700 
700 

700 
700 
700 
700 
645 

645 
618 
618 
590 
665 
540 
540 
515 
490 
490 

490 
445 
445 
445 
445 

445 
445 
405 
406 
405 
386 

366 
366 
347 
366 
328 

347 

328 
347 
347 
347 

366 
347 
366 
366 
328 

347 
347 
328 
328 
309 

328 
290 
290 
290 
253 

272 
253 
253 
235 
235 

217 
183 
183 
168 
183 

183 
168 
183 
183 
153 

168 
153 
168 
153 
183 

183 
183 
183 
217 
217 

235 
217 
253 
235 
253 

235 
217 
253 
236 
253 
335 

217 
235 
217 
217 
217 

217 

217 
200 
217 
200 

200 
217 
217 
253 
235 

235 
253 
235 
253 
-  253 

217 
217 
217 
217 
200 

217 
183 
183 
183 
]£8 

183 

2 

158 

3 

153 

4 

168 

5 

153 

6 

153 

7 

153 

8 

140 

9 

153 

10 

153 

11 

128 

12 

128 

13 

128 

14 

138 

15 

118 

16 

128 

17 

128 

18 

128 

19 

118 

20 

lis 

21 

107 

22 

107 

23 

107 

24 

107 

25 

107 

26 

bO 

27 

89 

28 

89 

29 

89 

30 

81 

31 

81 

Note.— Daily  discharge  determined  from  a  rating  curve  well  defined  except  for  the  winter  months.  Dis- 
charge Jan.  1  to  5  interpolated  because  of  doubtfuJ  accuracy  of  gage  heights  from  temporary  gage  and  possibla 
backwater  from  ice. 
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Monthly  di$ciharge  of  8%,  Mary  River  near  Babh,  Mxmt.,  for  191t, 
[Drainage  ana,  177  square  miles.] 


Mooth. 


Diacliarge  In  8eeoBd4wt. 


If^^yiTw^tn. 


Iflwiim^m- 


Mean. 


Per 
square 
mile. 


Rua-oS. 


Depth  in 
incneson 
drainage 


Total  in 
aore-feet 


Accu- 
racy. 


January 

February 

Mareh 

April 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


73 
73 
57 
300 

1,680 
1,520 
1,360 
755 
366 
253 
253 
183 


57 
45 
57 
253 
1,200 
700 
386 
235 
153 
168 
81 


65.3 
60.6 
60.0 

158 

979 
1,360 

920 

560 

321 

201 

217 

125 


0.369 
.342 
.282 
.893 
5.53 
7.68 
5.20 
3.16 
1.81 
1.14 
1.23 
.706 


0.43 

.37 

.33 

1.00 

6.38 

8.57 

6.00 

3.64 

2.02 

1.31 

1.87 

.81 


4,020 
3,490 
3,070 
9,400 
60,200 
80,900 
56,600 
84,400 
19,100 
12,400 
12,900 
7.690 


D, 
C. 
C. 
B. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
B. 


1,680 


419 


2.37 


32.23 


304,000 


ST 


MONT.* 


MART    BIYEB    BELOW    SWIFTCtnLBENT    CBEEK,    AT    BABB, 

liocation. — ^At  Babb^  Mont.,  about  1  mile  below  the  mouth  of  Swiitcurrent  Creek. 

Becordfl  available.— July  14, 1901,  to  October  18, 1902,  and  May  13, 1910,  to  Decem- 
ber 31,  1912. 

Drainage  area. — ^298  square  miles. 

Oage. — ^The  original  gage  was  a  staff  nailed  to  a  pier  of  the  highway  bridge  at  Babb. 
This  gage  was  used  in  1901  and  1902,  and  was  destroyed  by  the  flood  of  June  5, 
1908.  On  May  13,  1910,  a  staff  gage  was  instaUed  on  the  left  bank  about  75  feet 
below  the  old  site,  and  at  a  different  datum.  A  temporary  chain  gage  was  also 
installed  for  low-water  readings.  On  July  19 ,  1911 ,  a  new  chain  gage  was  installed 
on  the  right  bank,  about  100  feet  farther  downstream,  and  at  a  different  datum. 
On  May  1, 19l2,  a  gage  was  established  on  an  overflow  channel  from  Swiftcurrent 
Creek  and  gage  readings  obtained  from  May  2  to  November  24.  This  overflow 
discharges  into  St.  Mary  River  below  the  gage. 

Chaxmel.— Likely  to  chan^. 

Diach^ge  xneasurexnentB.— In  1901  and  1902,  made  from  highway  bridge;  in  1910, 
from  a  footbridge  100  feet  above  the  gage;  in  1911,  from  a  cable,  50  feet  above  the 
gage.  Low-water  measurements  are  made  by  wading.  The  overflow  from  Swift* 
current  Creek  is  measured  from  a  footbridge. 

Zlooda. — Probably  thp  highest  stage  was  reached  June  5,  1908.  No  records  of  this 
flood  were  obtained  at  this  point. 

Winter  flow.— Gage  heights  are  affected  by  ice  during  the  winter  months. 

Accuracy. — Rating  curves  for  the  main  stream  and  for  Swiftcurrent  Creek  overflow 
are  well  defined  and  records  are  excellent  except  during  the  winter  months. 


Discharge  meaauremenU  of  St.  Mary  River  below  Swiftcurrent  Creek,  at  Babb,  Mont.,  in 

1912. 

Dale. 

Hydrognpher. 

hei^t. 

Die- 
charge. 

Date. 

Hydrographer. 

Gaffe 
height. 

Dis- 
charge. 

Mar.  10 

W.A.Lamb 

Fed. 
8.45 
4.65 
fl.06 
6.38 

514 
1,580 
1,740 

Aug.  17 
S«^19 
Dec  16 

W.A.Lamb 

FuL 
4.88 
4.52 
3.89 

aec-fU 
687 

May     1 

June    8 

do 

R.  R.  Randell 

do 

do 

458 

177 

July    2 

do 

Note.— These  measurements  do  sot  include  the  oTerflow  from  Swiftcurrent  Creek. 

1  The  records  at  this  station  for  1901  and  1902  were  published  in  Water-Supply  Paper  66  as  for  **  St.  Mary 
Biver  at  Main,  Mont," 
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DiKhcarge  meatwremenU  qf  Swiftcwrrent  Creek  overflow  at  Bobby  Mont.,  in  191t. 


Date. 

Hydrognpher. 

hei^t. 

Dto- 
charge. 

Date. 

Hydrographer. 

he^ 

Dis- 
chaige. 

Kay     1 
June   8 
July    2 

w,  A .  T.ftmb 

Feet. 
5.65 
6.25 
6.37 

8ec.-ft, 
44.7 

Aug.  17 
Sept.  19 
Dec.  16 

W,  A,  T^unb.      .  . 

Feet. 

6.45 
•6.0 

4.4 

Sec-fL 
40.2 

do 

do 

do 

12.7 
»2.0 

a  Approximate. 


5  Estimated. 


Daily  gage  height^  in  feet,  of  St.  Mary  River  below  Swtftcwrrent  Creek,  at  Babb,  Mont., 

for  1912. 

[Carl  Glruln,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

D«. 

1 

4.0 
3.8 
3.8 
4.0 
4.2 

4.2 

4.15 

4.1 

4.0 

4.1 

4.3 
4.0 
3.7 
3.7 
3.75 

3.75 
3.75 
3.75 
3.75 
3.75 

3.75 
3.75 
3.75 
3.75 
3.75 

8.75 
3.75 
3.75 
3.75 
3.75 
3.75 

3.75 
3.75 
3.75 
3.73 
3.73 

3.7 

3.7 

3.7 

3.68 

3.68 

3.65 

3.65 

3.62 

3.6 

3.6 

3.6 
3.6 
3.6 
3.6 
3.6 

3.6 
3.6 
3.6 
3.6 
3.6 

3.6 
3.6 
3.6 
3.6 

3.6 
3.6 
3.6 
3.6 
3.6 

3.6 
3.6 
3.6 
3.6 
3.58 

3.58 

3.55 

3.52 

3.5 

3.48 

3.48 
3.48 
3.48 
3.48 
3.48 

3.48 
3.48 
3.48 
3.48 
3.48 

3.5 

3.5 

3.5 

3.52 

3.65 

3.65 

3.65 

3.68 

3.9 

3.95 

3.85 

3.9 
3.9 
4.03 
4.13 
4.2 

4.32 
4.33 
4.33 
4.35 
4.35 

4.38 

4.4 

4.42 

4.45 

4.48 

4.5 
4.5 
4.55 
4.6 
4.6 

4.65 
4.65 
4.65 
4.65 
4.65 

4.6 
4.7 
4.7 
4.7 
4.75 

4.75 

4.9 

6.1 

5.4 

5.6 

5.6 
6.7 
6.8 
6.9 
6.1 

6.46 

6.6 

6.6 

6.7 

6.8 

6.8 
6.8 
6.7 
6.6 
6.6 

6.6 
6.6 
6.6 
6.6 
6.6 
6.6 

6.6 
6.6 
6.5 
6.4 

■'6.'3' 
6.4 
6.4 

6.6 
6.7 
6.7 
6.8 
6.8 

6.7 
6.6 
6.5 
6.4 
6.4 

6.4 
6.4 
6.4 
6.4 
6.4 

6.4 
6.4 
6.4 
6.5 
6.5 

6.6 
6.5 
6.6 
6.4 
6.3 

6.2 
6.2 
6.1 
6.0 
5.9 

6.8 
6.7 
6.7 
6.6 
5.6 

5.6 
6.5 
5.6 
6.5 
6.6 

6.5 
6.6 
6.6 
6.7 
6.8 

6.8 
6.8 
6.8 
6.8 
5.7 
6.7 

5.6 
5.7 
5.5 
5.4 
5.3 

5.36 
6.25 
6.3 
6.2 
6.05 

5.1- 
4.95 
4.9 
4.9 
4.85 

4.85 

4.8 
4.75 
4.8 
4.76 

4.75 
4.7 
4.75 
4.75 
4.75 

4.7 
4.65 
4.65 
4.6 
4.6 
4.6 

4.6 

4.65 

4.6 

4.5 

4.45 

4.45 
4.5 
4.5 
4.55 
4.56 

4.55 
4.6 
4.6 
4.66 
4.6 

4.6 

4.6 

4.65 

4.6SF 

4.5 

4.6 

4.55 

4.45 

4.5 

4.35 

4.3 
4.3 
4.3 
4.3 

4.25 

4.2 

4.2 

4.2 

4.2 

4.15 

4.15 

4.2 

4.15 

4.1 

4.05 

4.05 

4.1 

4.05 

4.15 

4.2 

4.25 

4.3 

4.4 

4.35 

4.35 

4.4 

4.4 

4.4 

4.35 

4.3 

4.3 

4.4 

4.35 

4.35 

4.35 

4.3 
4.3 
4.3 
4.3 
4.8 

4.25 
4.25 
4.2 
4.2 
4.2 

4.2 

4.25 
4.3 
4.35 
4.35 

4.35 

4.4 

4.35 

4.35 

4.35 

4.3 
4.3 
4.3 
4.3 
4.3 

4.25 
4.25 
4.25 
4.2 
4.2 

4.2 

2 

4.2 

3 

4.2 

4 

4  15 

s::::::::::::::: 

4.15 

6 

4.15 

7 

4.06 

8 

4.  OS 

9 

4.05 

10 

4.05 

11 

4.05 

12 

8.95 

13 

3.95 

14 

3.96 

15 

3.85 

16 

3.85 

17 

8.85 

18 

3.85 

19 

3.8 

20 

3.8 

21 

3.8 

22 

3.8 

23 

3.8 

24 

3.8 

25 

3.8 

26 

3.75 

27 

3.75 

28 

3.75 

29 

3.75 

30 

8.7 

31 

8.7 

Note.— Relation  of  gage  height  to  discharge  probably  affected  by  Ice  Jan.  1  to  about  Feb.  5. 

Daily  discharge  j  in  second-feet,  of  St.  Mary  River  below  Swiftcurrent  Creek,  at  Babb,  MonL, 

for  1912, 


Day. 

Feb. 

Mar. 

Apr. 

May. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

91 
91 
91 
91 
91 

91 
91 
91 
91 
86 

104 
113 
184 
203 
167 

184 
184 
234 
276 
307 

625 
562 
562 
562 
593 

693 

688 

822 

1,030 

1»180 

1,960 
1,960 
1  880 
1,800 
1,780 

1,760 
1  740 
1,720 
1  800 
1,800 

1,880 
1,880 
1,880 
1,800 
1,720 

1,640 
1,640 
1,560 
1,480 
1,400 

1,180 
1,260 
1,100 
1,030 
961 

997 
926 
961 
891 
788 

447 
475 
447 
447 
421 

421 
447 
447 
475 
475 

324 
302 
302 
302 

302 

281 
281 
302 
281 
200 

347 
347 
347 
347 
347 

324 
324 
302 
302 
302 

807 
307 
307 
285 
285 

J85 

242 
242 
242 

9a 

2 

3 

4 

6 

6 

118 
118 
118 
113 
113 

7 

8 

9 

10 
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I>aQijf  diadujorge,  in  teeondrfeet^  of  St.  Mary  Rwer  below  8w]ftcurrerU  Creek,  at  Babb. ,  Mont, , 

Jor  iWf— Continued. 


Day. 

Feb. 

Mar. 

Apr. 

May. 

Jime. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

11 

•     104 
104 
96 
91 
91 

91 
91 
91 
91 
91 

91 
91 
91 
91 
91 

91 
91 
91 
91 

86 
80 
78 

£ 

64 
64 
64 
64 
64 

64 
64 
64 

64 
64 

68 

68 
68 
73 
80 
80 

367 
372 
372 
382 
382 

898 
400 
420 
437 
464 

466 
466 
495 
525 
525 

557 
657 
557 
557 
557 

1,180 
1,260 
1,330 
1,400 
1,560 

1,840 
1960 
1,960 
2,040 
2,120 

2,120 
^120 
^040 
1960 
1,960 

1,960 
1960 
1,960 
1,960 
1960 
1,960 

1,960 
2,040 
2040 
2,120 
2,120 

2,040 
1960 
1,880 
1800 
1,800 

1,800 
1,800 
1,800 
1800 
1,800 

1,800 
1,800 
1,800 
1880 
1,880 

1,330 
1260 
1,260 
i;i80 
1,180 

1,180 
1,100 
1,100 
1,100 
1,100 

1,100 
1,180 
1  180 
1  260 
1,330 

1,330 
1330 
1330 
i;330 
1,260 
i;260 

822 
721 
688 
688 
656 

656 

624 
693 
624 
503 

693 
562 
608 
503 
593 

562 
532 
532 
503 
503 
503 

475 
503 
503 
532 
503 

503 
503 

475 
475 

447 

447 
475 
421 
447 
371 

347 
347 
347 
347 
336 

240 
240 
260 
240 
281 

302 
324 
347 
395 
371 

371 
395 
395 
395 
371 

347 
347 
395 
371 
371 
371 

302 
324 

347 
371 
371 

371 
395 
371 
371 
371 

847 
347 
847 
847 
856 

332 
332 
332 
307 
307 

242 

la 

203 

13 

203 

14 

203 

IS 

167 

16. 

167 

17 

167 

18 

167 

19 

20 

21 

150 
150 

150 

22. .. 

150 

23 

150 

24 

26 

26 

150 
150 

134 

27 

28 

134 
134 

20 

134 

30 

118 

31 

118 

Note.— Daily  dtoobarge  previous  to  l£av  2  and  after  Nov.  24  oomputed  from  a  well-defined  rating  curve 
laased  on  disdoarge  measurements  that  mclude  the  flow  in  Swiftcurrent  overflow  channel.  DiacharKe 
May  2  to  Nov.  24  computed  from  a  weU-deflned  rating  curve  based  on  measurements  that  do  not  inoluae 
tbe  flow  in  the  Swiftcurrent  overflow  channel. 

Daily  gage  height,  in  feet,  of  Swiftcurrent  Creek  overfiow  at  Babb,  Mont.,  for  1912, 

[Carl  Qirain,  observer.] 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 I 

6.5 
6.55 
6.45 
6.45 
6.4 

6.3 
6.8 
6.26 
6.35 
6.55 

6.6 
6.6 
6.7 
6.6 
6.6 

6.55 

6.55 

6.5 

6.4 

6.45 

6.4 

6.4 

6.35 

6.35 

6.3 

6.8 
6.4 
6.4 
6.4 
6.4 

6.4 

6.4 

6.4 

6.36 

6.3 

6.2 
6.1 
6.1 
6.1 
6.0 

6.0 

6.1 

6.05 

6.2 

6.1 

6.0 
6.0 
5.95 
5.9 
5.9 

5.9 

5.95 

6.0 

6.1 

6.2 

6.25 
6.25 
6.2 
6.05 
5.0 
5.9 

5.8 
5.75 
5.7 
5.7 
5.7 

5.66 

5.6 

5.6 

5.5 

5.4 

6.4 

5.35 

6.35 

5.3 

5.3 

5.35 

5.25 

5.35 

5.8 

5.8 

5.25 
5.25 
5.25 
5.25 
5.25 

5.25 

5.25 

5.2 

5.2 

5.1 

5.1 

5.0 
5.0 
5.0 
5.0 
4.95 

•4.95 
4.9 
4.95 
4.95 
5.0 

5.0 
5.0 
6.1 
5.1 
5.1 

5.1 
5.1 
5.1 
5.0 
5.0 

5.0 
5.0 
5.0 
6.0 
4.05 

4.95 

4.9 

4.9 

4.9 

4.9 

4.9 

4.9 

4.9 

4.85 

4.85 

4.8 
4.8 
4.8 
4.8 
4.75 

4.75 
4.75 
4.75 
4.8 
4.9 

5.0 
5.1 
5.2 
5.3 
5.3 

5.3 

5.25 

5.25 

5.2 

5.2 

5.1 

6.1 
5.1 
5.1 
6.1 
5.0 

5.0 

2. 

5.45 
5.42 
5.4 
5.35 

5.5 
5.8 
6.0 
6.35 
6.5 

6.4 

6.5 

6.5 

6.55 

6.7 

6.75 
6.85 
6.8 
6.8 
6.75 

6.8 
6.75 
6.6 
6.55 
6.6 

6.7 
6.7 
6.7 
6.6 
6.6 
6.6 

4.95 

3 

4.96 

4 

4.9 

5 

4.85 

0 

4.8 

7 

4.7 

8 

4.7 

9    

4.65 

10 

4.6 

11 

4.7 

12 

4.8 

13 

4.9 

14 

5.0 

15 

5.1 

le 

5.2 

17 

5.26 

18 

5.26 

19 

5.25 

20 

5.26 

21 

5.25 

22   ..               

5.25 

23 

5.1 

24   ...  .          

5.0 

26 

26 

27 ^ 

28 

29   ..           

30 

31 
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22  SUBFACB  WATER  SUPPLY,  1912,  PAST  V. 

DmU^  diaekarge,  m  mxmd-fmi,  ofSwiftavraU  CreA  overfhw  at  Babh,  Mont.,  fir  mt 


D»y. 

ic,. 

'- 

July.  1 

Aug. 

Sept 

Oct  j  Not. 

1 ..„. 

135 
130 
120 
120 
116 

lor 

107 
162 
112 
110 

134 
134 
144 
134 
134 

130 
130 
125 
116 
120 

116 

116 
113 
112 
107 

107 

lie 

116 
116 
116 

U6 
116 
116 
112 
107 

08 
90 
« 
90 
83 

83 

90 
86 
08 
90 

83 

82 
78 
74 
74 

74 
78 
82 
90 
98 

108 
102 

98 
86 
83 
74 

66 
62 
58 
56 
56 

54 
50 
50 
42 
35 

35 

32 
38 

28 

28 

23 
25 
32 

28 
28 

25 

25 
25 
25 
25 

25 
25 
22 
22 
18 
18 

14 
14 
14 
14 
12 

12 
10 
12 
12 
14 

14 

14 
IB 
IS- 
IS 

IS 

IS 
IB 
14 
14 

14 
14 
14 
14 
12 

12 
10 

10 
10 
10 

10         u 

2 

5 

« 

39 
36 
35 
32 

42 
66 
82 
112 
125 

116 
125 
135 
130 
144 

149 

159 
154 
154 
149 

154 
149 
134 
130 
134 

144 

144 

144 
134 
134 

10 

10 
9L2 
{.2 

8.0 
7.0 

7.0 
7.0 
7.0 
&0 
10 

14 
IS 
22 
38 
28 

3 

10 
S.2 

8'! 

7 

ii 

8 

9 

10 

11 

12 

13 

14 

15 

(.0 
14 

t? 

Id 
M 

16 

8 

17 

S 

18 

25 

19 

Z 

20 

25 

21 

28    !     S 

22 

2S         S 

23 

25 
23 

H 

24 

H 

35 

22     

26 

18 
18 
18 
18 

IS 

u 

27  

a:::::::::::::::::...::...:::...:::: ::. 

29 

30 

31 



Note.— Daily  dischange  detannined  fktnn  a  latiDg  cnrva  well  defined  above  20  seoomd-feet  and  Mr 
well  defined  below.    Diacbazse  eBtlmated  for  July  30  as  gagb  height  is  believed  to  be  In  enor. 

Combined  daily  di»eharye,  in  9eoond-/eety  of  St.  Mary  Rivtr  and  Sunfteurrent  CndotapM 

atSabh,  Mont.,  for  191  f. 


Day. 


Feb. 


Mar. 


Apr. 


May. 


Jnne. 


July. 


Aug.      Sept 


Oct. 


Not.  I  Dec. 


2 1 

3 1  

4 1 

5 1     

6. . 

118 

7 

118 

8 

118 

9 

113 

10 

113 

11 

104 

12 

1(M 

13 

06 

14 

91 

16 

91 

16 

91 

17 

91 

18 

91 

19 

91 

20 

91 

21 

91 

22 

91 

23 

91 

24 

91 

25 

91 

26 

01 

27 

91 

28 

91 

29 

91 

30 

31 

104 
113 
184 
203 
167 

184 

184 
234 
276 
307 

367 
372 
372 
382 
382 


409 
420 
437 
454 

465 

465 
495 
525 
526 

557 
557 
657 
557 
557 


525 
601 
506 
507 


635 

754 

904 

1,140 

1,300 

1,300 
1,380 
1,460 
1,530 
1,700 

1,990 
2,120 
2,110 
2,190 
2,270 

2,270 
2,270 
2,170 
2,090 
2,000 

2,100 

2,100 
2,100 
2,090 
2,000 
2,090 


2,060 
2,090 
2,000 
1,«20 
1,900 

1,870 
1,850 
1,820 
1,910 
1,830 

2,000 
2,170 
2,180 
2,250 
2,250 

2,170 
2,000 
2,000 
1,920 
1,920 

1,920 
1,920 
1,910 
1,010 
1,910 

1,910 
1,920 
1,920 
2,000 
2,000 


2,000 
2,000 
2,000 
1,910 
1,830 

1,740 
1,730 
1,650 
1,570 
1,480 

1,410 
1,350 
1,350 
1,280 
1,270 

1,250 
1,180 
1,180 
1,170 
1,170 

1,170 
1,260 
1,260 
1,350 
1,430 

1,430 
1,430 
1,430 
1,420 
1,340 
1,330 


1,250 
1,320 
1,160 
1,000 
1,080 

1,060 
076 

1,010 
«» 


857 
753 
720 
716 

784 


652 
021 

618 
587 
618 
618 
618 

587 
657 
554 
626 
521 
621 


461 
489 
461 
461 
433 


457 

459 
487 
489 

489 
517 
521 
550 
521 

521 
521 
493 
489 
461 

461 
489 
435 
461 
483 

359 
357 
357 
857 
346 


334 

312 
312 
311 
311 

280 
289 
310 
2» 
257 

247 
347 
257 
348 
291 

816 
342 
309 


399 
420 
420 
417 
303 

866 

355 
413 
389 
389 
385 


361 

359 
S» 
357' 
3S6 

333 
330 
3)6 
307 
306 

308 

832 
357 
383 


383 
420 
306 
306 
3W 

372 
372 
365 
361 
356 

332 
322 
3S3 

807 
307 


3d; 


s 

2L' 
2C 
3tt 

JC 
303 
KB 

as 
k: 

ic 

i«: 

lA) 

tiO 
ISC 
Uu 
1» 
IJO 
ISO 

U4 

\» 
IM 
134 

lU 
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^S 


CoTnbmed  monthly  dUcharge  of  St.  Mary  River  and  Swtftcurrent  Creek  o^^erftow  at  Babh, 

M(mt.,  far  1912. 


[Drainage  area,  298  square  miles.] 

Discharge  in  aeoond-feet. 

Run-off. 

Month. 

mnimnm. 

Mean. 

Per 
square 
mile. 

Depth  in 

inches  on 

drainage 

area. 

Total  In 
acre-feet. 

Accu- 
racy. 

January 

98.4 
99.7 
75.9 
374 
1.590 
1,990 
1,460 
775 
461 
340 
353 
196 

0.330 

.335 

.255 

1.26 

5.34 

6.68 

4.90 

2.60 

1.55 

1.14 

1.18 

.658 

0.38 

.36 

.29 

1.41 

6.16 

7.45 

5.65 

3.00 

1.73 

1.31 

1.32 

.76 

6,060 

5,730 

4,670 

22,300 

97,800 

118,000 

89,800 

47,700 

•     27,400 

20,900 

21,000 

12,100 

D. 

February 

118 

91 

557 

2,270 

2,250 

r,320 
550 
423 
420 
307 

C. 

MwyOi... 

64 
104 
625 
1,820 
1,170 
521 
346 
247 
306 
118 

B. 

Aiirll 

B. 

M^::::::::::::::::::::::: 

A. 

June     

A. 

July 

A. 

AugUAt 

A. 

September 

A. 

October 

A. 

November 

B. 

December. 

Ay  WCAU  M» 

B. 

Hie  year 

2,270 

G4  1         653 

2.19 

29.82 

473.000 

Note.— Mean  discharge  Jan.  1  to  12  estimated  at  80  second-feet; 
at  110  second-feet. 


mean  discharge  Jan.  13  to  Feb.  5  estimated 


ST.    MARY   RIVER   NEAR   CARDSTON,   ALBERTA. 

Locatiozi. — ^At  Henry  Cook's  ranch,  about  hall  a  mile  north  of  the  boundary  line 
between  the  United  States  and  Canada,  about  a  mile  below  the  mouth  of  Boundary 
Creek,  and  about  17  miles  southeast  of  Cardston. 

Becords  available.— September  4, 1902,  to  December  31, 1912. 

Drainage  area.— 452  square  miles. 

Gage. — ^The  gage  installed  when  the  station  was  established  was  destroyed  during 
the  high  water  of  June,  1908,  and  a  new  chain  gage  was  installed  July  19,  1908, 
about  one-fourth  mile  downstream.    No  determined  relation  between  the  two 


Chaiinel. — Shifting . 

Discharge  measurexnentB. — ^Made  from  a  cable  one-fourth  mile  above  the  gage. 

Floods. — The  flood  of  June  5,  1908,  i^pached  a  gage  height  of  about  12.75  feet  above 

the  old  gage  datum. 
Winter  fl.ow. — Gage  heights  are  affected  by  ice  during  the  winter. 
Accuracy. — Conditions  in  the  channel  remained  fairly  permanent  during  1912,  and 

records  are  good. 

Discharge  meaeurements  of  St.  Mary  River  near  Cardston j  Alberta,  in  1912. 


Date. 

Hydrogiapher. 

Oase 
height. 

aS^  ^'^- 

Hydrographer. 

Gaee 
height. 

Dis- 
charge. 

Apr.  30 

W.  A.Tamh 

Feet. 
1.80 
3.45 
3.80 

Sce.-n. 

675      Aug.  16 
1.870      Sept.  19 
2,090  1 

W,  A.T/ftmb ... 

Feet. 
2.00 
1.40 

"^i^ 

June    7 
30 

do 

R.  R.  Randell 

do 

529 
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24  SURFACE  WATER  SUPPLY,  1912,  PART  V. 

DaUy  gagi  height^  infeetj  of  8L  Mary  River  near  CardsUm^  Alhertajfor  J91g. 
[Mrs.  H.  ,F.  Cook,  observer.] 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.0 

'"'i.'ds* 

1.05 
1.05 

1.0 
1.0 
1.0 
1.0 
1.15 

1.2 
1.3 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.2 
2.3 
2.5 

2.7 
3.0 
3.1 
3.2 
3.5 

4.0 
4.5 
4.5 
4.5 
4.8 

5.2 
5.2 
4.8 
4.7 
4.5 

4.5 
4.6 
4.8 
4.6 
4.3 

4.1 
3.9 
3.8 
3.8 
3.7 

3.6 
3.4 
3.6 
3.8 
4.0 

4.2 
........ 

4.6 
4.5 

4.5 

'"3.9" 
3.8 

""4.6" 
4.0 
4.1 
4.2 

4.15 
4.1 

"*3.'8" 

3.8 
3.7 
3.5 
3.4 

3.2 
3.2 
3.2 
3.2 
3.1 

3.1 
3.1 
3.1 
3.1 
3.1 

3.0 
2.9 
2.8 
2.8 
2.8 

2.9 
3.4 
3.4 

*'**2:9" 
2.8 
2.8 
2.6 
2.6 

2.6 

■*2.T' 

2.6 
2.6 

2.6 
2.6 
2.5 
2.4 
2.4 

2.3 

1.5 
1.5 
1.5 
1.4 
1.4 

1.4 
1.4 
1.5 
1.5 

1.0 
1.0 
1.0 
1.0 
1.0 

.05 
.95 
.95 

"i.o" 

1.0 
1.0 
1.0 
1.0 
1.0 

1.1 
1.2 
1.2 

1.3 

1.3 

1.35 

1.2 

1.2 

1.2 

1.2 
1.2 

*i."i5' 

1.15 

1.1 
1.1 
1.1 
1.1 

1.15 

1.2 
1.2 

a9 

2 

2.0 

.9 

3 

.8 

4 

2.0 

.8 

5 

.75 

6 

1.4 

7 

.7 

8 

1.4 

1.6 
1.5 

.7 

9 

.7 

10 

11 

1.0 

12 

.86 

13 

1.0 

2.2 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
1.9 
1.9 
1.9 
1.8 

1.7 

1.7 

1.65 

1.6 

1.5 

1.6 

1.6 
1.6 
1.6 

1.6 
1.6 
1.4 
1.4 
1.4 

1.4 

1.3 

1.3 

1.25 

1.2 

1.2 

1.16 

1.1 

1.1 

1.05 

14 

1.6 

1.3 
1.5 

*"i.'75' 
1.75 

1.75 
1.75 
1.75 
1.75 
1.85 

1.85 
1.86 
1.85 
1.85 
1.9 

1.4 
1.3 
1.2 
1.2 
1.15 

1.15 

1.1 

1.06 

"i.o'" 

1.0 
1.0 
1.0 
1.0 

.65 

15 

1.2 

1.7 

1.7 
1.85 
1.9 

'"i.'s"' 

*"'i."65" 

'"'3.0  * 
3.0 

3.0 
3.0 
2.0 

*"2.'6" 
2.0 

.6 

16 

.6 

17 

1.2 

.6 

18 

.6 

19 

1.2 

.6 

20 

.65 

21 

1.4 

22 

.6 

23 

24 

1.4 

.55 

.5 

25 

2.0 

.5 

26 

27 

2.0 
2.0 
2.0 

.5 

28 

29 

30 

.5 

31 

.5 

-N09C— Rdation  of  gage  height  to  discharge  aflected  by  ice  Jan.  1  to  about  Apr.  2  and  probably  also  Dec 
12  to  31. 

Daily  discharge  y  in  second-feet,  of  St.  Mary  River  near  Cardston,  Alherta^for  1912, 


Day. 

.Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

150 
200 
404 
404 
404 

388 
388 
388 
388 
436 

452 
486 
545 
604 
545 

486 
561 
618 
674 
674 

674 
674 
674 
674 
723 

723 
723 
723 
723 
748 

801 
801 
801 
801 
801 

801 
801 
918 
982 
1,120 

1,260 
1,490 
1,670 
1,660 
1,900 

2,340 
2,800 
2,800 
2,800 
3,080 

3,480 
3,480 
3,080 
2,990 
2,800 

2,800 
2,900 
3,080 
2,900 
2,610 
2,520 

2,430 
2,250 
2,160 
2,160 
2,070 

1,980 
1,820 
1,980 
2,160 
2,340 

2,520 
2,610 
2,700 
2,900 
2,800 

2,800 
2,520 
2,250 
2,160 
2,220 

2,280 
2,340 
2,340 
2,430 
2,520 

2,480 
2,430 
2,340 
2,250 
2,160 

2,160 
2,070 
1,900 
1,820 
1,740 

1,660 
1,660 
1,660 
1,660 
1,570 

1,670 
1,670 
1,670 
1,670 
1,570 

1,490 
1,420 
1,340 
1,340 
1,340 

1,420 
1,820 
1,820 
1,720 
1,620 

1,620 
1,420 
1,340 
1,340 
1,190 
1,190 

1,190 
1,220 
1,260 
1,190 
1,190 

1,190 
1,190 
1,120 
1,050 
1,050 

982 
950 
918 
801 
801 

801 
801 
801 
801 
801 

801 
748 
748 
748 
698 

650 
650 
627 
604 
561 
561 

561 
561 
561 
522 
522 

522 

522 
561 
561 
571 

582 
593 
604 
604 
604 

604 
661 
522 
522 
522 

522 
486 
486 
460 
452 

452 
436 
419 
419 
404 

388 
388 
388 
388 
388 

374 
374 
374 
381 
388 

388 
388 
388 
388 
388 

419 
452 
452 
463 
475 

486 
486 
504 
452 
452 

452 
452 
452 
452 
452 
452 

436 
436 
436 
436 
436 

410 
410 
419 
410 
436 

452 
452 
470 
487 
504 

522 
486 
452 
453 
436 

436 
419 
404 
396 

888 

388 
888 

888 
388 
374 

sso 

2 

359 

3 

331 

4 

831 

6 

818 

6 

311 

7 

304 

8 

304 

9 

304 

10 

300 

11 

23^ 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26. 

27 

28 

29 

30 

31 

Note.— Daily  dischargo  determined  from  a  rating  curve  well  defined  below  3,000  seoond-fpet.  Discharg>% 
Apr.  1  to  2  and  Dec.  11-12  estimated.  Discharges  Interpolated  for  days  of  no  gage  height  between  Apr. 
13  and  Dec.  6.  Mean  discharge  Dec.  12  to  31  estimated  because  of  belief  that  gage  heights  were  aflectod 
by  ice. 
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MofUhhf  diBcharge  of  St,  Mary  River  near  CarditoUf  Alberta,  for  1912, 
[DraiDaeB  area,  452  square  miles.] 


25 


Diflcfaarge  in  aeoond-feet. 

Run-off. 

Month. 

IfnTlTniwin 

■fiiiimtim , 

Mean. 

Per 
square 
mile. 

Depth  in 

incheaon 

drainage 

area. 

Total  hi 
acre'iBet. 

Junjurj. 

0130 

•120 

alio 

642 

2,030 

2,350 

1580 

887 

524 

423 

432 

249 

0.288 

.265 

.243 

1.20 

4.49 

5.20 

8.60 

1.96 

1.16 

.936 

.956 

.551 

0.33 

.29 

.28 

1.34 

5.18 

6.80 

4.04 

2.26 

1.29 

1.08 

1.07 

.64 

7,990 
6,900 
6,760 
82,300 
12^000 
140,000 
97,300 
64  600 

March..: 

AprU 

748 

8,480 

2,900 

2,160 

1260 

'604 

£04 

622 

359 

ISO 
801 
1,820 
1190 
661 
404 
374 
874 

May ::::::::::::::::::::::::: 

June 

July 

August 

Septembo' 

81,300 
36,000 

October 

November 

25,700 
15,300 

December 

The  year 

3,480 

783 

1.73 

23.60 

660,000 

a  Estimated  by  comparison  witn  other  stations  on  St.  Mary  River. 
NoTB.— Mean  discharge  Dec.  12  to  31  estimated  at  210  seoond-feet. 

SWIFTGURRENT  GREEK  AT  McDEBMOTT  LAKE;   MONT. 

liocation.— In  sec.  12,  T.  35  N.,  R.  16  W.,  at  the  outlet  of  McDermott  Lake,  about 

14  miles  southwest  of  Babb,  Mont. 
Records  available.— June  6  to  November  8, 1912. 
Drainage  area. — 31.4  square  miles. 

Gkkge. — ^Vertical  staff  attached  to  post  on  left  bank  at  the  lake  outlet. 
ChazmeL — ^Practically  permanent.    The  control  is  a  limestone  reef  at  the  lake 

outlet. 
DiBohar^  measurementB. — ^Made  by  wading  or  from  a  cable  across  the  outlet. 
Winter  flow.— Station  not  maintained  during  winter.    Ice  exists  at  the  gage  but 

control  section  probably  remains  unobstructed. 
Accuracy.— A  curve  well  defined  below  500  second-feet  was  developed  for  1912. 

Gage  heights  during  low  water  may  be  affected  by  wind  action  on  the  lake  and 

therefore  may  not  represent  the  mean  flow  for  the  day. 

Dxkharge  meastirements  of  Svnftewrrent  Creek  at  McDermott  Lake,  Mont,  in  191t. 


Date. 

Ilydrographer. 

hel^St. 

Dto. 
charge. 

June    0 

W  A ,  T Amb     .                             

Feet. 
2.53 
2.06 
1.39 

8ec.-fl, 
280 

Aue.    8 

do 

117 

De?.  15» 

....do 

20 

a  Ice  at  gage  and  along  edges  at  measuring  section.   Control  not  obstructed. 
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SUBFACB  WATEB  SUPPLY,  1Q12,  PABT  V. 


Daily  gage  height,  in  feet,  of  Swifteurrent  Creek  at  McDermoU  Lake,  Mont.,  far  191t. 

[O.  L.  Roberts,  obnrvw.) 


Day. 

J  line. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

1 

2.7 
2.6 
2.6 
2.5 
25 

2.5 
Z4 
2.4 
2.4 
2.4 

8.4 
2.4 
2.3 
2.3 
2.3 

2.2 
2.2 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
1.9 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
1.9 
1.9 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8  i 

1.8 

1.8 

1.8 

1.8 

L8 
1.8 
1.8 

16    

2.65 

2.6 

Z6 

2.7 

2.8 

2.8 
2.9 
2.9 
3.1 
2.9 

2.8 
2.7 
2.6 
2.6 
2.8 

2.3 
2.3 
2.3 
2.3 
2.5 

2.7 
2.6 
2.5 
2.4 
2.3 

2L3 
2.3 
2.3 
2L3 
2.2 
2.2 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.0 
2.0 
2L0 

1.9 
1.9 
1.9 
1.9 
1.9 

1.8 
1.8 
1.8 
1.8 
L8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.8 
L8 
1.8 

1.8 
1.8 
1.8 
1.8 
1.8 

1.8 

2 

17 

3 

18 

4 

19 

5 

20 

0 

2.53 

2.5 

2.7 

2.9 

3.0 

2.9 
3.2 
3.0 
3.0 
2.85 

21 

7 

22 

6 

23 

9 

24 

10 

25 

11 

26 

12 

27 "... 

13 

28 

14 

29 

15 

30 

31 

Note.— Gage  heights  at  low  stages  may  be  affected  by  wind  action  on  the  lake  and  therelbre  may  not 
represent  the  mean  flow  for  the  day. 

Daily  discharge,  in  second-feet,  of  Swifteurrent  Creek  at  MeDermott  Lake,  Mont.,  for  1912. 


Day. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Day. 

June. 

July. 

Aug. 

Sept 

Oct. 

Not. 

1 

364 
312 
312 
266 
266 

266 

225 
225 
225 
225 

225 
225 
188 
188 
188 

155 
155 
127 
127 
127 

127 
127 
127 
127 
127 

127 
127 
127 
127 
127 

103 
103 
103 
103 
103 

103 
103 
103 
103 
103 

103 
103 
103 
103 
84 

68 
68 
68 
68 
68 

68 
68 
68 
84 
84 

68 
68 
68 
68 
68 

68 
68 
68 
68 
68 

68 
68 
68 

16 

838 

312 
312 
364 
422 

422 
485 
485 
628 
485 

422 
364 
312 
312 
422 

188 
188 
188 
188 
266 

364 
312 
266 
225 
188 

188 
188 
188 
188 
155 
155 

127 
127 
127 
127 
127 

127 
127 
127 
127 
127 

127 
.   127 
127 
103 
103 
103 

84 

84 
84 
84 
84 

68 
68 
68 
68 
68 

68 
68 
68 
68 
68 

68 
68 
68 
68 

68 

68 
68 
68 
68 
68 

68 
68 
68 
68 
68 
68 

2 

17 

3 

18 

4  ..   .. 

19 

5 

20 

6 

280 
266 
364 
485 
554 

485 
706 
554 
554 
454 

21 

7  . 

22 

8 

23 

9 

24 

10 

25 

11 

26 

12 

27 

13 

28 

14... 

29 

15 

30 

31 

Note.— Dally  discharge  determined  from  a  rating  curve  weU  defined  below  500  second-feet. 
Monthly  discharge  of  Swifteurrent  Creek  at  MeDermott  Lake,  Mont.,  for  1912. 
[Drainage  area,  31.4  square  miles.] 


Discharge  in  second-feet. 

Ron-off. 

Month. 

Maximum. 

■iifiJTifinTi|. 

Mean. 

Per 
square 
mUe. 

Depth  in 

inches  on 

drainage 

area. 

Total  in 
■cre-feet. 

Acru- 
racy. 

June  6-30 

T06 
364 
155 
103 
84 
68 

266 
155 
103 
68 
68 
68 

431 

230 

126 
87.5 
69.0 
68.0 

13.7 
7.32 
4.01 
2.79 
2.20 
2.17 

12.75 
8.44 
4.62 
3.11 
2.54 
.66 

21,400 
14,100 
7,760 
5,210 
4,240 
1,080 

A. 

July 

A. 

August 

A. 

September 

B. 

October 

B. 

November  1-8 

B. 

The  period 

53,800 

Digitized  by  VjOOQ IC 


HUDSON  BAY  DRAINAGE  AREA  IN  UNITED  STATES. 


27 


8WIFTOX7RRENT  CREEK  AT   SHERBURNE   LAKE,   MONT. 

Iiocation.^In  sec.  35,  T.  36  N.,  R.  15  W.,  at  the  outlet  of  lower  Sherburne  Lake,  just 
above  the  boundary  line  between  Glacier  National  Park  and  Blackfeet  Indian 
Reservation. 

Beoords  available.— July  1  to  December  15,  1912. 

Drainage  area. — 64.0  square  miles. 

Qage. — ^Vertical  staff  on  left  bank  near  the  outlet  of  the  lake. 

Channel. — ^Apparently  permanent. 

Diflcharge  measurements. — By  wading  or  from  a  cable  located  below  the  gage. 

Winter  flow. — ^Affected  by  ice.  , 

Diveision. — No  artificial  storage  or  diversion  above  the  station. 

▲oeoracy. — ^A  rating  table  well  defined  between  90  and  500  seccmd-feet  has  been 
developed .    Accuracy  of  gage  heights  may  be  affected  by  wave  action  on  the  lake . 

Discharge  iMoauremmU  of  Swiftcwrrent  Creek  at  Shahurae  Lake^  M<mt.t  in  1912. 


Date. 

Hydrographer. 

he^t. 

DlA- 

charge. 

Date. 

Hydrographer. 

heigSlt. 

Di». 

July    1 
Aug.  \h 

R.  R.  Randell 

Fett. 
4.42 
8.10 

151 

Sept.  18 
Deo.  156 

W,  A.  \^my> 

Fttt. 
a2.7 
2.6S 

^'f™ 

W.  A.  Lamb 

do 

47 

a  Oage  height  approximate  becaoee  of  waves.  ^  Frozen  over.    Oage  height  affected. 

DaiJty  gage  height,  in  feet,  of  Swiftcwrrent  Creek  at  Sherburne  Lake,  Mont.,  for  1912. 

[F.  M.  Stevenson,  observer.] 


Day. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dec. 

Day. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1... 

4.4 
4.4 

4.25 
4.05 
4.06 

4.05 
3.95 
3.85 
3.85 
3.8 

8.86 

4.05 

4.05 

4.1 

3.95 

3.7 

3.A5 

3.65 

3.7 

3.7 

3.6 

3.35 

3.3 

3.25 

3.25 

3.25 
3.2 
3.15 
3.15 
3.1 

2.85 
3.0 
3.0 
3.0 
2.95 

2.9 
2.9 
2.9 
3.05 
3.2 

3.25 
3.25 
3.2 
3.25 
3.1 

2.44 
2.40 
2.32 
2.35 
2.86 

2.40 
2.42 
2.38 
2.40 
2.40 

2.38 
2.36 
2.34 
2.26 
2.28 

2.39 
2.32 
2.26 
2.20 
2.26 

2.28 

2.32 

2.45 

2.7 

2.95 

2.95 
2.8 
2.85 
2.8 
2.8 

2.30 
2.33 
2.36 
2.40 
2.5 

2.6 

2.7 

2.7 

2.75 

2.75 

2.8 
"2.56 

16. k 

3.86 

3.8 

3.65 

3.45 

3.9 

4.5 
4.8 
4.8 
6.1 
4.8 

4.4 

4.16 
4.0 
3.9 
3.85 
3.75 

3.15 

3.2 

3.2 

3.1 

3.0 

8.0 

3.05 

3.15 

3.2 

3.2 

3.2 
3.1 
3.0 
2.0 
2.9 
2.65 

2.95 
2.8 
2.6 
2.6 
2.7  . 

2.7 
2.6 
2.6 
2.6 
2.6 

2.5 
2.5 
2.6 
2.5 
2.46 

2.39 

2.6 

2.86 

3.0 

3.0 

8.06 
2.95 
3.05 
2.85 
2.8 

2.6 

2.65 

2.6 

2.7 

2.6 

2.56 

2.7 

2.55 

2.44 

2.5 

2.7 

2.9 

2.8 

2.6 

2.49 

2.65 

2.56 
2.41 
2.38 
2.32 
2.28 

2 

17 

3 

18 

4 

19 

5 

20 

6 

21 

7 

22 

8 

23 

9 

24 

10 

25 

11 

26 

12 

27 

13 

28 

14 

29 

15 

30 

31 

NoTB.— Gage  hei 
Daily  dischargey 

Ightoa 

inset 

fteri) 
xmd-J 

ec.  1  1 

eetyOj 

iflectec 
r  Stoi 

I  by  ice. 

ftcurrent  Creek  at  * 

^herln 

imel 

joke, 

M<mt 

,  for  1912. 

Day. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Day. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

449 
449 
407 
353 
353 

353 
328 
302 
802 
290 

302 
363 
353 
^66 
328 

266 
254 
254 
266 
266 

222 

192 
183 
174 
174 

174 
166 
158 
158 
151 

120 
138 
138 
138 
132 

126 
126 
126 
144 
166 

174 
174 
166 
174 
151 

80 
77 
72 

74 
76 

77 
78 
76 
77 
77 

76 
76 
73 
69 
70 

76 

72 
69 
66 
60 

70 
72 
80 
103 
132 

132 

114 
120 
114 
114 

71 
70 
69 
68 
67 

66 
65 
64 
63 
62 

59 
66 
63 
60 
47 

16 

302 
290 
254 
212 
315 

478 
571 
571 
672 
671 

449 
880 
340 
315 
302 
278 

158 
166 
166 
151 
138 

138 
144 
158 
166 
166 

166 
161 
138 
126 
126 
98 

132 

114 
93 
93 

103 

108 
93 
93 
93 

84 

84 
84 
84 
84 
80 

76 
86 
120 
138 
138 

144 
132 
144 
120 
114 

93 
88 
93 
103 
93 
88 

108 

88 
80 
84 
103 

126 
114 
93 
83 
98 

88 
78 
76 
72 
70 

2 

n:.:::::::: 

3 

18 

4 

19 

5 

20 

6 

21 

7 

22 

8 

23 

0 

24 

10 

25 

11 

26 

12 

27 

13 

28 

14 

29 

15 

30 

31 

NoTX.->Daily  discharge  detentained  from  a  ratingcurve  well  defined  between  90  and  600  second-feet. 
Discharge  Dec.  2  to  15  estimated  from  measurement  Dec.  16. 
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M<mthly  dMiarge  of  Sw\ftcwrrerU  Creek  at  Sherburne  Lake,  MorU.,for  191t, 
[DzBlnage  areai  64  square  miles.] 


Discharge  in  second-feet 

Ron-ofl. 

Month. 

•— 

iH  1^' v^^lfv^k- 

Mean. 

Per 
square 
mUe. 

Depth  in 

incneson 

drainase 

area. 

Total  in 
acn4B6L 

Aeco- 
racy. 

July. 

672 
266 
174 
144 

132 
71 

212 
08 
80 
60 
66 
47 

874 

176 

120 
03.4 
01.9 
62.0 

6.84 
2.74 
1.88 
1.46 
1.44 
.969 

6.73 
3.16 
2.10 
1.68 
1.61 
.54 

23,000 
10,800 
7  140 
5,740 
6.470 
1,810 

A. 

August 

A. 

September 

A. 

October 

R. 

November 

B. 

December  1-15 

C. 

Theperlod 

64,000 

OTTERTAIL   RIVER   NEAR   FERGUS   FALLS,   MINN. 

Location. — ^At  Three-mile  Bridge,  3}  miles  northeast  of  Fergus  EblIIs,  between  seos. 
18  and  19,  T.  133  N.,  R.  42  W.,  several  miles  above  the  outlet  of  Wall  Lake,  and 
20  miles  below  Ottertail  Lake,  through  which  the  river  flows. 

BecordB  available. — May  9, 1904,  to  De^rember  31, 1912.  A  gaging  station  was  main- 
tained from  May  1,  1899,  to  May  14,  1904,  by  the  Engineer  Corps,  United  States 
Army,  at  the  outlet  of  Ottertail  Lake,  where  the  drainage  area  is  about  12  per 
cent  less  than  at  the  Geological  Survey  station,  with  no  important  tributaries 
intervening.  The  observations  at  Fergus  Falls  in  connection  with  those  at  the 
outlet  of  Ottertail  Lake  furnish  a  13-year  record  of  flow  of  the  river  below  Otter- 
tail Lake. 

Drainage  area. — ^1,310  square  miles. 

Oage.— Chain  attached  to  the  bridge;  datum  unchanged. 

Channel. — Practically  permanent. 

Discharge  measurements. — Discharge  measurements  are  made  from  the  bridge 
except  at  extreme  low  stages,  when  they  are  made  at  a  wading  section. 

Winter  flow. — The  river  is  frozen  over  from  December  to  March  and  meaBUiemeats 
are  made  to  determine  the  winter  flow. 

Artificial  control. — Ottertail  Lake,  about  22  square  miles  in  area,  forms  a  natural 
reservoir  which  regulates  the  flow  of  the  river  to  such  an  extent  that  the  recorded 
range  of  stage  has  not  exceeded  2  feet.  On  the  upper  part  of  the  river  are  a 
number  of  dams  used  in  driving  logs  to  the  sawmill  at  Frazee,  where  the  lowest 
dam  is  built.  The  next  dam  below  Frazee  is  at  Maine,  several  miles  below 
Ottertail  Lake,  about  sec.  35,  T.  134  N.,  R.  41  W.  During  the  low-water  season 
the  closing  of  the  turbine  gates  at  Maine  may  have  an  effect  on  the  flow  immedi- 
ately below  the  dam.  Small  lakes  through  which  the  river  flows  before  reaching 
the  gaging  station  tend  tg  equalize  the  flow  at  the  latter  point.  Below  the  station 
there  are  a  number  of  power  plants,  but  owing  to  the  fall  of  the  liver  their  influ- 
ence  is  not  observable  at  the  gage. 
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DMiatge  fneasuremenU  ofOUertail  River  near  Fergus  Falls ^  Minn.,  in  191 1. 


Date. 

Hydrognpher. 

A 

Db- 
charge. 

Date. 

Hydrographer. 

hel^. 

Dis- 
charge. 

Jan.   25a 

8.  B.  Sonld. 

Feet, 
3.75 

3.eo 

2.06 

aee,fL 

60 

72 

301 

Aug.  lie 
Dflo.  17d 

W.O.Hoyt 

Feet. 
2.78 
3.23 

^•4-, 

Feb.  296 

do 

W.  0.  Hoyt. 

8.  B.8om<L 

152 

liay    7 

a  Complete  ioe  cover;  aTerage  thickneas  of  ice,  1.79  feet;  aTerage  distance  from  water  surteoe  to  top  of 
loe,  0.06  foot. 

6  Complete  ioe  cover;  avenge  thickness  of  ice,  2.14  feet;  avenge  distance  water  surface  to  top  of  ioe, 
0.29  foot. 

e  Measurement  made  by  wading  at  section  above  gage. 

d  Complete  ioe  cover  at  measurmK  section  and  at  gage;  average  thickness  of  ice,  0.gl  footr  ayerage  dis- 
tance from  water  surface  to  top  of  ice,  a05  foot.    FarUy  open  at  controlling  section. 

Daily  gage  heightj  in  feet,  of  OttertaU  River  near  Fergus  Falls,  Minn, ^  for  191t, 
[H.  O.  Evensen,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

2.9 

3.76 

*3."8" 

3.9 
3.9 
3.6 
3.6 
2.8 

2.7 

2.7 

2.66 

2.6 

2.5 

2.6 
2.66 
2.56 
2.6 
2.6 

2.66 
2.66 
2.7 
2.7 
2.6 

2.7 
2.7 
2.7 
2.75 
2.8 

2.8 
2.8 
2.8 
2.8 
2.7 

2.8 
2.8 
2.9 
3.0 
3.06 

8.0 
3.0 
2.96 
2.96 
2.85 

2.96 
2.96 
2.9 
2.9 
2.9 

2.9 
2.9 
2.9 
2.9 
2.7 

2.96 
2.96 
2.96 
2.96 
2.9 

2.9 
3.0 
3.0 
3.0 
2.9 
2.96 

3.06 
3.06 
3.06 
3.06 
3.06 

3.06 
3.06 
3.06 
3.06 
2.96 

3.0 
3.0 
3.0 
3.0 
3.06 

3.06 
3.05 
3.05 
3.05 
2.96 

8.06 
3.06 
3.06 
3.06 
3.0 

3.0 
3.0 
3.0 
3.0 
2.9  • 

2.9 
3.0 
2.96 
2.85 
2.96 

2.96 
2.85 
8.2 
8.16 
8.0 

3.06 
3.0 
2.9 
3.0 
2.96 

2.96 
2.86 
2.96 
2.9 
2.8 

2.9 
2.9 
2.76 
2.85 
2.85 

2.86 
2.76 
2.86 
2.8 
2.7 
2.76 

2.66 
2.66 
2.76 
2.66 
2.86 

2.76 
2.9 

2.85 
2.9 
2.8 

2.8 
2.8 
2.86 
2.85 
2.8 

2.8 
2.8 
2.8 
2.76 
2.66 

2.7 
2.7 
2.66 
2.66 
2.66 

2.66 
2.66 
2.66 
2.66 
2.7 
2.7 

2.6 
2.7 
2.7 
2.7 
2.7 

2.7 
2.7 
2.7 
2.7 
2.6 

2.76 
2.76 
2.76 
2.75 
2.76 

2.76 
2.7 
2.7 
2.66 
2.66 

2.66 

2.66 

2.7 

2.7 

2.8 

2.8 
2.76 
2.75 
2.76 
2.76 

2.7 
2.7 
2.7 
2.7 
2.7 

217 
2.66 
2.66 
2.7 
2.6 

2.7 
2.7 
2.7 
2.7 
2.7 

2.65 
2.65 
2.65 
2.65 
2.66 

2.66 
2.66 
2.66 
2.7 
2.7 

2.7 
2.7 
2.7 
2.7 
2.6 
2.7 

2.7 
2.7 
2.7 
2.7 
2.66 

2.66 
2.66 
2.7 
2.6 
2.7 

2.7 
2.7 
2.7 
2.7 
2.7 

2.7 
2.7 
2.7 
2.7 
2.6 

2.76 
2.75 
2.76 
2.75 
2.76 

2.7 
2.7 
2.8 
2.7 
2.8 

2  8 

2 

2.8 

3 

2.9 

4 

6 

3.86 

6 

3.3 

3.8 

7 

8 

3.4 

*"i*8"' 

3.9 

9 

10 

2.86 

11 

12 

3.4 

'*4.'6"' 

3.85 

13 

14 

16 

3.36 

16 

4.0 

17 

18 



4.1 

3.26 

19 

4.4 

3.3 

20 

8.6 

4.0 

21 

22 

3.7 

23 

4.4 

24 

4.1 

26 

8.76 

26 

4.2 

3.4 

27 

3.96 

28 

20 

8.7 

3.7 

*"8.'85* 

30 

31 

NoTK.~R«lation  of  gage  height  to  disofaaige  affected  by  ice  Jan.  1  to  about  Apr.  6,  and  about  Nov.  30  to 
Dec.  31. 
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SURFACE  WATEB  SUPPLY,  1912,  PABT  V, 


Daily  dMwrgt,  in  Meeond-feety  qfOUo'taU  Biver  near  FerguM  FalU,  Minn., /or  191  f. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

1 

236 
236 
274 
315 
336 

315 
315 
294 
294 
255 

294 
294 
274 
274 
274 

274 
274 
274 
274 
201 

294 
294 

294 
294 

274 

274 
815 
815 
315 
274 
294 

336 
336 
336 
336 
336 

336 

S36 
336 
336 
294 

315 
315 
315 
315 
336 

336 

336 
336 
336 
294 

336 
336 
336 
336 

315 

315 
315 
315 
315 
274 



274 
315 
394 
255 
294 

294 
255 

402 
380 

315 

336 
315 
274 
315 
294 

294 
255 
294 
274 
236 

274 
274 
218 
255 
256 

255 
218 
S56 

236 
201 

218 

184 
184 
218 
184 
255 

218 
274 
255 
274 
236 

236 
236 
255 
255 
236 

236 
236 
236 
218 
184 

201 
201 
184 
184 
184 

184 
184 
184 
184 
201 
201 

168 
201 
201 
201 
201 

201 
201 
201 
201 
168 

218 
218 
218 
218 
218 

218 
201 
201 
184 
153 

184 
184 
201 
201 
236 

236 

218 
218 

218 
218 

201 
201 
201 
201 
201 

201 
184 
184 
201 
168 

201 
201 

201 
201 
201 

184 
184 
184 
184 
184 

184 
184 
184 
201 
201 

201 
201 
201 
201 
168 
»1 

201 

2 

201 

3 

201 

4 

201 

5 

184 
184 

6 

201 
201 
184 
168 

138 

168 
153 
153 
168 
168 

184 
184 
901 
201 
168 

201 
201 
201 
218 
236 

236 
236 
236 
236 
201 

7 

184 

8 

201 

9 

168 

10 

901 
201 

11 

12 

201 

13 

201 

14 

201 

15 

201 

16 

301 

17 

201 

18 

201 

19 

201 

20 

IQB 

318 
218 

21    

22 

23 

218 

24 

31H 

25 

218 

aoi 

201 

26 

27 

28 

S36 
201 

29 

80 

31 

Note  .— DaUy  discharge  compated  from  a  well-defined  rating  enrve.  Discbarge  Jan.  1  to  A  pr.  5  and  Nor. 
30  to  Dec.  31, 1912,  estimated,  Decause  of  Ice,  tram  discharge  measarements,  obsenrer's  records,  and  dima- 
tologlo  records  as  follows:  Jan.  1-31, 80  second-feet,  varying  fh>m  about  90  to  60  seoond-feet;  Feb.  1-29. 70 
second-feet;  Mar.  1-31, 70  second-feet;  Apr.  1-6, 120  second-feet,  varying  from  about  90  to  160  second-feet; 
Nov.  30, 200  second-feet;  Dec.  1-31, 164  second-feet,  varying  from  about  200  to  128  second-feet. 


Monthly  dikharge  of  OUertail  River  neat  Fergus  Falls,  Minn.,  for  191 1. 
[Drainage  area,  1,310  square  mUes.] 


Month. 


Discharge  in  seoond-flBet. 


Maximum. 


Wlnimnifi- 


Per 
square 
nSUe. 


Run-off. 


Depth  in 
inches  on 
drainage 


Total  in 


Acro- 
racy. 


January — 
February... 

March 

April 

May 

June 

July 

August 

September. . 

October 

November. . 
December.. 


336 
336 
402 
274 
236 
201 
236 


138 
201 
274 
201 
184 
153 
168 
168 


80 
70 
70 
181 
284 
325 
278 
216 
204 
193 
201 
164 


ao6i 

.053 
.053 
.138 
.217 
.248 
.212 
.165 
.156 
.147 
.153 
.125 


ao7 

.06 
.06 
.15 
.25 
.28 
.24 
.19 
.17 
.17 
.17 
.14 


The  year. 


189 


.144 


1.95 


4,020 
4,030 
4,300 
10,800 
17,500 
19,300 
17,100 
13,300 
12,100 
11,900 
12,000 
10,100 


137,000 


C. 
B. 
C. 
B. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
B. 
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BED  BIVEB   AT  FABOO,   N.   DAK. 

liooatioxi.— At  the  highway  bridge  connecting  Front  Street,  Faigo,  N.  Dak.,  with 
Moorhead,  Minn.,  10  miles  above  the  mouth  of  Sheyenne  River. 

BeoordB  available.— May  27,  1901,  to  December  31, 1912. 

Drainage  area.— 6,020  square  miles. 

Gage. — Vertical  staff  attached  to  the  breakwater  for  the  center  pier  of  the  Front 
Street  Bridge;  read  from  the  bridge  or  the  river  banks  by  the  aid  of  a  field  glass; 
datum  unchanged  since  establishment. 

Chaxmel. — Clay  and  silt;  slightly  shifting. 

Discharge  meaauremexits.— From  the  Front  Street  Bridge  and  the  Northern 
Pacific  Railway  bridge. 

Artificial  control. — There  is  a  low  dam  of  steel  sheet  piling  a  few  rods  below  the  foot- 
bridge at  Fargo  Waterworks,  one-half  mile  above  the  gage.  This  dam,  a  tight 
overflow  weir  without  sluices,  was  built  in  August,  1910,  for  the  purpose  of  main- 
taining a  sufficient  depth  of  water  for  the  intake  pipe  of  the  waterworks,  and 
raises  the  water  about  5  feet  at  lowest  stage.  Conditions  of  flow  at  the  gage  are 
not  affected  by  this  dam. 

Winter  flow. — The  relation  of  gage  height  to  discharge  is  a£fected  by  ice  from  about 
the  middle  of  November  to  the  first  of  April,  and  during  this  time  observations 
are  discontinued.  At  the  spring  break-up,  on  account  of  the  comparatively 
sluggish  current  and  the  fact  that  the  river  flows  northward  into  a  colder  district, 
a  pronounced  backwater  effect  is  usually  caused  by  ice  jams  and  partial  ice  jams. 

Accuracy. — Because  of  the  inaccessibility  of  the  gage,  the  relatively  poor  conditions 
for  making  accurate  dischatge  measurements,  and  the  slightly  shifting  channel, 
the  records  are  not  considered  better  than  fidr. 


Discharge  Tneamrementt  of  Red  River  at  Fargo ^  N.  Dak.^  in 

1912, 

Date. 

Hydrographer. 

heigSt. 

Dis- 
charge. 

May  26 

E.F.  Chandler 

Feet. 
8.78 
7.11 
7.53 

8ec.-ft. 
676 

Aug.  30 

do 

179 

Oct.   30 

W.  R.  fitAvnrvfnn..    

228 

NoTK.— Measurements  made  from  Front  Street  Bridge. 

Daily  gage  height,  in  feet  y  of  Red  River  at  Fargo ,  N.  Dak. ,  for  1912. 
[E.  H.  Orasse,  observer.] 


Day. 

liar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1    

II 

8.7 
».l 
9.4 

9.6 
9.9 

ia4 
ia2 

9.4 

9.0 
&8 
8.6 
8.4 
8.4 

8.3 
8.2 
8.4 
8.6 
8.8 

&2 
&2 

as 

8.3 
8.6 

9.0 
9.7 
9.9 
10.2 

ia4 
ia4 

10.4 

ia5 
ia6 
ia4 

10.3 
10.0 
9.8 
9.4 
9.1 

9.0 
8.9 
8.7 
8.6 
8.6 

8.5 
8.5 
8.4 
8.4 
8.5 

&5 
&5 
8.6 
8.6 
8.5 

8.4 
8.4 
8.5 
8.5 
8.5 

8.5 
8.4 
8.4 
&4 
8.4 

8.5 
8.5 
8.4 
8.5 
&5 

8.7 
8.9 
9.0 
9.1 
8.8 

8.5 
8.5 
8.6 
8.6 
8.5 

7.9 
7.8 
7.6 
7.6 
7.6 

7.3 
7.3 
7.5 
7.6 
7.6 

7.6 
7.8 

ai 

&8 
8.7 

8.5 
&5 
8.5 
8.6 
8.5 

7.3 
7.3 
7.8 
7.5 
7.6 

7.5 
7.4 
7.6 
7.4 
7.4 

7.3 
7.2 
7.2 
7.3 
7.2 

7.2 
7.1 
7.1 
7.2 
7.3 

8.0 

7.7 
7.6 
7.7 
7.7 
7.8 

7.7 
7.5 
7.4 
7.5 
7.5 

7.6 
7.6 
7.5 
7.4 
7.3 

7.2 
7.1 
7.1 
7.2 
7.3 

7.1 

2 

7.1 

3  

7.2 

4 

7.2 

5 

7.1 

6 

7.1 

7 

7.1 

8 

9 

10 

11 

12     

13 

14     

15 



16 

17 

18 

19 

20 

• 
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Daily  gaffe  height,  in  feet^  of  Red  River  at  Fargo,  N.  Dak,,  for  191ft — Oontmued. 


Day. 


Mar. 


Apr. 

May. 

8.6 

8.9 

8.4 

8.8 

8.3 

8.8 

8.2 

8.8 

8.2 

8.8 

8.2 

8.8 

&1 

&8 

&2 

&8 

8.3 

&9 

&3 

8.9 

8.9 

Jane.     July. 


Aug. 

Bept 

Oct 

8.0 

7.4 

7.4 

7.5 

7.6 

7.6 

7.7 

7.8 

7.8 

7.9 

7.9 

' 

Not.   I    Dec 


22 ' 

23 

24 

25 1 

26 

7.3 

27 

7.3 

28 

7.4 

29 

7.4 

30 

7.4 

31 

7.8 

8.6 
9.0 
&9 
&8 
&8 

8.7, 
8.7 
&6  ! 
&6  i 
8.6  I 


&4 
8.4 
8.3 
8.2 
8.1 

8.2 
8.1 
&0 
8.0 
7.9 
7.9 


7.4 

7.4 
7.4 
7.3 
7.2 

7.0 
6.9 
7.0 
7.0 
7.1 


Note.— Relatioa  of  gage  height  to  discharge  believed  to  have  been  affected  by  ice  from  Mar.  26  to  21  and 
from  Nov.  19  to  Dec.  7.    No  records  obtained  before  and  after  these  dates. 

Daily  discharge,  in  second-feet,  of  Red  River  at  Fargo,  N.  Dak,,  for  191 1, 


Day. 

Mar. 

Apr. 

May. 

Jmie. 

July. 

Aug. 

SepL 

Oct 

Nov. 

Dee. 

1 

475 
fiOO 
551 
667 
740 

768 
885 
1,040 
976 
740 

630 
577 
525 
475 
475 

450 
426 
475 
525 
577 

525 
475 
450 
426 
426 

426 
402 
426 
450 
450 

426 
426 
450 
450 
525 

630 
826 
885 

976 
1,040 

1,040 
1,040 
1,070 
1,100 
1,040 

1,010 
915 
855 
740 
657 

603 
577 
577 
577 
677 

577 
577 
577 
003 
603 
603 

630 
603 
551 
625 
500 

600 

500 
475 
475 
500 

500 
500 
526 
526 
500 

475 
475 
500 
600 
600 

525 
630 
003 
577 
577 

551 
551 
525 
525 
^25 

500 
475 
475 
475 
475 

500 
500 
475 
500 
500 

551 
603 
630 
657 
577 

500 

500 
525 
525 
500 

475 
475 
450 
426 
402 

426 
402 
378 
378 
355 
355 

355 

332 
288 
288 

266 

224 
224 
266 
288 
266 

288 
332 
402 

577 
551 

500 
500 
500 
500 
500 

378 
332 
288 

266 
245 

224 
204 
204 
204 
224 
224 

222 
220 
260 
258 
277 

253 
230 
249 
226 
224 

202 
181 

m 

196 
175 

173 

153 
151 
168 
185 

200 
200 
220 
240 
240 

261 
282 
282 
304 
304 

326 
304 
304 
282 
261 

240 
240 
261 
261 
261 

210 
240 
240 
240 
261 

261 
261 
240 
220 
220 

240 
240 
240 
240 
220 

220 
220 
220 
220 
240 
240 

261 
240 
261 
261 
282 

261 
220 
200 

220 
220 

240 
240 
220 
200 

.« 

162 
144 
144 
144 
162 

162 
162 
162 
144 
126 

94 
78 
93 
93 
13 

93 

2 

78 

3 

99 

4 

78 

5 

64 

6 

61 

7           .:::::;:; 

64 

s::::::: i::: :: . 

9 

10 

11 

12 

13   

14 

16 

16  

17 

18 

19 

20 

21 

22 

23 1 

24            . .  J     : 

S::::::::::::::::. :.:::::::: 

26 

27 

28 

120 
120 
140 
140 
ISO 
230 

29 

30 

31 

Note.— Diachazge  determined  from  two  fairly  well  defined  rating  curves,  applicable  from  Apr.  1  to 
Auf .  31,  and  from  Sept.  21  to  Nov.  18.  Shifting  channel  methods  usm  from  Sept.  1  to  20.  Disduuge  esti- 
mated because  of  ioe  from  Mar.  26  to  31  and  from  Nov.  19  to  Dec.  7. 
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Monthly  disckiarge  of  Red  River  at  Fargo,  N,  Dak.,  for  1912. 


Month. 


"^ft-rlinnnfi-     Xf^"^"HHnt        IfAfm. 


DiaohaiSB  In  seocmd-feet. 


Ban-off 
(total  in 
acre^fleet). 


Accu- 
racy. 


Marcb  26-31... 

AprU 

May 

June 

July 

August 

September 

October 

Norember 

I>eoeniber  1-7.. 


The  period. 


230 
1,040 
1,100 
630 
657 
677 
304 
326 
282 
93 


120 
402 
426 
476 
856 
204 
151 
220 
78 
04 


160 
664 

727 
528 
483 
830 
224 
248 
182 
76.3 


1,790 
33,600 
44,700 
31,400 
29,700 
20,300 
13,300 
15,200 
10,800 

1,060 


202,000 


RED  RIVER  AT  ORANI>  FORKS;   N.   DAK. 

Ijoeation.^At  the  Northern  Pacific  Railway  bridge  between  Grand  Forks,  N.  Dak., 
and  East  Grand  Forks,  Minn.,  about  half  a  mile  below  the  mouth  of  Red  Lake 
River. 

RecordB  available.— May  26,  1901,  to  December  31,  1912.  Gage-height  records 
have,  however,  been  kept  by  the  United  States  Engineer  Corps  for  about  30 
years  at  this  point. 

Drainage  area. — 25,000  square  miles. 

G-agea. — Staff  and  chain,  attached  to  Northern  Pacific  Railway  bridge;  datum  same 
for  both  and  unchanged  since  establishment.  As  a  rule  the  chain  gage  is  read 
only  during  periods  of  extremely  low  water.  The  United  States  Engineer  Corps 
gage  is  located  on  the  breakwater  to  which  the  United  States  Geological  Survey 
staff  gage  is  attached,  but  at  a  datum  5  feet  higher. 

ChaxmeL — Clay  and  silt;  shifts  slightly. 

I>iacharge  measurements. — Made  from  the  Great  Northern  Railway  bridge  about 
one-fifth  mile  above  the  gage. 

Artiflcial  control. — ^There  are  no  dams  or  other  obstructions  below,  nor  rapids,  the 
channel  being  fairly  uniform  for  miles.  Above  there  are  no  power  plants,  dams, 
or  reser  voirs  affecting  the  flow  nearer  than  Crookston,  on  Red  Lake  River,  25 
miles  above  Grand  Forks,  along  the  general  course  of  the  valley;  about  half  the 
water  comes  from  Red  Lake  River,  but  the  storage  at  the  Crookston  plant  is  so 
small  that  no  fluctuations  caused  by  it  have  been  discovered  at  Grand  Forks. 
On  the  other  branch,  the  Red  River  proper,  and  its  tributaries  above  Grand 
Forks,  there  are  no  reservoirs  or  power  plants  for  a  hundred  miles  above. 

Winter  flow. — ^The  river  flows  under  smooth  ice  from  about  the  middle  of  November 
to  the  middle  of  April;  the  flow  during  the  winter  fluctuates  little,  and  since 
1895  enough'  dischaige  measurements  have  been  made  each  winter  to  give  fatirly 
satisfactory  summaries  for  the  winter. 

When  the  ice  breaks  up  in  the  spring,  because  the  river  has  only  a  gentle  cur^ 
rent  and  because  it  flows  north  into  cooler  r^ons  where  the  river  is  not  yet  open, 
the  gage  reading  is  usually  excessively  and  disproportionately  high  for  a  few 
days  or  weeks,  so  that  the  figures  for  quantity  of  flow  must  depend  largely  on 
estimation;  actual  measurements  when  the  river  appeared  entirely  open  and 
clear  of  ice  at  this  point  have  sometimes  shown  the  gage  reading  to  be  5  feet 
greater  than  would  have  been  needed  for  the  same  discharge  later  in  the  season, 
after  the  whole  length  of  the  river  was  entirely  open. 
29804^— wsp  325-14 3 
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Discharge  meaguremenU  of  Red  River  at  Grand  ForlSj  N.  Dak.,  in  1912. 


Date. 

he^t. 

Dis- 
charge. 

Date. 

Hydrographer. 

hS^ 

Jan.     9 

OorV^M4?nlAy.   . 

Feet. 

a3.50 

k3.00 

8.72 

6.30 

115 
2,370 
1,210 

Not.   8 

12 

Dec  12 

nT.  B*  8t6y^iJUWfft....... 

do 

do 

FeeL 
5.12 
5.02 

C5.00 

*"^ 

Feb.  12 
liav  14 
Oct   12 

do 

Chandler  and  Budge . . . 
Chandler  and  Stevenson 

M2 
473 

a  Mean  lower  surface  of  ice  equals  2.41  feet  on  gags. 
b  Mean  lower  surface  of  ice  equals  1.64  feet  on  gage, 
e  Mean  lower  surface  of  ice  equals  4.24  feet  on  gage. 

Note.— Discharge  relation  on  Jan.  9,  Feb.  12,  and  Dee.  12  aflBected  by  ice.    All 
Oieat  Northern  Ry.  bridge. 


measarements  BHAdeat 


Daily  gage  height ^  infeet^  of  Red  River  at  Grand  Forks,  N.  Dak.,  for  1912. 
[J.  F.  Hayes,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

J>e>c 

1 

7.2 
7.6 
8.9 
9.8 
10.3 

11.5 
12.0 
12.6 
12.7 
12.5 

11.8 
11.3 
10.6 
10.1 
9.7 

9.1 
8.4 
8.0 
7.7 
7.2 

7.0 
7.0 
6.8 
6.6 
6.4 

6.2 
6.0 
5.8 
5.7 
5.6 

5.9 
5.8 
6.7 
5.6 
5.8 

5.8 
6.0 
6.3 
6.8 
7.6 

8.1 
8.3 

'"8.T 
8.4 

8.6 
8.5 
8.4 
8.2 
8.0 

7.8 
7.8 
7.6 
7.5 
7.4 

72 
7.1 
7.1 
7.1 
7.0 
6.9 

7.0 
7.0 
6.9 
6.9 
6.8 

6.8 
6.7 
6.6 
6.4 
6.1 

6.0 
5.9 
5.8 
5.6 
5.5 

5.5 
5.5 
5.8 
5.6 
5.9 

5.8 
5.8 
6.2 
6,3 
6.5 

6.2 
6.5 
5.2 
5.0 
5.0 

4.8 
4.8 
4.8 
4.6 
4.5 

4.5 
4.5 
4.6 
4.8 
4.7 

4.5 
4.6 
4.6 
5.0 
6.0 

5.0 
5.2 
5.2 
5.0 
5.1 

5.2 
5.3 
5.3 
5.2 
5.0 

4.8 
4.8 
4.8 
4.8 
4.8 
4.8 

4.4 

4.5 
5.1 
4.6 
4.1 

4.2 
4.2 
4.3 
4.3 
4.2 

4.2 
4.4 
4.2 
4.0 
4.1 

4.5 
5.3 

4.9 
4.6 
4.5 

4.3 
4.6 
4.7 
4.4 
4.2 

4.1 
4.1 
4.4 
4.0 
3.8 
3.8 

4.0 
4.4 

4.0 
3.6 
3.7 

8.7 
3.8 
3.9 
4.0 
4.0 

3.8 
3.8 
4.2 
4.0 
4.2 

4.2 
4.0 
4.1 
4.4 
4.3 

4.6 
4.6 
4.8 
5.1 
5.6 

6.7 
7.3 
8.0 
8.6 
9.2 

9.0 
8.8 
8.6 
8.3 
7.8 

7.4 
7.0 
6.8 
6.7 
6.6 

6.4 
6.3 
6.0 
5.9 
5.8 

6.6 
5.5 
5.6 
6.5 
5.5 

5.4 
5.3 
5.4 
6.6 
5.7 

5.7 
6.7 
6.7 
6.7 

5.7 
5.6 

5.7 
5.6 
5.2 
5.2 
5.2 

5.1 
5.0 
5.1 
5.2 
5.2 

5.2 
5.0 
5.0 
4.9 
4.8 

4.5 
4.6 
4.0 
4.4 
4.6 

4.5 
5.2 
4.8 
6.0 
4.5 

4.5 
5.0 
4.7 
4.8 
4.4 

2 

2.9 

3 

2.7 

4 

5 

6 

3.4 

7 

5.2 

8 

9..... 

3.5 

"i'e' 

3.3 

10 

11 

12 

3.0 

5.0 

13 

3.0 

14..., 

4.8 

15.... :: 

16 

3.7 
3.7 
3.6 
3.8 
3.8 

4.0 
4.0 
4.0 
4.1 
4.2 

4.3 
4.4 

4.8 
5.2 
5.6 
5.7 

17 



2.8 

18 

19 

20 

3.0 

21 

4.7 

22 

23 

24 

2.8 

25 

26 

27 

28 

2.9 

"'"4."6 

29 

30 

31 

1     

1 

Note.— Relation  of  gage  height  to  discharge  aileoted  by  ice  from  Jan.  1  to  Mar.  31 
Dec.  31. 


and  from  Nov.  10  to 
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Daily  digcharffe,  in  second-feet j  of  Red  River  at  Grand  Forts,  N,  Dak.,  for  1912. 


Day. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct 


Nov. 


1. 
2. 
3. 
4. 
5. 

«. 

7. 

8. 

9. 

10. 

11- 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


1,610 
1,800 
2,4?0 
2,960 
3,240 

3,960 
4,260 
4,640 
4,710 
4,580 

4,140 
3,830 
3,410 
3,130 
2,900 

2,670 
2,200 
2,000 
1,850 
1,610 

1,530 
1,520 
1,430 
1,340 
1,260 

1,170 

1,090 

1,010 

976 

940 


1,060 

1,010 

976 

940 

1,010 

1,010 
1,090 
1,210 
1,430 
1,800 

2,060 
2,150 
2,260 
2,360 
2,200 

2,310 
2,250 
2,200 
2,100 
2,000 

1,000 
1,000 
1,800 
1,760 
1,700 

1,610 
1,570 
1,570 
1,570 
1,520 
1,480 


1,620 
1,520 
1,480 
1,480 
1,430 

1,430 
1,300 
1,340 
1,36Q 
1,130 

1,000 

1,050 

1,010 

940 

906 

905 
905 

1,010 
940 

1.050 

1,010 
1,010 
1,170 
1,210 
1,300 

1,170 
905 
804 
740 
740 


678 
678 
678 
620 
692 


592 
620 
678 
648 

502 

620 
620 
740 
740 

740 
804 
804 
740 
772 

804 
837 
837 
804 
740 

678 
678 
678 
678 
678 
678 


566 


772 
620 


517 
517 
541 
541 
517 

617 
566 

517 
470 
493 


837 
708 
620 
592 

541 
592 
648 
566 
517 

403 
493 
666 

470 
426 
426 


470 
566 
470 
385 
405 

406 
426 
448 
470 
470 

426 
426 
517 
470 
517 

517 
470 
493 
566 
541 

620 
620 
678 
772 
940 

976 
1,660 
2,000 
2,310 
2,630 


2,520 

1,150 

2,410 

1,120 

2,310 

974 

3,150 

974 

1,900 

974 

1,700 

930 

1,520 

905 

1,430 

939 

1390 

974 

1,340 

974 

1,260 

974 

1,210 

906 

1,090 

906 

1,050 

.  873 

1,010 

840 

940 
906 
940 
905 
906 


864 

912 

998 

1,060 

1,070 
1,080 
1,100 
1,110 
1,130 
1,110 


750 
779 
615 


Note.— -Disdiarge  detennined  from  two  curves,  the  first  applicable  from  Apr.  1  to  Oct.  20,  and  well 
defined  above  1.000  second-feet  and  fkirly  well  defined  between  600  and  l,O0Osecand-feet;  tbe  second  applica- 
ble from  Nov.  1  to  18  and  well  defined  above  800  second-feet.  Bhiftinf-channel  method  used  from  Oct.  21 
to  31.  Mean  discharge  for  periods  affected  by  ice  estimated  from  discharge  measurements,  observer's 
notes,  and  weather  reports.    Mean  discharge  from  Nov.  19  to  30  estimated  at  650  second-feet. 

Monthly  discharge  of  Red  River  at  Grand  Forts,  N.  Dak.,  for  1912. 


Month. 


Discharge  in  second-feet. 


M«^"»^»Tiu"^.   Minimum. 


Run-off 
(total  in 
acre-feet). 


Accu- 
racy. 


January — 
February... 

March 

Anril 

May 

June 

July 

August 

September. 
October — 
November.. 
December.. 


4,710 
2,360 
1,520 
837 
837 
2,630 
2,520 
1,160 


940 
940 
740 
692 
426 
385 
864 


140 

110 

300 

2,470 

1,670 

1,130 

608 

559 

755 

1,300 

813 

423 


8,610 
6,330 
18,400 
147,000 
103,000 
67,300 
43,900 
34,400 
44,900 
79,900 
48,300 
25,900 


D. 
D. 
D. 
B. 
A. 
A. 
B. 
C. 
C. 
B. 
B. 
C. 


The  year. 


4,710 


637,000 


Note.— €ee  footnote  to  table  of  daily  dlschaxge. 
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SUEFACB  WATER  SUPPLY,  1912,  PABT  V. 


PELICAN   RIYEB   NEAR  FERGUS   FALLS,   MINN. 

Looatioxi. — ^At  the  private  highway  bridge  6  miles  northwest  of  Fergus  Falls,  in  sec. 
18,  T.  134  N.,  R.  42  W.,  about.5  miles  above  junction  with  Red  River. 

Becorda  available.— June  19,  1909,  to  December  31,  1912. 

Drainage  area. — 433  square  miles. 

Gage. — ^Vertical  staff;  datimi  unchanged.  Gage  b  read  twice  a  day  and  the  mean  of 
the  readings  is  recorded  as  the  mean  for  the  day. 

Channel. — ^Apparently  permanent,  but  measurements  made  in  1912  indicate  that  the 
channel  will  shift  during  times  of  high  stage.  At  low  stages  the  channel  is  prob- 
ably permanent. 

Winter  flow. — Discharge  measurements  are  made  to  determine  the  flow  from  the  mid- 
dle of  November  to  the  first  of  April,  when  ice  is  present. 

Artifldal  control. — ^The  nearest  dam  is  at  Elizabeth,  6  to  8  miles  above;  the  inter- 
mittent operation  of  the  mill  at  Elizabeth  causes  a  sli^t  daily  fluctuation  in  gage 
heights. 

Accuracy. — Conditions  of  flow  are  excellent,  except  for  fluctuations  caused  by  opera- 
tion of  mill  at  Elizabeth.  Backwater  from  Red  River  does  not  extend  to  station, 
as  the  range  in  stage  of  that  stream  is  small. 


Discharge  measurements  of  Pelican  River  near  Fergus  Falls^  Minn., 

in  191t, 

Date. 

Hydrographer. 

hei^t. 

Dls- 
charge. 

Bate. 

Hydrogiapher. 

hdSSl 

Dis- 
chatge. 

no' 

W.  Q.Hoyt 

Feet. 
6.31 
6.31 

119 

n,v! 

W.G.Hoyt 

Ftet, 
&09 
&09 

*^ 

S.  B.Soul^ 

do 

70 

o  Wading  measurement. 

Daily  gage  height  j  infeety  of  Pelican  River  near  Fergus  Falls,  Minn.,  for  1912. 
[Henry  W.  Luther,  observer.] 


Day. 


2.. 
3.. 
4.. 

5.. 

6.. 
7.. 
8.. 
9.. 
10.. 

Il- 
ia.. 

13.. 
14.. 
15., 

16.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
26.. 

26.. 
27.. 
28.. 
29.. 
30.. 
31.. 


Jan. 


6.7 


6.8 


6.0 


6.1 


5.4 


5.5 


5.9 


6.0 


5.8 


Feb. 


5.3 


5.4 
'6.*2 


5.6 


7.4 


7.6 


5.7 


5.9 


Mar. 


6.1 


6.2 


5.7 


5.6 
'5*8 


7.2 


7.5 
'7"3' 


Apr. 


7.2 


6.8 
6.45 

6.10 
6.22 
6.20 
6.05 
6.00 

6.05 
6.10 
6.10 
5.98 
6.05 

6.11 
6.00 
6.06 
6.05 
6.06 

6.00 
6.15 
6.20 
6.22 
6.18 

6.14 
6.20 
6,11 
6.14 
6.24 


B£ay. 


6:34 
6.39 
6.50 
6.49 
6.49 

6.50 
6.50 
6.50 
6.50 
6.50 

6.49 
6.50 
6.49 
6.50 
6.50 

6.50 
6.50 
6.50 
6.50 
6.55 

6.60 
6.60 
6.60 
6.60 
6.60 

6.60 
6.65 
6.70 
6.70 
6.65 
6,65 


June. 


6.60 
6.50 
6.44 
6.34 
6.30 

6.28 
6.22 
6.20 
6.20 
6.20 

6.20 
6.20 
6.15 
6.38 
6.48 

6.42 
6.40 
6.30 
6.30 
6.26 

6.16 
6.08 
6.00 
6.90 
5.90 

5.91 
5.90 
5.90 
5.90 
5.80 


July. 


6.90 
6.90 
5.90 
5.86 
5.90 

5.90 
5.90 
5.90 
5.86 
5.90 

5.90 
5.85 
5.90 
6.90 
6.05 

5.89 
5.60 
5.60 
6.00 
6.69 

5.60 
5.60 
5.76 
5.62 
6.72 

5.68 
5.62 
5.60 
5.60 
5.88 
5.92 


Aug. 


5.95 
6.88 
6.62 
6.60 
6.90 

5.90 
6.00 
6.31 
6.40 
6.25 

6.11 
6.02 
5.91 
5.88 
5.80 

5.78 
6.76 
6.70 
5.70 
5.80 

5.76 
6.80 
5.72 
5.70 
6.70 

6.70 
5.70 
5.72 
6.75 
6.00 
5.70 


Sept. 


5.70 
6.70 
6.86 
6.70 
6.94 

6.90 
6.85 
5.60 
5.60 
5.80 

5.80 
6.80 
5.80 
6.80 
6.60 

6.95 
5.95 
6.95 
5.98 
6.00 

6.02 
5.61 
6.60 
5.69 
6.10 

6.06 
6.06 
6.80 
5.80 
5.80 


Oct.      Nov. 


6.11 
6.30 
5.75 
6.60 
6.90 

5.60 
6.05 
6.10 
6.99 
6.99 

5.98 
6.91 
5.68 
5.88 
6.91 

6.90 
6.92 
6.94 
5.92 
6.60 

6.90 
5.94 
6.94 
6.00 
5.99 

6.96 
6.65 
6.02 
6.95 
5.96 
6.96 


5.96 
6.96 
5.58 
5.85 
5.90 

5.96 
5.96 
5.95 
5.92 
5.60 

5.90 
5.92 
5.95 
5.9S 
5.90 

&95 
5.98 
5.90 
5.94 
5.90 

5.92 
6.30 
6.29 
6.41 
6.08 

6.29 
6.35 
6.45 
6.55 
6.40 


NoTE.~ReIation  of  gage  height  to  dbchaxge  aSected  by  ioe  Jan.  1  to  about  Apr.  6,  azid  about  Not.  22  to 
Dec.  81. 
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DaUy  diBcharge,  in  ^eoond-feet,  of  Pelican  River  near  Fergus  Falls y  Minn,  j  for  191i, 


Day. 

Apr. 

May. 

Jime. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

■  1 

126 
139 
170 
167 
167 

170 
170 
170 

i?g 

167 

167 
170 
170 

170 
170 
170 
170 
185 

200 
200 
200 
200 
200 

200 
215 
230 
230 
215 
215 

200 

no 

15a 
126 
116 

111 
98 
93 
93 
93 

93 
93 
104 
137 
164 

148 
142 
116 
116 
107 

85 
70 
56 
42 
42 

43 
42 
42 
42 
31 

42 
42 
42 

38 
42 

42 
42 
42 
38 
42 

42 
36 
42 
42 
64 

41 
U 
14 
56 
21 

14 
14 
26 
16 
24 

20 
16 
14 
14 
40 
45 

49 
40 
16 
14 
42 

42 
56 
119 
142 
104 

75 
69 
43 
40 
81 

29 
27 
22 
22 
31 

27 
31 
24 
22 
22 

22 
22 
24 
26 
56 
22 

22 
22 
38 
22 
48 

42 
36 
14 
14 
31 

81 
31 
31 
31 
14 

49 
49 
49 
53 
56 

59 

15 
14 
21 
73 

64 
64 
31 
31 
31 

75 
116 
26 
14 
42 

14 
64 
73 
55 
55 

53 
43 
13 
40 
43 

42 

45 
48 
45 
14 

42 

48 
48 
56 
55 

50 
18 
59 
49 
49 
49 

40 

2 

50 

3 

13 

4 

36 

o 

42 

6 

73 
96 
93 
64 
56 

64 
73 
73 
53 
64 

75 
56 
66 
64 
66 

56 
83 

93 
98 
89 

81 
03 
75 
81 
102 

50 

7 

50 

8 

49 

9 

45 

10 

14 

11 

42 

12 

45 

13 

49 

14 *. 

49 

15 

65 

16 

49 

17 

53 

18 

42 

19 

48 

20 

42 

21 

45 

22 

23 

24 

25 

26 

. 

27 1 

28 

29 

30 

81 

NoTB.~Dafly  discharge  computed  from  a  rating  curve  not  well  defined. 

Diacharge  Jan.  1  to  Apr.  5  and  Nov.  22  to  Dec.  31  estimated,  because  of  ice,  from  climatologlc  records, 
discharge  measurements,  gage  heights,  and  discharge  of  adjacent  drainage  areas,  as  follows:  Jan.  1-31,  2 
seoond-feet,  varying  from  about  5  to  1  second-feet,  Feb.  1-29, 2  second-feet;  Mar.  1-31, 8  second-feet;  Apr. 
1-6,  SOaeoond-feet;  Nov.  22-30, 40  second-feet;  Dec.  1-31, 20  second-feet. 

Monthly  discharge  of  Pelican  River  near  Fergus  Falls ,  Minn, ,  for  19  It. 
[Drainage  area,  433  square  miles.]  a 


Month. 

Discharge  in  second-feet. 

Accu- 

M \\[\  1  yy^^^  wvk  - 

Mean. 

racy. 

Jannary...... ... 

2.0 

2.0 

8.0 

71.3 

182 

98.9 

33.1 

42.0 

36.2 

46.5 

42.6 

20 

February . . 

Maroh... 

April 

C. 

May : : :::::::::.:::..::::::.:::::::::::::::: 

230 
200 

64 
142 

73 
116 

126 
31 
14 
14 
14 
13 
13 

B. 

June 

B 

July 

C. 

August 

B. 

September 

C. 

October 

C. 

November 

C. 

December 

The  year 

48.8 

a'' Discharge  per  square  mile"  and  "run-off  (depth  in  inches  on  drainage  area)  "  have  not  been  pub- 
lished for  this  station,  because  such  values  are  anected  by  the  storage  on  Melissa  Laktf  for  the  power  plant 
at  Kinsbury  Locks  and  by  the  diurnal  fluctuation  of  discharge  at  the  gaging  station  caused  by  the  opera- 
tion of  the  Dlant  at  Elisabeth,  and  would  therefore  be  mfaiaftfitng, 

Non.— See  footnotes  to  table  of  daily  discdiarge. 


Digitized  by  VjOOQ IC 


38 


SUBFACE  WATER  SUPPLY,  1912,  PART  V. 


WILD  EIOB  BIYEB  AT  TWIN  VALLET,   MINN. 

Location. — ^At  the  highway  bridge  at  Twin  Valley,  2  miles  above  the  nearest  tribntaiy 
which  enters  at  Heiberg. 

Beoords  available.— June  30,  1909,  to  December  31, 1912. 

Draina^  area. — 805  square  miles. 

G&ge, — ^Vertical  staff;  datum  unchanged. 

ChanneL — Practically  permanent.  The  river  overflows  at  a  stage  of  12  feet  on  the 
gage  and  covers  an  area  several  hundred  feet  wide. 

DiBchar^  measurements. — ^Made  from  the  bridge  except  at  extreme  low  stages, 
when  they  are  made  at  a  wading  section. 

Floods. — ^An  exceptionally  severe  flood  occurred  in  July,  1909,  which  overflowed  the 
lower  part  of  the  valley  and  wrecked  the  power  dam  at  Faith  by  cutting  around  the 
end  and  greatly  increasing  the  width  of  the  chaimel.  The  mn.Timiim  stage  of  the 
flood  at  Twin  Valley  was  20  feet  and  the  discharge  about  9,200  second-feet. 

Artiflcial  control. — ^There  is  a  dam  across  the  river  at  Heiberg,  but  the  highest  point 
affected  by  the  backwater  is  more  than  a  mile  below  Twin  Valley.  Discharge  at 
the  station  is  affected  by  the  storage  created  by  the  dams  at  the  lower  end  oi 
Lower  Rice  Lake  and  at  the  outlet  of  Twin  Lakes. 

Accuracy. — ^The  estimate  for  the  flood  dischaige  in  1911  above  stage  14  feet  was  made 
by  Kutter's  formula  in  connection  with  the  known  area  of  the  cross  section  and 
may  be  somewhat  in  error,  but  the  error  probably  does  not  exceed  10  per  cent. 

DUcharge  measwrements  of  WUdRice  River  at  Twin  Valley,  Minn,, /or  1912, 


Date. 

Hydrographer. 

hei^. 

charge. 

Date. 

.    Hydrographer. 

he^ 

Dls- 

Feb.    6 

GorieManI<7 

Feet. 
04.95 
»5.55 
C5.55 

Sec-fi. 
10 
17 
30 

Beptl9 
Dec.  24d 

E.  P.  Chandler 

FeeL 
5.12 
&23 

112 

Mar.  16 

Georee  Ebner 

W.  B.  BtewDsoD 

16 

17 

a  Complete  ice  cover. 

b  Complete  ice  cover;  average  thickness  of  ice,  1.87  feet, 
e  Complete  ice  cover;  average  thickness  of  ice,  1.80  feet. 
d  Complete  ice  cover;  average  thickness  of  ice,  0.65  foot. 

Daily  gage  height,  in  feet,  of  Wild  Rice  River  at  Twin  Valley,  Minn.,  for  191 1. 
[Alex.  Johnson,,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

6.8 
6.5 
6.4 
6.3 
6.2 

6.2 
6.0 
5.7 
5.7 
6.55 

6.42 
6.40 
5.40 
5.35 
6.38 

6.10 
6.00 
5.02 
5.02 
6.28 

5.9 
6.2 
6.35 
6.6 
6.8 

7.4 
7.3 
7.0 
6.7 
6.8 

6.0 
6.95 
5.82 
6.75 
6.65 

6.45 
5.32 
6.28 
5.28 
6.18 

6.20 
5.18 
6.10 
5.10 
5.12 

4.60 
4.60 
4.60 
4.60 
4.65 

4.65 
4.60 
.4.60 
4.80 
4.60 

4.60 
4.60 
4.60 
4.60 
4.60 

4.75 
4.75 
4.60 
4.60 
4.65 

4.56 
4.60 
4.60 
4.60 
4.60 

4.60 
4.60 
4.56 
4.60 
4.60 

4.60 
4.60 
4.60 
4.60 
4.65 

4.50 
4.50 
4.50 
4.50 
4.50 

4.90 
4.92 
6.30 
5.30 
6.30 

6.40 
5.30 
6.35 
6.15 
6.10 

6.10 
6.10 
5.00 
4.90 
4.90 

4.00 
4.90 
4.90 
4.90 
4.80 

6.30 
6.25 
6.25 
5.20 
6.20 

6.30 
5.30 
6.20 
5.20 
6.00 

4.90 
4.85 
4.80 
4.70 
4.70 

2 

4.95 

3 

4 

6.75 

5 

4.50 

6 

7 

8 

6.00 

9 

5.0 

10 

11 

6.7 

12 

4.40 

13 

14 

15 
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DaUy  gage  height,  in  feet,  of  WUd  Rice  River  at  Twin  Valley,  Minn.,  for  191g—Contd, 


Day.  . 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

16 

7.7 

5.55 
5.55 
5.6 

5.20 
4.90 
5.00 
5.00 
4.95 

4.92 
4.95 
4.83 
4.82 
4.80 

4.88 
4.90 
4.92 
5.00 
5.00 

6.8 
6.7 
6.8 
6.8 
7.2 

7.0 
6.9 
6.9 
6.7 
6.9 

6.9 
6.6 
6.3 
6.3 
6.1 
6.06 

5.10 
5.00 
4.90 
4.90 
4.90 

4.85 
4.80 
4.75 
4.75 
4.75 

4.70 
4.70 
4.70 
4.65 
4.60 

4.60 
4.60 
4.60 
4.70 
4.80 

5.00 
5.10 
5.10 
5.00 
4.90 

4.90 
4.85 
4.80 
4.70 
4.80 
4.80 

4.50 

4.80 
4.70 

4.70 
4.60 
4.60 
4.60 
4.55 

4.60 
4.40 
4.50 
4.60 
4.60 
4.60 

5.25 
5.25 
5.20 
5.  IP 
5.10 

5.20 
5.30 
5.30 
5.40 
5.5 

5.5 

5.5 

5.5 

5.40 

5.40 

4.80 
5.00 
6.05 
5. 88 
5.90 

5.90 
5.90 
5.90 
5.90 
5.80 

6.70 
5.60 
5.60 
5.55 
5.50 
5.40 

4.70 
4.80 
4.80 
4.70 
4.60 

4.70 
4.70 
4.60 
4.65 
4.70 

4.90 
4.90 
5.10 
5.15 
4.7 

5.1 

17 

18 

19 

20 

4.40 

21 



22 

5.15 

23 

5.2 

24 

5.2 

25 

5.6 

26 

6.0 

27 

28 

29 ... 

4.95 

30 

5.2 

31 

NOTB.— Relation  of  gage  height  to  discharge  affected  by  ice  Jan.  1  to  about  Mar.  31,  and  about  Nov.  17 
to  Dec.  31. 

Daily  discharge,  in  second-fut,  of  Wild  Rice  River  at  Ttoin  Valley,  Minn,,  for  191i. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

501 
419 
393 
367 
343 

343 
296 
228 
228 
198 

172 
168 
168 
158 
164 

129 
75 
92 
92 
84 

78 
84 
67 
62 
59 

72 
75 
78 
92 
92 

.  110 

^   92 

96 

96 

144 

272 
343 
380 
445 
501 

688 
654 

560 
473 
501 

501 
473 
501 
501 
622 

560 
530 
530 
••473 
530 

530 
445 
367 
367 
319 
307 

295 
284 
264 
239 
218 

178 
152 
144 
144 
126 

129 
126 
110 
110 
114 

110 
92 
75 
75 
75 

67 
59 
52 
52 
52 

44 
44 
44 

38 
32 

32 
32 
32 
32 
38 

38 
32 
32 
32 
32 

32 
32 
82 
32 
32 

32 
32 
32 
44 
59 

92 
110 
110 
92 
75 

75 
67 
59 
44 
59 
59 

52 
52 
32 
32 
28 

28 
32 
32 
32 
32 

32 
32 
28 
23 
23 

23 
44 
44 
59 
44 

44 
32 

32 
32 
28 

23 
17 
23 
23 
32 
32 

32 
82 
32 
32 
28 

23 
23 
23 
23 
23 

75 
78 
148 
148 
148 

138 
138 
129 
110 
110 

129 
148 
148 
168 
188 

188 
188 
188 
168 
168 

168 
148 
138 
120 
110 

110 
110 
92 
75 
75 

78 
75 
75 
75 
59 

59 
92 
307 
268 
272 

272 
272 
272 
272 
250 

228 
208 
208 
198 

188 
168 

148 

2 

138 

3 

138 

4 

129 

5 

129 

6 

129 

7 

129 

8 

129 

9 

129 

10 

92 

11 

75 

12 

67 

13 

59 

14 

44 

15 

44 

16 

44 

17 

18 

19 

20 

21 

22 : 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Note.— DaUy  diachar^B  computed  from  a  rating  curve  fairly  well  defined  between  discharges  23  and  3,400 
second-feet.  Discharge  Jan.  1  to  Mar.  31  and  Nov.  17  to  Dec.  31  estimated,  because  of  ice,  from  climate- 
logic  records,  weekly  gage  heicfats,  four  discharge  measurements,  and  discharge  of  adjacent  drainage  areas, 
as  follows:  Jan.  1-31, 31  second-feet,  varying  from  about  50  to  20  second-feet;  Feb.  1-28, 13  second-feet,  vary- 
ing from  about  10  to  26  second-feet;  Mar.  1-31, 25  seoond-feet;  Nov.  17-30, 30  seoondrfeet,  varying  from  about 
44  to  17  seoond-lBet;  Dec.  1-31, 19  second-feet. 
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Monthly  dMuxrge  of  WUd  Rice  River  at  Twin  Valley,  Minn.,  for  191 1. 
[Dralnaco  ana,  SOS  square  mUes.]  a 


Month. 

DischaiiKe  in  seoondrfeet. 

Accn- 

pwitxiimwH  - 

Iflwtiii^m 

Mean. 

racy. 

January 

31 

13 

25 
179 
418 
118 

40.6 

83.0 
106 
163 

6&1 

10 

D. 

February 

B. 

March.... 

D. 

AprlL 

Ml 
d88 
296 
110 
50 
188 
807 
148 

50 
02 
82 
82 
17 
23 
59 

c. 

May!v::.:::;.::::::::::::::::::::::::::::::::;::::::  ::::::  : 

B. 

June 

B. 

July 

C. 

August 

C. 

September 

B. 

Ck^ober 

B. 

November 

C. 

December 

D. 

The  year 

102 

a  ** Discharge  per  square  mile"  and  " Run-off  (depth  in  inches  on  drainage  area) **  are  not  publiabed  far 
this  station  because  of  the  effect  of  the  dams  noted  under  "Artificial  oontrol."  These  dams  a^a  doaed 
during  the  winter  and  are  used  during  the  spring  and  early  summer  to  assist  log  driving  to  the  mills  at 
Ada.  The  dam  on  Lower  Rice  Lalce  is  said  to  store  water  to  a  depth  of  about  8  feet  in  the  laka,  reprasent- 
Ins  a  storage  capacity  of  about  895  million  cubic  feet. 

NoTE.~See  footnotes  to  tables  of  daUy  gage  height  and  daily  discharge. 

DEVILS   LAKE   NEAB  DEVILS   LAKE,   N.  DAK.* 

Location. — ^At  the  Chautauqua  grounds  steamer  landing,  6  miles  southwest  of  the 
city  of  Devils  Lake. 

BecordB  available. — Jime  8, 1901,  to  September  30, 1911;  fragmentary  gage  heights. 

Drainag^e  area. — ^Theoretically  somewhat  more  than  3,500  square  miles;  surveys 
made  about  25  years  ago  showed  the  lake  to  be  about  35  miles  long,  Uie  width 
ranging  from  1  to  15  miles  and  the  area  being  approximately  120  square  miles; 
because  of  its  many  bays  and  slender  arms  the  shore  line  measures  more  than 
200  miles.  The  present  area  of  the  lake  is  not  given  but  is  estimated  at  not  more 
than  60  square  miles;  as  the  lake  has  no  outlet  its  size  depends  entirely  on  the 
relations  between  evaporation  from  its  surface  and  the  rainfall  upon  it  and  inflow 
from  the  surrounding  country. 

Gage. — ^A  staff  attached  to  piles  of  the  pier  at  the  steamer  landing;  read  occasionally 
by  £.  £.  Heerman  and  J.  M.  Brannon.  The  gage  zero  ^  is  1,416.2  feet  above  sea 
level,  and  22.90  feet  below  a  standard  United  States  survey  bench-mark  post 
which  is  set  in  the  bank  directly  behind  the  gage  and  about  8  rods  distant. 

Ckige  height  of  Devils  Lake,  K  Dak.,  in  1912. 


Date. 

Feet. 

Date. 

Feet. 

Date. 

Feet. 

Date. 

Feet. 

Mays 

&82 
9.12 

a  78 

JllTlft  14 

9.10 
9.36 
9.68 

July  11.... 

9.60 
9.63 
9.68 

Aug.  7 

9.69 

^2o:;:::::::: 

30 

^2i::;:;:::: 

^14..;;::::: 

9.70 

30 

Julys 

Aug.  2 

24 

9.70 

RED   LAKE   RIVER  AT  THIEF  RIVER   FALLS,   MINN. 

Location. — One-third  mile  below  the  dam  at  Thief  River  Falls,  and  a  mile  or  more 

below  the  mouth  of  Thief  River. 
BecordB  available.— July  2, 1909,  to  December  31, 1912. 
Drainag^e  area. — 3,430  square  miles. 
Qag^e. — ^Vertic^  and  inclined  staff;  read  morning  and  evening;  datum  unchanged. 

1  For  description  of  Devils  Lake  and  all  data  available  from  1867  to  1908  see  Water-Supply  Paper  V.  S. 
Qeol.  Survey  No.  245,  pp.  61-54. 

*  In  the  descriptions  of  the  station  published  in  Water-Supply  Paper  U.  8.  G^.  Survey  Na  66,  p.  14, 
and  No.  85,  p.  238,  the  statement  ef  the  elevation  of  the  bench  mark  above  mean  sea  level  was  in  error. 
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<?h  aimel.— Practically  permanent.  The  control  is  changed  temporarily  by  log  jams 
that  form  below. 

TYiacharge  zneasurements. — Made  from  a  car  and  cable  at  the  gage. 

^^Xriiiter  flow. — The  river  is  frozen  over  from  the  latter  part  of  November  to  the  first 
of  April,  and  measurements  are  made  through  the  ice  to  determine  the  winter  flow. 

^Ajrtiflcial  control. — ^A  short  distance  above  the  station  is  the  dam  used  by  the  Han- 
sen &  Barzen  Milling  Co.  and  the  city  lighting  plant.  The  fluctuating  loads 
on  the  turbines,  produced  by  the  operation  of  the  lighting  plant  at  night  and  of 
the  mill  chiefly  during  the  day  time,  cause  fluctuations  in  the  river  stage  below' 
the  dam. 

.^oeuracy. — Logs  floated  down  the  river  may  jam  below  the  station  and  cause  back- 
water. Conditions  at  this  station  are  not  satisfactory  and  siniilar  conditions  exist 
at  all  points  on  the  upper  river.  Therefore,  the  records  can  not  be  considered 
better  than  fair. 

Ducharge  meanarements  of  Red  Lake  River  at  Thief  River  Falls ,  Minn,,  in  1912, 


I>ate. 

Hydrographer. 

hei^t. 

Dis- 
charge. 

Date. 

Hydrographer. 

hei^t. 

Dis- 
charge. 

Feb.     7a 

o.MoniAy ,.. 

Feet. 

See.'ft. 
229 

Nov.  14 
Deo.  22c 

W.  B.  Stevenson 

do 

Feet. 
4.01 
3.4a 

'"ti 

Itfar.  19a 

Geo.  Eboier 

2.70 
4.27 

26 

Sept.  17 

v,,ip.  Phftn^W 

a  Measurements  under  complete  Ice  cover  2  feet  thick. 
h  Estimated  less  than  10  second-feet. 
e  PartiAl  lee  cover. 

Daily  gage  height,  in  feet,  of  Red  Lake  River  at  Thief  River  Falls,  Minn.,  for  191S. 
^  [C.  p.  Quist,  observer.] 


Day. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct, 

Nov. 

Dec. 

1 

2.6 

3.7 
4.4 
4.6 
4.8 
4.9 

6.2 

4.4 

8.85 

8.05 

8.70 

4.06 
8.85 
8.40 
2.85 
3.65 

8.60 
8.28 
8.50 
8.20 
8.00 

2.60 
8.00 
8.65 
2.65 
2.66 

8.10 
8.65 
2.58 
2.65 
2.66 

8.10 
8.25 
3.06 
2.70 
8.40 

4.46 
8.70 
3.60 
8.65 
3.60 

3.60 
3.25 
8.15 
3.45 
3.38 

3.40 
3.45 
8.40 
8.20 
8.72 

3.55 
3.85 
3.80 
3.65 
3.80 

3.35 
3.58 
3.60 
3.48 
3.06 
8.30 

3.70 
8.20 
8.70 
8.30 
3.30 

3.28 
3.26 
8.08 
2.80 
8.25 

8.35 
8.26 
8.30 
3.40 
3.65 

3.35 
3.80 
8.95 
3.85 
3.80 

8.82 
8.82 
8.55 
3.90 
8.60 

3.70 
3.65 
8.68 
8.70 
8.05 

4.06 
4.06 
3.70 
3.20 
3.30 

3.05 
3.20 
3.10 
3.35 
4.16 

3.66 
3.45 
3.40 
3.90 
4.6 

4.1 

4.1 

4.3 

3.60 

4.4 

3.9 

4.55 

4.1 

4.1 

4.6 

4.05 

8.90 

3.85 

4.1 

4.0 

4.06 

8.66 

8.75 
8.80 
3.78 
4.16 

4.0 
4.15 
3.75 
3.80 
4.2 

3.40 

4.2 

4.1 

4.16 

4.2 

4.15 
4.15 
3.30 
4.0 
4.16 

4.0 

4.05 

4.1 

4.1 

3.35 

4.2 

4.3 

4.2 

3.95 

3.80 

4.0 

8.30 

4.0 

4.06 

4.05 

8.95 

4.1 

8.92 

3.60 

4.15 

4.1 

8.95 
3.80 
4.05 
4.15 
3.82 

4.2 
4.15 
4.26 
4.3 
4.35 

4.3 

3.60 

4.3 

6.6 

6.2 

4.6 
5.2 
5.3 
5.2 
6.2 

4.66 

4.6 

4.36 

4.4 

4.36 

4.15 

4.46 

4.4 

4.1 

4.36 

4.36 
4.3 
4.0 
4.36 
4.26 

4.16 
4.2 
4.2 
4.15 
3.80 

4.3 
4.3 

4.2 
4.2 
4.2 

4.4 

4.0 
4.3 
4.3 
4.46 
4.4 

4.46 
4.05 
8.76 
4.5 
4.65 

4.36 

4.2 

4.35 

4.4 

3.95 

4.6 

4.45 

4.45 

4.46 

4.4 

4.2 

8.60 

4.3 

4.4 

4.3 

4.4 

4.4 
4.4 

8.2 
4.15 

4.3 

4.3 

4.1 

4.25 

4.25 

3.66 

2 

8.8 

2.8 

4.4 

3     

4.4 

4 

4.26 

5 

2.8 

2.7 

2.6 

4.3 

6 

4.2 

7 

4.25 

3     

2.6 

3.56 

9 

3.6 
3.8 

2.6 

4.5 

10    

4.5 

11      

4.56 

12 

2.4 

""2.*6' 

2.6 

4.5 

13    

4.5 

14 

4.26 

15 

2.6 

16 

2.8 

2.7 

17 

Ig 

4.3 

19 

3.6 

""2.'7' 

2.6 

20 

21 

4.4 

22 

2.6 

3.45 

23 

2.0 

2.6 

24 

4.3 

25 : 

26 ,... 

2.9 

""2.6* 

4.6 

27 

4.3 

28 

29 

8.0 

SO 

2.8 

81 

4.3 

NoTB.— Relation  of  ease  height  to  discharge  allected  by  ice  about  Jan.  1  to  Apr.  7,  and  Nov.  21  to  Dec. 
81,  and  by  Ices  about  July  10  to  Oct.  2.^  JThe  gaije  observe^  made  the  following  notes:  June  19,  log  drive 


Bearing'] 


f  River;  July  10, 16, 20,  and  25,  sluicing  logs;  Oct.  3,  river  cleared  by  a  Crookston  drive. 
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DaUy  discharge,  in  ucoTid-feet,  of  Red  Lake  River  at  Thief  River  Falls,  Minn.,  for  mt 


Day. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept 

Oct 

Nw. 

1 

32 
50 
28 
8 
72 

325 
132 
110 
121 
110 

110 
50 
38 
81 
09 

72 
.    81 
72 
43 
136 

100 
165 
154 
121 
154 

64 
106 
110 
86 
28 
57 

132 
48 

132 
57 
57 

54 

50 
SO 
12 
50 

64 
50 
57 
72 
121 

64 
154 
188 
166 
154 

158 
158 
100 
176 
110 

132 
121 
128 
132 
28 

312 
212 
132 
43 

57 

28 
43 
32 
64 
225 

110 
72 
64 
165 
358 

212 
200 
252 
90 
280 

154 
325 
200 
188 
325 

176 
143 
132 
188 
165 
176 

90 
110 
121 
117 
200 

165 
200 
110 
121 
212 

50 
212 
188 
200 
212 

200 
200 

38 
165 
200 

165 
176 
188 
188 
43 

212 
238 
212 
154 
121 
165 

38 

166 
176 
178 
154 

188 
147 
81 
200 
188 

154 
121 
176 
200 
125 

212 
200 
225 
238 
252 

238 
81 
238 
718 
540 

325 
540 
582 
540 
540 

310 

as 

340 
356 

340 

m 

373 
3S6 
356 

340 

340 
331 
234 
310 
306 

293 

299 

278 
1:9 

324 
S2i 
293 
293 
293 

856 

234 
324 
324 

372 

1 

372 

2 

26 

3 

1ft 

4 

39 

5 

496 

6 

3|d 

7 

2S 

8 

165 
188 
132 

212 

165 

72 

14 
100 

110 
54 
00 
43 
23 

6 
23 
121 

7 
7 

32 

121 

5.8 

7 

7 

349 

0 

29i 

10 

290 

11 

3§B 

12 

172 

13 

n 

14 

Vi 

15 

3S6 

16 

2S 

17 

Iffi 

18 

331 

10 

356 

20 

S3t 

21 

22 

23 

24 

25 

20 

27 

28 

29    

30 

31.                               

Note.— Daily  discharge  computed  from  3  rating  carves  fairly  well  defined.  Effects  of  lop  apentfae 
relation  of  gage  height  to  discbarge  necessitated  the  uae  of  more  than  one  rating  carver  DisdurgeJidyiO 
to  31  computed  by  indirect  methods.  See  footnotes  to  table  of  daily  gage  height.  Disdharge  Jan.  1  to  Apr 
7  and  Nov.  21  to  Dec.  31  estimated,  because  of  ice,  from  discharge  measoremcnts,  semi-weeUy  gagehet^ts, 
climatologic  records,  and  discharge  of  adjacent  drainage  areas,  as  follows:  Jan.  1-31,  4  second-feeLwrioK 
from  about  1  to  50  second-feet;  Feb.  1-20. 4  second-feei,  varying  from  about  1  to  50  seoond-fiBet;  lur.1-31. 
7  seoond-feet,  varying  from  about  1  to  50  second-feet;  Apr.  1-7, 123  second-feet,  varying Ihm alxnt 40  to 
200  second-feet;  Nov.  21-30, 200  second-feet;  Dec.  1-31, 1&  second-feet. 

Monthly  discharge  0/ Red  Lake  River  at  Thief  River  Falls,  Minn.,  for  1912. 
[Drainage  area,  3,430  square  miles.]  a 


Month. 

Discharge  in  seoond-fiMt 

AOCD. 

HflBD. 

nej. 

January 

4 
4 
7 

85.5 
9S.1 
913 
163 
160 
259 
314 
280 
125 

Fe^niary ,             ...... 

March... 

April 

212 
325 
188 
358 
238 
718 
372 
406 

5.8 

8 
12 
28 
38 
38 
179 

C. 

May.;::.:::::::::::::::::: :::::::::::::::::::::::::: :::::::: 

R. 

June ,   ,  .  ,      .  . 

B. 

July 

r. 

August 

B. 

Sep  tern ber 

C. 

October 

B. 

November ... 

C. 

December 

The  year 

718 

133 

a  Of  the  2,420  square  miles  of  this  drainage  area  above  the  mouth  of  Thief  River, at  least  three-ftnniis 
is  said  to  be  composed  of  swamp  and  lake  area.    Although  the  natural  discharge  is  not  controlled  »ttbi8 

Soint,  a  considerable  part  of  the  land  in  the  di^inage  basin  probably  does  not  contribute  diitctlj  toibe 
ow  past  the  gating  station  except  possibly  during  high  water.    Estimates  of  "Discbarge  per  sqoazemitf 
and  "Ron-off  (depth  in  inches  on  drainage  area) "  would  therefore  be  misleading  and  are  notpobiirittO' 
Note.— See  footnotes  to  tables  of  daily  gage  height  and  daily  discharge. 
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RED  LAKE  RIVER  AT  CRCX>KSTON,   ICINN. 

lioeation. — ^At  new  Sampson's  addition  highway  bridge  in  Crookston,  less  than  one- 
fourth  mile  below  the  dam  and  power  house  of  the  Crookston  Waterworks,  Power 
&  Light  Co.;  no  tributaries  within  several  miles. 

laecordB  available.— May  19,  1901,  to  December  31,  1912. 

I>rainage  area. — 5,320  square  miles. 

Oage. — ^Automatic  gage  installed  in  September,  1911,  repladng  the  chain  gage  which 
was  attached  to  the  new  Sampson's  addition  bridge  July  1, 1909.  The  chain  gage 
was  set  to  read  the  same  as  the  original  gage  which  was  &stened  to  the  bridge  20 
rods  above.  A  vertical  staff  near  the  automatic  reads  to  the  same  datum  as  the 
gages  previously  used. 

Channel. — Changes  slightly  from  year  to  year. 

IMacharge  xneasurements. — ^Made  from  new  bridge. 

Winter  flow.— During  the  winter  of  1911  and  1912  the  flow  in  the  river  was  so  small 
that  the  percentage  variation  caused  by  the  power  plant  was  greater  than  ever 
before.  During  periods  of  low  flow  the  ice  accumulated  to  such  an  extent  that 
when  the  gates  were  opened  the  open  channels  worn  through  the  ice  were  inade- 
quate for  carrying  the  flow  and  the  gage  heights  rose  rapidly.  When  the  gates 
were  closed  the  gage  heights  remained  high  usually  for  a  long  time,  as  there  was 
not  free  passage  for  the  water  to  drain  away.  Hence,  if  the  power  plant  was  in 
operation  for  several  hours  so  as  to  raise  the  water  to  a  nearly  unchanging  gage 
height,  it  took  20  to  40  hours  for  the  gage  heights  to  change  to  the  minimum  when 
the  gates  were  closed. 

Accuracy. — ^The  operation  of  the  power  plant  causes  fluctuations  in  the  water  surface 
at  the  station,  but  the  use  of  the  automatic  gage  should  give  excellent  results. 

Discharge  measurements  of  Red  Lake  River  at  Crookston j  Minn.,  in  1912. 


Date. 

Hydrogiapher. 

hei^t. 

Dis- 
charge. 

Date. 

Hydrogiapher. 

hei^t. 

D18. 

charge. 

Jan.   27a 

HooleyandEbiitf 

do 

E  F  nhandkr 

Feei. 
2.&0 
4.00 
2.73 
4.93 
3.87 

10 
18 
14 
183 
18 

July  32* 
Sept.  IJM 
37 
Oct.     1 
Dec.  23« 

F.,F,rhan<11«r 

Ftet, 
2.62 
2.42 
6.24 

136 

37a 
Ifar.    » 

do 

do 

66 

1,610 

1,650 

438 

2c 

do 

Qw.Ebaer 

W.B.  Stevenson 

do 

a  ICeamremeQt  made  under  complete  ice  coyer.    Average  thicknesa,  1.4  feet. 
h  Meararement  made  under  complete  ice  cover.   Average  thickness,  1.4  feet. 
snrfBoe  to  top  of  ice,  0.35  foot, 
c  Power  boose  in  operation.    Ice  cover. 
d  Meaaozement  made  by  wading. 
t  Ifeasarement  made  under  complete  ice  cover. 


Average  distance  water 


DaHy  gage  heighty  infeet^  of  Red  Lake  River  at  Crookston,  Minn,,  for  1912, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1  

2.63 
2.84 
2.73 
2.75 
3.83 

3.83 

3.1 

3.65 

3.60 

2.94 

2.40 

2.58 

3.3 

8.0 

3.6 

2.93 

3.3 

3.45 

3.65 

3.5 

3.45 

3.5 

3.5 

3.1 

3.35 

3.45 
3.45 
8.55 
3.55 
3.5 

4.5 
4.7 
4.9 
5.2 
6.1 

6.4 
6.4 
7.1 
6.8 
5.4 

3.0 
2.90 
2.88 
2.90 
3.15 

3.1 

3.05 

8.35 

3.35 

3.45 

2.85 

3.4 

2.80 

3.15 

3.1 

3.0 

2.97 

2.96 

3.4 

2.70 

3.25 

2.65 

2.53 

3.8 

3.15 

2.99 
3.2 
2.81 
2.70 
2.53 

**2.'83" 
3.0 
2.85 

3.6 
3.5 
2.91 
3.0 
8.7 

3.4 

2.72 

3.64 

3.78 

3.91 

4.3 

3.05 

3.1 

2.75 

3.1 

6.3 
6.0 
5.6 

"A.i" 

4.5 
4.9 
4.6 
4.6 
4.4 

3.8 

8.75 

3.6 

3.65 

3.6 

3.7 

3.66 

3.7 

3.7 

3.6 

2 

3.45 

3     

3.45 

4 

3.3 

5 

3.8 

6 

7 

8 

3.35 

9 

3.45 

10 

3.6 
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Daily  gage  height,  infest,  of  Red  Lake  River  at  CroohtUm,  Minn,,  for  iPlf— 0)nttnued. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nw. 

Dee. 

11 

3.65 

3.55 

3.6 

3.05 

8.8 

3.5 
3.6 
3.6 
8.8 
3.55 

3.5 

3.4 

3.5 

3.65 

3.4 

3. 25 
3.5 
3.5 
3.45 



3.25 
3.8 
3.25 
3.35 
3.4 

8.5 
3.5 
3.15 
3.25 
3.25 

3.35 

3.35 

3.5 

3.65 

3.5 

3.6 
3.0 
3.7 
4.3 
5.2 
5.4 

4.6 
4.5 
4.4 
4.4 
4.4 

8.85 

8.65 

2.83 

3.2 

3.15 

3.1 

2.83 

3.0 

2.68 

2.06 

2.76 

2.06 

3.0 

2.60 

2.76 

3.5 

3.4 

3.65 

3.75 

3.8 

3.6 

8.6 

8.75 

3.45 

3.5 

3.3 
3.2 
3.3 
3.3 
3.0 

3.35 

3.75 

3.3 

3.25 

8.2 

3.0 

2.63 
2.00 
2.04 
2.55 
2.01 

3.15 
3.25 
8.25 
8.16 
3.15 

"i.'o"" 

2.82 

2.75 
3.45 
2.00 
2.62 
3.85 

2.82 

2.54 

8.0 

2.83 

2.47 

8.4 

3.15 

3.15 

4.1 

3.5 

3.65 

3.7 

3.4 

3.3 

3.25 

3.7 
3.55 
3.6 
3.7 

3.85 
2.75 
2.86 
8.8 

3.0 
2.81 
8.25 
4.0 

4.3 
4.4 
3.0 
4.3 
4.1 

4.3 
4.0 
4.6 
4.0 
3.65 

3.75 

3.8 

8.6 

8.7 

8.85 

8.7 

8.6 

8.65 

8.65 

8.7 

8.8 

8.7 
8.7 
8.7 

'"3.85' 

3.8 
3.6 
3.7 

3.75 

8.5 

8.35 

"i"85* 

3.2s 
2.87 
2.88 
3.45 
8.6 

3.15 

12 

8.45 

13 

3.8 

14 

3.0 

u 

3.45 

16 

3.25 

17 

2.01 
2.75 
2.55 
8.1 

2.02 

8.25 

18 

8.55 

IQ 

4.0 
3.06 

3.35 

20 

3.1 

21 

3.4 

22 

3.4 

23 

3.25 
2.00 
3.45 

4.4 

8.55 

2.03 

2.08 

2.02 

4.1 

4.2 
3.05 
4.3 

6.8 
5.8 
6.7 
6.8 
0.6 

8.7 

24 

2.72 
2.00 

2.81 

2.02 
2.70 
2.76 
2.86 
2.30 

3.55 

26 

3.6 

26 

4.0 

27 

3.7 

28 

8.65 

20 

30 

8.8 
3.85 

31 

3.65 

NoTB.— Relation  of  gage  height  to  discharge  affected  by  lee  Jan.  1  to  about  Apr.  10  and  about  Nov.  16  to 
Dec.  31. 

Daily  discharge,  in  tecond-feet,  of  Red  Lake  River  at  Crookston,  Minn.,  for  191t. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1  

217 
101 
186 
101 
250 

245 
231 
317 
317 
348 

863 
332 
412 

448 
466 

305 
305 
448 
348 
363 

302 
273 
302 
302 
217 

317 
448 
302 
288 
273 
217 

178 
332 
165 
250 
245 

217 
200 
207 
332 
140 

123 
138 
2Q1 
104 
104 

250 
288 
288 
250 
250 

260 
240 
160 
510 
170 

152 
348 
214 
121 
484 

288 

104 
100 
466 
250 

214 
273 
168 
140 
100 

170 
102 
502 
173 
87 

332 
250 
250 
580 
363 

412 
430 
332 
302 
288 

430 
370 
805 
430 
450 
810 

320 
330 
173 
217 
178 

305 
863 
104 
217 
430 

484 
152 
181 
302 
320 

290 
300 
270 
100 
240 

260 
200 
288 
101 
348 

716 
370 
100 
212 
106 
580 

332 
145 
136 
160 
104 

625 
231 
245 
152 
245 

502 

540 

540 

540 
540 
540 
540 
231 

450 
540 
625 
521 
670 

1,780 
1,470 
2,050 
2,120 
1,080 

1,720 
1,590 
1,350 
1,100 
010 

760 
065 
810 
810 
715 

670 
715 
502 
670 
580 

670 
540 
810 
540 
412 

448 
466 
305 
430 

484 

430 
805 
413 
412- 
430 
466 

466 

2 

448 

3     

305 

4   

413 

5 

305 

6 

430 

7 

412 

8 

430 

0 

430 

10 

305 

11 

810 
760 
715 
716 
716 

484 

.     412 

•  173 

273 

250 

245 

173 
217 
135 
207 

155 
207 
217 
116 
155 

430 

12 

430 

13 

430 

14 

450 

15 

484 

16 

17 

18 

10 

ao  

21 

22 

23 

24 

26 

26 

27 

28 

20 

30 

31 

Note.— Daily  discharge  computed  from  a  rating  curve  llairly  well  defined.  Daily  diecbargeestimatcd 
June  21  to  23;  July  30  to  Aug.  2;  Aug.  15  to  22;  Sept.  15  to  18, 21  and  22;  Oct.  4  and  Nov.  14.  Diecharga  Jan. 
1  to  Apr.  10  and  Nov.  16  to  Dec.  31,  estimated,  because  of  ice,  from  discharge  measurements,  gace  helf^ts, 
observer's  reports,  and  climatologio  records,  as  follows:  Jan.  1-31, 31  second-feet,  varying  from  about  63  to 
16  second-feet;  Feb.  1-29, 37  seoond-feet.  varying  from  about  42  to  16  second-feet;  Mar.  1-31, 43  seoond-iset, 
varying  from  about  25  to  117  seoond-feet;  Apr.  1-10, 460  second-ftot,  varying  from  about  100  to  1,200  seoood- 
feet;  Nov.  16-30, 295  seoond-feet;  Dec.  1-31, 165  seoond-feet. 
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Monthly  dUcharge  of  Red  Lake  River  at  Crookston,  Minn.y  for  191t, 
[Drainage  area,  6,320  sqaare  mlles.A] 


45 


Month.  . 

Discharge  in  seoond-feet. 

Kon-ofl 
(total  in 
acre^feet). 

Accu- 

jaaziQiiioia 

Mfailmiim. 

Mean. 

racy. 

January 

31 
87 
43 
391 
313 
236 
310 
207 
636 
607 
362 
165 

1,910 
2  130 
2,640 
23,300 
10,200 
14,000 
19,100 

87,800 
42,900 
21,500 
10,100 

D. 

Febmary 

D. 

Mar^h... 

D. 

Anril 

C. 

ffl^::::;;:;::::;::::::::::::::::::::::::::::::::: 

466 
540 
810 
715 
2,120 
1,720 
484 

186 
104 
87 
152 
120 
805 

B. 

June. ,..,,. , 

B. 

July 

C. 

August 

89Dtemhet 

C. 
B. 

oSoSkv;::::::. :::.::::::::!!!::::. !.::.::.:.:;: 

B. 

Nffvemhw , 

C. 

December....  

C. 

The  year • 

2,120 

293 

213,000 

•"Seoond-feet  per  square  mHe"  and  "Run-off  (depth  in  Inches) "  computed  from  this  drainage  area  are 
not  published  because  of  the  effect  of  the  four  power  plants  above  the  gaging  station  at  Crookston  and  the 
fBcithat  a  large  ]>ortion  of  the  drainage  area  is  swamp  land. 

Note.— See  footnotes  to  tables  of  daily  gage  height  and  daily  discharge. 

THIEF  RIVER   NEAR    THIEF    RIVER  FALLS,   MINN. 

Location. — ^At  the  Drybrooke  ford,  6  miles  north  of  Thief  River  Falls,  in  sec.  3, 
T.  154  N.,  R.  43  W.  The  nearest  tributary  is  the  outlet  of  Mud  Lake  which  enters 
Thief  River  in  the  northeastern  part  of  T.  156  N.,  R.  42  W. 

Recorda  available.— July  1, 1909,  to  December  31, 1912. 

Drainage  area. — 1,010  square  miles. 

Gag:e. — Inclined  staff;  datum  imchanged  since  establishment.  When  this  inclined 
staff  gage  was  installed  on  August  19,  1909,  its  reading  (6.36  feet)  was  made  to 
agree  with  that  of  the  temporary  vertical  staff  gage  which  had  been  used  from 
July  1  to  August  18,  1909.  On  June  29,  1911,  and  September  18,  1912,  it  was 
found  by  wye  levels  that  the  gage  was  in  error  (the  amoimts  being  the  same), 
probably  the  result  of  a  mistake  in  graduating  or  setting  the  gage  at  the  time  of 
its  installation.  Assuming  the  6.4  point  to  be  correct,  the  results  of  the  levels 
are  as  follows: 

Inclined-rod  gage  readings 5. 2 

True  elevations 5. 28 

As  the  whole  record  at  this  station  (except  July  1,  to  Aug.  18,  1909)  is  referred 
to  this  inclined-rod  gage  and  is  therefore  consistent  in  itself,  no  correction  has 
been  made  in  published  gage  heights  because  of  the  above  discrepancy. 

ChazmeL — Practically  permanent. 

Discharge  measurements. — ^Made  by  means  of  a  boat  and  cable  a  short  distance 
below  the  gage. 

Winter  flow. — ^From  the  middle  of  November  to  the  first  of  April  the  river  is  entirely 
frozen  over,  and  discharge  measurements  are  made  to  determine  the  winter 
discharge. 

Artificial  control. — The  dam  at  Thief  River  Falls,  at  the  mouth  of  Thief  River, 
backs  up  the  water  in  Thief  River  for  several  miles,  but  the  station  is  protected 
by  the  rapids  below  from  the  influence  of  the  dam.  During  1910  and  1911  drain- 
age work  has  been  carried  on  extensively  in  Thief  River  Basin  and  the  effect 
will  be  to  modify  the  regimen  of  the  river.  The  extremely  low  flow  of  1910 
and  1911  was  due  partly  to  the  holding  back  of  the  run-off  by  temporary  dama 
for  use  of  the  floating  dredges  above  the  station. 

Accuracy. — See  remarks  under  *'  Gage ''  above. 


6.0      7.0      8.0      9.0 

10.0      11.0 

6.03    6.96    7.90    8.85 

9.80    10.75 
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Discharge  measurements  of  Thief  River  near  Thief  River  FalUy  Minn.,  m  191 1, 


Bate. 

Hydrographer. 

hei^t. 

IMS- 
diaigB. 

Sept.  18 

E.  F.  Chandler 

8.77 
5.00 

^^7 

Deo.  21a 

w.  B.  8tflweiison , .  .  ..  ..    . 

16.7 

a  Measurement  made  under  partial  Ice  cover. 

Daily  gage  height,  in  feet,  of  Thief  River  near  Thief  River  Falls,  Minn.,  for  191t, 

[H.  J.  Maland,  obeenrer.] 


• 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Dec 

1       

4.12 
4.31 
4.61 
4.63 
4.84 

4.80 
4.63 
4.42 
4.38 
4.40 

4.30 

4.32^ 

4.22 

4.22 

4.12 

4.04 
4.00 
3.89 
3.85 
3.76 

3.74 
3.73 
3.69 
3.67 
3.69 

3.81 
3.85 
3.87 
3.79 
3.80 

3.85 
3.85 
3.81 
3.77 
3.87 

3.94 
3.90 
3.93 
3.85 
3.81 

3.75 
3.66 
3.69 
3.55 
3.57 

3.60 
3.55 
3.49 
3.77 
4.15 

4.06 
4.12 
4.22 
4.28 
4.22 

4.05 
3.77 
3.77 
3.79 
3.80 
3.77 

3.75 
3.80 
3.80 
3.75 
3.79 

4.15 
3.83 
3.76 
3.67 
3.61 

3.67 
3.67 
3.65 
3.65 
3.70 

3.75 
3.70 
3.69 
3.64 
3.63 

3.63 
3.61 
3.57 
3.48 
3.42 

3.40 
3.40 
3.40 
8.38 
3.35 

3.45 
3.63 
3.61 
3.56 
3.48 

3.45 
3.45 
3.45 
3.73 
3.74 

3.71 
3.66 
3.70 
3.76 
3.77 

3.73 
3.67 
3.63 
3.59 
3,56 

3.60 
3.73 
3.70 
8.65 
3.63 

3.69 
3.67 
3.71 
3.63 
3.59 
3.56 

3.55 
3.4{r 
3.48 
3.45 
3.48 

3.56 
3.55 
3.55 
3.48 
3.46 

3.45 
3.45 
3.44 
3.42 
8.40 

3.40 
3.46 
3.49 
3.55 
3.56 

3.56 
3.49 
3.49 
3.57 
3.55 

3.48 
3.45 
3.48 
3.55 
3.55 
3.55 

3.49 
3.48 
3.46 
3.45 
3.45 

3.45 
3.42 
3.42 
3.45 
3.46 

3.60 
3.65 
3.85 
3.80 
3.90 

3.85 
3.79 
3.77 
3.75 
3.93 

4.01 
4.02 
4.02 
4.85 
6.1 

5.1 

5.35 

5.30 

6.15 

6.35 

4.84 
4.72 
4.76 
4.74 
4.65 

4.70 
4.77 
4.76 
4.70 
4.80 

4.75 
4.70 
4.70 
4.65 
4.63 

4-60 
4.50 
4.32 
4.65 
4.65 

4.73 
4.57 
4.13 
4.38 
6.15 

4.80 
4.55 
4.60 
4.72 
4.67 
4.70 

5.1 

4.80 

4.77 

4.70 

4.ft5 

4.60 
4.07 
4.75 
4.«7 
4.70 

4.70 
4.07 
4.65 

4.65 
4.77 

4.90 

4.77 

4.75 

5.0 

4.65 

4.73 
4.87 
4.77 
4.65 
4. 58 

4.62 
4.60 

2 

3 

4        

5 

4.3 

6     

7 

8 

9 

10 

11 

12 

13                            .    ■ 

14 

15 

16 

17 

18 

19 

20 

21 

5uO 

22 

23 

24 

" 

25 

26 

27 

28 

29 

1 

30 

1 

31 

1 

1 

Note.— Relation  of  gage  height  to  discharge  affected  by  ice  Jan.  1  to  about  Apr.  7  and  ftboat  Nov.  16  to 
Dec.  31. 

Daily  discharge,  in  second-feet,  of  Thief  River  near  Thief  River  Falls,  Minn.,  for  191t. 


Day. 

Apr. 

May. 

June, 

July. 

Aug. 

Sept 

OcL 

Nov. 

1 

4.0 
4.0 
3.6 
3.3 
4.1 

4.8 
4.4 
4.7 
4.0 
3.6 

3.1 
2.4 
1.9 
1.7 
1.8 

8.1 
3.5 
3.6 
3.1 
3.4 

9.8 
3.8 
3.2 
2.5 
2.1 

2.5 
2.5 
2.4 
2.4 
2.7 

1.2 
2.2 
2.1 
1.8 
1.3 

1.2 
1.2 
1.2 
2.9 
3.0 

2.8 
2.4 
2.7 
3.2 
3.8 

1.7 
1.4 
1.3 
1.2 
1.3 

1.7 
1.7 
1.7 
1.3 
1.2 

1.2 
1.2 
1.1 
LO 
.9 

1.4 
1.8 
1.2 
1.2 
1.2 

1.2 
LO 
LO 
1.2 
1.2 

2.0 
2.4 
4.0 
4.8 
i.4 

55 

45 
48 
46 
39 

48 

40 
48 
48 
51 

47 
43 
48 

89 
87 

84 

J::::::::::;::.: :.:..:....:.:... ::. 

51 

3 

49 

J:::::::::::.::..: !:::::: 

43 

5 

89 

6 

85 

7 

6.9 

8 

23 
21 
22 

17 
18 
13 
13 
8.4 

47 

9 

41 

10 

43 

11      

4S 

12 

41 

13 

88 

14 

3B 

15 

49 

Digitized  by  VjOOQIC 


HtrDSON  BAT  DBAIKAGE  ASBA  IN  UNITED  STATES. 


47 


DaUy  dMiarge,  in  Beooni-feetf  of  Thi^ Rivet  near  TM^ River  FaUs^  Minn.,  for  I91t- 

Continued. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

M 

fi.3 
6.5 
4.3 
4.0 
3.2 

3.0 
2.0 
2.6 
2.5 
2.6 

3.6 
4.0 
4.1 
3.4 
3.5 

2.0 
1.7 
1.4 
3.3 
0.8 

7.1 
8.4 

13 

16 

13 

6.5 
3.3 
3.3 
3.4 
3.5 
3.3 

3.1 
2.7 
2.6 
2.3 
2.2 

2.2 
2.1 
1.8 

1.3 
1.0 

.0 
.0 
.0 
.8 
.6 

2.0 
2.5 
2.2 
LO 
1.8 

2.0 
2.0 
2.7 
2.4 
2.2 

1.0 
2.5 
2.8 
2.2 
1.0 
1.8 

.0 
1.2 
1.4 
1.7 
1.8 

1.8 
1.4 
L4 
1.8 
L7 

1.3 
1.2 
1.3 
1.7 
1.7 
1.7 

4.0 
3.4 
3.3 
3.1 
4.7 

5.7 
5.0 
5.0 

56 

84 

84 
110 
111 

00 
110 

35 
34 
18 

ao 

30 

45 
33 

8.8 
21 
00 

51 
32 
42 
45 
33 
43 

17 

18 

10 

20 

21 

22  ..                                       

23 

24 

25 

2S 

27 

28 

29 

30 

31 

No«B.— Daily  diacharge  computed  from  a  ratine  curve  well  defined  above  3  second-feet  Discharge 
Jan.  1  to  Apr.  7  and  Nov.  16  to  Dec.  31,  estimated,  because  of  Ice,  from  observer's  notes,  gace  faeighta,  and 
eUmatoloclc  records,  as  follows:  No  flow  Jan.  1  to  Mar.  26;  Mar.  27-31, 3  aeoond-feet,  varying  from  about  1  io 
6  second-feet;  Apr.  1-7, 10  seoond-teet;  Nov.  16-30, 22  aeoond-feet,  varying  from  about  10  to  51  seoond-feet; 
Dec.  1-31, 14  seoond-feet.  Where  no  flow  is  noted  the  discharge  is  estimated  to  have  been  less  than  0.1 
iecond-flbot. 

Monthly  di$charge  of  Thief  River  near  Thief  River  Falls,  Minn.,  for  1912, 

[Drainage  area,  1,010  square  mlles.ol 


Month. 

Accu- 

Utf^Thn^nt. 

Tlffaitm^ni  ■ 

Mean. 

racy. 

Jaimttry 

0.00 
.00 
.5 

8.70 

4.85 

2.53 

2.23 

1.42 

24.3 

41.4 

82.7 

14 

February 

March 

April 

23 

16 
0.8 
3.3 
1.8 
110 

00 

84 

C. 

^y.1*** :::::::::::::....::::.:::::.:::.:::.;.:::::::: .:.:: 

1.4 
.6 

1.2 
.0 

1.0 

8.8 

B. 

Jnne - ,  --- 

C. 

Jxily 

C. 

Ammst 

C. 

September 

B. 

Octobtf 

B. 

November 

C. 

December 

The  year 

110 

11.0 

a  "Seoond-feet  per  square  mile  "  and  "Run-off  (depth  in  inches)''  are  not  published  for  this  station, 
because  such  vi^es  are  rendered  misleading  by  the  large  amount  of  swamp  and  recently  drained  land  in 
the  bashi  of  Thief  River. 

NOTB.— See  footnote  to  table  of  daily  discharge. 

CLEARWATER  RIVER  AT  RED  LAKE  FALLS,   MINN. 

Location. — At  Great  Northern  Railway  bridge  at  Red  Lake  Falls,  Minn.,  about  IJ 
miles  above  the  mouth  of  the  river  and  Z  miles  below  the  nearest  tributary. 

Beeords  available.— June  18,  1909,  to  December  31, 1912. 

Drainage  area. — 1,310  square  miles. 

Qage. — ^Vertical  staff  about  half  a  mile  feirther  downstream  than  the  original  gage. 
Staff  was  placed  September  12, 1911,  on  account  of  the  building.of  a  dam  which 
will  cause  several  feet  of  backwater  at  the  original  section.  The  new  gage  was 
set  to  read  2.23  feet  when  the  original  gage  read  5.83  feet.  Owing  to  the  fact  that 
the  new  gage  is  at  a  different  section,  measurements  referred  to  the  old  gage  can 
not  be  used  to  rate  the  new  section. 

ChasmeL — Practically  pennanent. 
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Disehaxge  measurements.— Made  from  the  nilroad  bridge  or  by  wadiag. 

Winter  flow. — ^The  river  is  usually  frozen  over  from  the  middle  of  November  to  the 
Ist  of  April.  Measurements  are  made  through  the  ice  to  determine  the  winter 
dischaige. 

Aoouracy.— Backwater  from  the  Healy  dam  on  Bed  Lake  Biver  may  slightly  a£Fect 
the  relation  of  gage  height  to  dischaige  at  this  new  site  if  flaahboards  are  put  in 
place  at  the  Healy  dam.  Because  of  the  laige  amount  of  swamp  land,  some  of 
which  is  being  drained  artificially,  in  the  area  above  this  station  eedmatee  of 
"run-off  in  second-feet  per  square  mile  "  and  ''run-off  (depth  in  inches  on  drainage 
area)"  would  be  misleading  if  computed  from  the  drainage  area  given  above. 
Sufficient  data  have  not  been  collected  at  the  new  section  to  permit  estimatea 
of  dischaige  to  be  made. 

Digcharge  measurementt  of  Clearwater  River  at  Red  Lake  Falls,  Minn.,  for  J 9 IS. 


Date. 

Hydrograpber. 

Oase 
height. 

Dis- 
charge. 

Date. 

Hjrdrographer. 

he^t. 

Db- 
cfaargs. 

Feb.    6a 

QorieMonley 

2.10 
6.40 
2.74 

45 
22 

190 

July  22 
Oct.  18 
Dec.  20C 

TC.  p.  rfiAi^iii^, , .  . , 

Feet. 
2.61 
2.79 
3.01 

*"1^, 

Mar.  l» 

Geo.  Ebner 

E.J.  Budge 

215 

27 

E.  J.  Budge 

W.  B.  Stevenson, 

45 

a  Complete  ice  cover;  average  thickness,  2.2  feet. 

b  Measurement  made  by  wading  1,000  feet  above  gage. 

e  Measurement  made  under  ice. 

Daily  gage  height,  in  feet,  of  Clearwater  River  at  Red  Lake  Falls,  Minn.,  for  1912. 

[Leo  Steinert,  observer.] 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

7.6 
7.7 
8.0 
8.2 
8.6 

8.6 
8.4 
8.0 
7.6 
7.5 

6.6 
8.76 
8.8 
8.8 
8.15 

2.96 
2.9 
2.8 
2.76 
2.7 

2.7  . 

2.6 

2.6 

2.6 

2.5 

2.6 

2.5 

2.8 

2.75 

2.7 

2.75 

2.7 

2.7 

2.75 

2.8 

2.9 

2.96 
3.06 
3.05 
8.05 

3.05 

8.1 

3.2 

3.15 

8.15 

8.06 
2.96 
2.95 
2.95 
2.85 

2.8 
2.86 
2.8 
2.7 
2.7 

2.76 
2.76 
2.66 
2.6 
2.5 
2.55 

2.5 
2.5 
2.6 
2.6 
2.56 

2.45 

2.6 

2.6 

2.45 

2.35 

2.3 

2.35 

2.35 

2.25 

2.4 

2.45 
2.45 
2.45 
2.65 
2.5 

2.6 

2.9 

2.25 

2.25 

2.25 

2.25 

2.36 

2.3 

2.26 

2.15 

2.1 
2.1 
2.1 
2.1 
2.1 

2.0 
2.0 
2.0 
2.0 
2.15 

2.3 
2.2 
2.4 
2.8 
2.8 

2.8 
2.8 
2.8 
2.8 
2.7 

2.6 
2.66 
2.8 
8.0 
8.0 

3.0 

8.0 

8.0 

8.0 

3.65 

4.0 

2.45 
2.45 
2.35 
2.15 
2.15 

2.15 

2.1 

2.1 

8.06 

2.1 

2.1 
2.1 
2.1 
2.1 
3.05 

2.1 
2.1 
2.1 
2.1 
2.1 

2.15 

2.35 

2.1 

2.1 

3.1 

.  2.1 
2.1 
2.1 
2.26 
2.1 
2.0 

2.0 
2.05 
2.5 
2.45 
3.25 

XO 

1.06 

1.9 

1.9 

1.9 

2.0 

2.15 

2.7 

8.15 

8.15 

3.2 

8.15 

8.1 

3.06 

2.96 

3.0 

2.5 

2.85 

3.65 

3.75 

3.75 
4.2 
4.4 

4.4 
4.3 

4.4 

4.65 

4.0 

3.7 

3.4 

8.4 
3.4 
3.2 
3.1 
3.0 

3.1 
8.2 
3.2 
3.2 
3.06 

2.9 
2.9 
3.0 
3.0 
8.1 

3.1 

3.2 

3.2 

2.96 

2.26 

2.3 
2.2 
2.2 
3.15 
3.4 
3.35 

3.3 
2.25 
2.2 
3.25 
Z3 

3.3 

2.3 

3.3 

3.35 

3.3 

3.3 
3.3 
2.3 
2.3 
3.3 

2.8 
2.0 
2.0 
2.0 
2.0 

1.9 
1.9 
1.8 
2.3 
2.4 

2.3 
2.5 
2.8 
2.6 
2.15 

2.6 

2 

2.6 

8 



2.7 

4 

2.55 

5 



2.7 

6 

2.1 

2.45 

7 

2.55 

8..... 

3.8 

9 

2.36 

10 

3.5 

11 

8.15 

12 

3.15 

18 

3.15 

14 

3.1 

15 

3.0 

16 

3.15 

17 

3.3 

18 

3.35 

19 

6.4 

3.35 

20 

3.05 
8,1 

21 

22 

23 

24 

26 

26 

2T 

38 

3.05 

29 

80.> 

31 

NoTB.— For  1911  gage  heights  see  Water-Supply  Paper  306,  p,  42.    Relation  of- 
leoted  by  ice  about  Nov.  11, 1911,  to  Apr.  11, 1912,  and  Nov.  15  to  Dec.  81, 1912. 


affected 


Relation  of- gage  height  to  discbarge 
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SOUTH   BRANCH  OF  TWO   RIYERS   AT  HAIXOCK,   MINN. 

Xiocation. — ^At  private  wagon  bridge  on  ferm  of  John  RoeB,  in  sec.  12,  T.  161  N.,  R. 

49  W.,  half  a  mile  north  of  Hallock;  a  mile  below  the  nearest  tributary,  a  small 

creek  that  enters  from  the  west. 
XtecordB  available.— April  29,  1911,  to  November  30,  1912. 
^irainage  area. — ^776  square  miles. 
Oa^e. — ^Vertical  staff. 
ClxaxmeL — Probably  permanent,  as  the  control  point  is  an  abandoned  loose-rock  dam 

4  feet  high,  a  mile  or  more  below  the  station.    The  dam  was  formerly  used  to  raise 

the  water  level  for  a  railroad  water  tank. 
I>i8chaTge  measurements.— Made  from  the  bridge. 
"Winter  flow. — From  November  to  April  the  river  is  frozen  over  and  gage  readings  are 

discontinued. 
The  following  discharge  measurements  were  made  by  E.  F.  Chandler: 
JIarch  12:  Discharge  estimated  at  0.01  second-foot,  as  the  stream  was  ''frozen  to 
bottom  ^  for  almost  entire  width;  slight  seepage  under  ice  at  one  portion. 

September  16:  Gage  height,  1.53  feet;  discharge,  8.3  second-feet.    Made  by  wading. 

Daily  gage  height,  in  feet ,  of  South  Branch  of  Two  Rivers  at  HaUock,  Minn. ,  for  1912. 

[John  RoBB,  obserrer.] 


Dsy. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Dec. 

1 

2.4 

2.76 

3.0 

2.0 

2.75 

3.0 
3.3 
3.6 
3.1 
2.7 

i7 
2.4 
2.3 
2.7 
2.2 

1.0 
2.0 
2.0 
2.0 
2.0 

1.5 
1.8 
2.0 
2.6 
3.1 

2.8 
2.3 
2.0 
1.8 
1.8 

2.0 
2.3 
2.0 
2.0 
1.0 

1.8 
1.0 
1.8 
1.0 
2.0 

1.0 
2.0 
1.0 
2.3 
2.3 

2.0 
1.8 
1.8 
1.8 
1.8 

1.8 
1.8 
1.0 
1.0 
2.0 

2.1 
2.2 
2.1 
2.3 
2.5 
2.7 

2.8 
2.8 
2.7 
2.5 
2.4 

2.3 
2.3 
2.2 
2.1 
2.0 

1.8 
1.7 
1.6 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.4 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.2 
1.2 
1.1 
1.1 

1.0 
1.1 
1.1 
1.2 
1.2 

1.2 
1.3 
1.3 
1.2 
1.3 

1.4 
1.4 
1.5 
1.5 
1.4 

1.4 
1.3 
1.3 
1.2 
1.1 

1.1 
1.1 
1.1 
1.1 
1.1 

1.7 
2.0 
2.3 
2.7 
2.3 
2.0 

2.0 
2.0 
1.0 
1.8 
1.8 

2.5 
2.8 
2.5 
2.3 
2.2 

2.2 
2.0 
2.0 
1.7 
1.7 

1.7 
1.7 
1.6 
1.6 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 

1.6 
1.6 
1.5 
1.7 
1.7 
1.8 

1.8 
1.7 
1.6 
1.6 
1.8 

1.0 
1.7 
1.7 
1.6 
1.5 

1.6 
1.4 
1.4 
1.5 
1.5 

1.55 

1.55 

1.5 

1.5 

1.0 

2.2 
2.4 
2.5 
2.6 
2.7 

8.1 

3.35 

3.5 

3.6 

3.7 

4.3 
4.3 
4.5 
4.6 
4.6 

4.6 
4.7 
4.4 
4.2 
40 

3.0 
3.8 
3.6 
3.4 
3.4 

3.1 
3.0 
2.0 
2.8 
2.8 

2.8 
2.86 
2.6 
2.6 
2.4 

2.4 
2.4 
Z4 
2.6 
2.6 
2.8 

2.0 

2 

2.0 

3 

2.0 

4       

3.0 

5 

3.0 

6 

2.0 

7  .             

2.0 

8  

3.0 

9 

3.0 

10 

3.0 

11 

3.0 

12    

2.0 

13 

2.8 

14 

2  8 

15 

2.8 

16 

2.8 

17 

2.8 

18 

2.8 

19 

2.8 

ao:::::;:::::::::::::::::::::::::::::: 

2.8 

21 , 

16 

22 

2.5 

23 

2.45 

24 

2.2 

25 

2.2 

26 

2.1 

27 

2.1 

28 

2.2 

20 

2.2 

30 

2.3 

31 

NoTB.— Relatioii  of  gage  height  to  dischaige  affected  by  See  Jan.  1  to  about  Mar.  81,  and  about  Nov.  16 
to  30. 
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Daily  dMusrgey  in  »eeond-feety  of  South  Branch  of  Two  Rivers  at  Hallock,  Minn.  ,far  19U. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

SopU 

Oct. 

KOT. 

1 

39 
60 
76 
69 
60 

76 
97 
120 
83 
67 

67 
39 
34 
57 
29 

.    16 

20 
20 

6 
13 
20 
51 
83 

63 

34 
20 
13 
13 

20 
84 
20 
20 
16 

13 
16 
13 
16 
20 

16 
20 
M 
34 
84 

20 
13 
13 
13 
13 

13 
13 
16 
16 
20 

24 

29 
24 
84 
46 
57 

63 
63 
57 
46 
39 

34 
34 
29 
24 
20 

13 
10 
8 

46 

1.6 
1.5 

1 

1.6 

1.5 

2 

2 

2 
8 
2 
2 
3 

4.5 

4.5 

6 

6 

45 

46 

8 

3 

2 

1.6 

r.5 

1.6 
1.6 
1.5 
1.5 

10 
20 
84 
57 
84 
20 

20 
20 
16 
13 
13 

46 
63 
45 
34 
29 

29 
20 
20 
10 
10 

10 
10 

8 

10 
10 
13 

13 
10 

8 

8 
13 

16 
10 
10 

8 
6 

6 

4.5 

4.5 

6 

6 

7 
7 
6 
6 
16 

29 
39 
46 
61 
57 

83 

100 
112 
120 
128 

179 
179 
197 
2D6 
306 

906 

215 
188 
179 
153 

144 
136 
130 
104 
104 

83 
7B 

69 
«l 
63 

68 
54 

51 
51 

39 

39  . 
39   . 

39  1. 

51  !. 

51   . 

«|. 

• 

2 

# 

3 

s 

4 

71 

6 

% 

« 

m 

7 

a 

8 

y, 

9 ::*  •; 

*l 

10 

% 

11 

71 

12 

m 

13 : 

fl 

14 

s 

15 

g 

16 

17 

........ 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

80 

31 

NoTK.— Dafly  discharge  computed  from  a  fairly  well  defined  rating  curve.  Discliarse  Jan.  1  to  Mv.  31 
estimated ,  because  of  ioe,  by  Prof.  E .  F.  Chandler,  from  dimatologic  records,  discharge  of  adjacent  dnistft 
areas,  one  discharge  measurement  made  Mar.  12.  and  observer's  reports  on  marked  -variation  in  dlsdiiift, 
as  follows:  Jan.  1-31,  3  second-feet;  Feb.  1-38,  0.5  second-foot;  Mar.  1-31,  0.5  second-ibot.  It  sfaookl  be 
noted  that  these  estimates  are  based  on  less  data  than  estimates  at  most  stations  in  this  leport  sad  tbit 
they  representslmplv  the  best  available  values.  Disc^argeNov.  16-30  estimated,  because  of  foe,  from  dailr 
gage  height,  cllmatologio  records,  and  discharge  of  adjacent  areas,  at  30  second-feet,  varying  Atom  abootS? 
to  10  second-feet. 

Monthly  discharge  of  South  Branch  of  Two  Rivers  at  Hallock^  Minn.,  for  I9lt. 
[Drainage  area,  776  square  miles.] « 


Month. 

Discharge  in  seaaxMeei. 

%fl(» 

Maximum. 

Mean. 

lacT. 

April 

120 
67 
63 
57 
63 
128 
215 
76 

6 
13 

1.5 

1 

6 

45 
39 

4S.5 
21.6 
16^8 
7.81 
1&6 
3L3 
110 
50.3 

r 

M5y."'i"iiiii'*i*^i^^ii*'"ii"i"'iii"-ii"i""^ 

p 

Jime ,-.,.,,,  ^ ,.-...,--,.„,-, , . . 

P, 

July 

p 

August 

P, 

r 

October 

B. 

November 

r 

a  "  Second-feet  per  square  mile  **  and  "run-off  (depth  In  inches^ "  are  not  published  for  this  station,  becsai 
the  large  number  of  swamps  (some  of  which  have  been  drained  artifidaliy)  tDduded  in  the  drainage  sM 
render  such  values  misleading. 

NoTX.— See  footnotes  to  table  of  daily  discharge. 
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PEMBINA   BITER   AT   NECHE,    N.   DAK. 

liOcation. — At  the  highway  bridge  20  rods  east  of  the  Gteat  Northern  Eail'way  bridge, 
two-thirds  of  a  mile  north  of  Neche,  N.  Dak. 

Becords  available.-- April  29,  1903,  to  December  31,  1912. 

Drainage  area. — 2,940  square  miles. 

Oage. — Vertical  staff  in  two  sections  for  mediimi  and  low  stage,  attached  to  the 
abutment  and  a  piling  under  the  bridge,  at  the  north  end  of  the  highway  bridge. 
This  gage  was  installed  July  31,  1911.  The  original  gage,  which  can  be  read  at 
medium  and  high  stage,  is  a  vertical  staff  attached  to  the  abutment  of  the  railway 
bridge.  The  zeros  of  the  two  gages  are  at  the  same  elevation,  this  elevation  hav- 
ing been  unchanged  since  the  first  establishment ;  at  low  stage  the  slope  of  the  water 
Buribce  between  the  bridges  is  inappreciable;  at  highest  stage  the  readings  at  the 
railway  bridge  would  probably  be  from  0.03  to  0.06  foot  greater  than  at  the  high- 
way bridge. 

Channel. — Clay  and  silt;  slightly  shifting. 

Discharge  measurenients. — From  the  highway  bridge.  At  very  low  stage  made 
by  wading  at  a  section  below  the  Great  Northern  dam. 

Artificial  control.— The  water  is  raised  at  low  stage  from  1  to  2  feet  at  the  gage  by 
a  loose-rock  dam  about  3  feet  high  one-third  mile  below,  constructed  to  give 
sufficient  depth  of  water  for  the  intake  of  the  Great  Northern  Bailway  water 
tank.  There  is  considerable  leakage  through  the  dam,  but  no  permanent 
determination  of  the  effect  of  this  dam  can  be  made  because  it  is  liable  to  be 
changed  by  ice  run  or  spring  flood  in  any  year.  There  are  no  reservoiis  or 
power  plants  that  affect  the  flow. 

Winter  flow. — The  ordinary  winter  discharge  is  less  than  the  leakf^  through  the 
dam,  hence  estimates  can  not  be  made  from  gage  observations  without  nimierous 
discharge  measurements. 

Accuracy. — On  account  of  the  varying  effect  at  low  stage  of  the  dam,  the  records 
are  not  considered  better  than  fair. 

Discharge  meaaurementa  of  Pembina  River  at  Neche,  N.  Dak,,  in  1912. 


Date. 

Hydrographer. 

he^t. 

Dfa. 
charge. 

Apr.  16 
Jmy  23 

Oorio  Monley. 

Feet. 
3.68 
2.36 
3.66 

3ec.'fU 
184 

F.  F.  ChMi<«w 

31 

Sept.  12 

do 

143 

NoTS.— The  measorement  on  July  23  was  made  by  wading  at  a  section  below  the  Oreat  Northern  Rall- 
way's  dam. 

Daily  gage  height  in  feet,  of  Pemhina  River  ai  Neche,  N.  Dak.,  for  1912. 
[George  Stainthorp,  observer.] 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

4.2 
4.3 
4.4 

4.5 

4.8 
6.0 
3.8 
3.7 
3.7 

3.6 
3.6 
3.9 
3.9 
3.8 

4.0 
4.0 
3.9 
8.8 
3.9 

4.6 
4.7 
4.6 
4.5 
4.0 

3.9 
3.9 
3.8 
3.7 
3.7 

2.9 
3.0 
2.9 
2.8 
2.8 

2.8 
2.6 
2.6 
2.6 
2.7 

4.6 
4.0 
3.7 
3.6 
3.2 

3.3 
8.4 
3.3 
3.3 
3.3 

3.6 
3.46 

.4.0 
4.0 
4.1 
4.0 
4.0 

4.1 
4.0 
4.0 
4.1 
4.1 

4.6 

2 

4.9 

3 

4.6 

4 

4.6 

5 

4.4 

6 

4.3 

7 

4.2 

g 

4.0 

9 

4.0 

10 

4,0 
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Daily  gage  height,  infect,  of  Pembina  River  at  Neche,  N,  Dal,,  for  191  i — Contmued. 


Day. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

11 

3.9 
4.0 
3.9 
8.8 
3.8 

3.9 
3.8 
3.7 
3.6 
3.6 

3.6 
8.5 
3.5 
3.6 
3.5 

3.4 
3.4 
3.4 
3.6 
3.6 

3.8 
8.8 
3.7 
3.7 
3.7 

3.7 
3.7 
3.6 
3.6 
3.5 

3.5 
3.5 
3.4 
3.7 
3.7 

3.5 
3.8 
3.9 
4.0 
5.0 
4.8 

3.8 
3.7 
3.7 
3.6 
3.6 

3.6 
3.5 
3.6 
3.4 
3.3 

3.2 
3,1 
3.0 
2.9 
2.9 

2.9 

2.8 
2.8 
2.8 
2.8 

2.7 
2.8 
2.9 
2.9 
2.9 

3.0 
2.9 
2.8 
2.8 
2.7 

2.7 
2.8 
2.8 
2.7 
2.7 

2.7 

2.8 
3.0 
8.0 
7.3 
5.6 

8.0 
2.8 

It 

2.4 

2.0 

3.0 

2.8 

2.75 

2.5 

2.4 
2.0 
2.3 
2.4 
3.0 

2.8 
2.7 
2.8 
2.7 
2.6 
2.6 

3.3 

3.25 

3.0 

2.0 

4.0 

5.0 
5.0 
4.9 
4.0 
4.0 

4.0 
4.0 
4.8 
5.0 
4.9 

4.8 
4.6 
4.4 
4.4 
4.2 

4.2 
4.2 
4.1 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
3.8 

8.8 
3.8 
3.7 
3.6 
3.6 
3.6 

4.2 

12 

l? 

13 

4.7 

14 

4.7 

15 

4.7 

16 

4.7 

17 

4.7 

18".:::::::::::::::::::::::.;:::;: 

4.7 

19..... 1 

4.5 

20 

4.5 

21 •.. 

4.5 

22...     . 



4  5 

23 

4.5 

24 

25 

26 

27 

4.1 
4.2 
4.2 
4.2 
4.2 

28 

29 

30 

31 

Note.— The  observer  reported  that  during  the  first  three  weeks  of  March  the  river  remained  at  a  stacie  of 
4  feet,  and  that  there  was  water  over  the  ice  during  the  last  week.  The  ioe  began  moving  on  Apr.  i  and 
on  Apr.  7  a  jam  above  the  dam  went  out.  The  hi^  stage  on  July  29  was  caused  by  heavy  nha  and  the 
failure  of  a  dam  at  Wallhalla. 

The  discharge  relation  was  affected  by  ice  from  Mar.  27  to  Apr.  7,  from  Nov.  1  to  6  and  fhmi  Nov.  12  to 
23,  river  frose  completely  over  on  Nov.  23  and  readings  were  stopped. 

Daily  diicharge,  in  second-feet,  of  Pembina  River  at  Neche,  N.  Dak,,  for  1912. 


Day. 


Mar.       Apr.      May.     June.      July.      Aug.      8ept.      Oct.       Nov. 


1. 
2. 
3. 
4. 

5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
26. 

26. 
27. 
28. 
29. 
30. 
31. 


80 
90 
100 
100 
100 


150 
150 
150 
160 
160 

180 
ISO 
172 
161 
161 

183 
195 
183 
172 
172 

183 
172 
161 
150 
150 

150 
140 
140 
140 
140 

130 
130 
130 
150 
150 


140 
150 
183 
183 
172 

195 
195 
183 
172 
183 

172 
172 
161 
161 
161 

161 
161 
150 
150 
140 

140 
140 
130 
161 
161 

140 
172 
183 
195 
330 
302 


274 

288 
274 
260 
195 

183 
183 
172 
161 
161 

172 
161 
161 
150 
150 

150 
140 
140 
130 
120 

110 
100 
90 
80 
80 

80 
71 
Tl 
71 
71 


62 
71 
80 
80 
80 

90 
80 
71 
71 
62 

62 
71 
71 
62 
62 

62 
71 
90 
870 
730 
420 


274 
105 
161 
140 
110 

120 
130 
120 
120 
120 

90 
71 
53 
53 
37 

10 
90 
71 
66 
45 

37 
10 
30 
37 
90 

71 
62 
71 
62 
53 
53 


58 
63 

68 
74 
79 

84 
90 
95 
150 
135 

120 
115 
90 
10 
105 


330 
316 
195 
105 

195 
195 
302 
330 
316 

302 
274 
247 
247 
221 


105 
196 
208 
195 
195 

208 
195 
195 
208 
208 

221 
221 
208 

196 
195 

196 
195 
196 
195 
195 

196 
195 
195 
196 
172 

172 
172 
161 
150 
150 
150 


2S0 

250 
240 


230 
221 
196 
196 
196 

221 

aoo 

200 
200 

aoo 

180 
180 
180 
160 
160 

150 
150 
ISO 


Note.— Daily  discharge  determined  from  a  falrlv  well  defined  rating  curve.  Dlsdiaxge  estimated  tnaa 
Mar.  27  to  Apr.  7,  from  Nov.  1  1o  5,  and  from  Nov.  12  to  23.  Dischargo  interpolated  for  period  lh»ni  PcpL 
}to7. 
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Monthly  discharge  of  Pembina  River  at  Neche,  N.  Dak.,  for  19U. 


Month. 


Discharge  In  sacond-faet. 


MaxJmum.   M*^^*"*^'".      Mnftf. 


Run-off 

(total  in 

acre-feet). 


Accu- 
racy. 


March  27*^1.... 

^.::::::::::: 

June 

July 

August 

September 

October , 

November  1-23. 


The- period. 


100 
106 
330 
288 
870 
274 
330 
221 
300 


80 
130 
130 
71 
53 
10 
10 
150 
150 


94.0 
158 
174 
148 
129 

85.5 
181 
191 
202 


9,400 
10,700 
8,810 
7,930 
5,260 
10,800 
11,700 
9,220 


74,800 


NOTB.— Accuracy  has  been  reduced  on  account  of  poor  gage  reading,  and  slight  changes  in  rating  caused 
by  changes  hi  top  of  the  loose-rock  dam  below  the  gage. 

ROSEAU  RIVER  AT  DOMINION  CITY,   CANADA. 

Iiocation. — ^At  the  traffic  bridge  at  the  Dortheast  limit  of  Dominion  City. 

Records  available.— May  21  to  December  31, 1912. 

Draiziagre  area. — ^2,280  square  miles. 

Gage. — Vertical  Bta£f;  datum  unchanged. 

ChaxineL — Practically  permanent. 

Diacharge  measurements. — Made  from  bridge. 

Artificial  controL — During  December,  1912,  a  dam  was  built  1^  miles  below  caus- 
ing serious  backwater  and  a  new  station  was  established. 

Cooperatioxi. — All  data  for  this  station  were  furnished  by  the  water-power  branch 
of  the  Canadian  Department  of  the  Interior. 

Mean  daily  discharge  in  feet  per  second  of  Roseau  River  at  Dominion  City,  Canada^  for 

1912. 


Day. 

May. 

Jnne. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

410 
336 
344 
341 
318 

332 
316 
304 
292 
276 

263 
238 
235 

200 
182 
163 
129 
138 

126 
107 
95 
83 
74 

66 
60 
63 
46 
45 

41 
36 
35 
35 
33 

80 
35 

31 
44 
44 

51 
59 

68 
71 
71 
73 

77 

81 
86 
93 
98 
90 

82 
75 
76 
82 

2 

83 
97 
113 
121 
125 

131 
132 
127 
110 
101 

91 
91 
110 
119 
126 

122 

127 
129 
129 
132 

132 
125 
113 
104 
101 

08 
M 
99 
100 
110 
117 

103 
104 
109 
129 
133 

129 
131 
127 
126 
131 

132 
122 

126 
129 
132 

134 
133 
134 
133 
146 

177 
211 
219 
224 
235 

278 
323 
884 
457 
627 

577 
634 
676 
702 
733 

962 
795 
839 
839 

884 

936 
1,000 
1,030 
1,060 
1,090 

1,120 
1,150 
1,180 
1,211 
1,188 

1,224 
1,266 
1,248 
1,279 
1,326 

1,297 
1,300 
1,297 
1,344 
1,354 
1,274 

1,248 
1,193 
1,141 
1  115 
1,027 

936 

2 

3 

4 

5 

6 

7 

884 

8 

860 

9 

837 

ID 

806 

11 

787 

12 

754 

13 

720 

14 

673 

15 

691 

16 

777 

17  

834 

18 

650 

ig  

754 

20 

408 

410 
410 
416 
405 
390 

871 
879 
418 
468 
468 
444 

795 

21  

761 

22 

951 

23 

741 

24 

668 

26  

707 

26     

640 

27 

680 

28 

627 

29 

416 

80 

860 

11 
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MonthUf^  diicharge  of  Roseau  River  at  Dominion  City,  Canaday  for  1912. 


[Drainage  area,  2,280  square  miles.] 

IK^th. 

Discharge  in  second-feet. 

Month. 

Discharge  in  second-feet. 

pTf^^'n^^^  in  • 

Minimum. 

Mean. 

Maximum. 

Mean. 

May2(Wl 

468 

410 

98 

132 

371 
45 
30 
83 

416 
200 
60 
113 

September 

October 

November 

Pflcember 

S27 
1,354 
1,248 

103 
677 
889 

1,059 
796 

July 

August 

«80 

a  Estimated. 
WEST  BRANCH   OP  ROSEAU  RIVER   NEAR   MALUNO,   MINN. 

LocatLon.— At  the  highway  bridge  near  the  center  of  sec.  7,  T.  161  N.,  R.  39  W., 
6i  miles  south  of  Roseau,  1  mile  west  of  Malimg  post  office,  and  half  a  mile  above 
the  mouth  of  the  East  Branch. 

Beoords  available.— May  6, 1911,  to  November  15, 1912. 

Draixiage  area. — 265  square  miles. 

Gag:e.— Vertical  staff. 

Channel. — ^Probably  fairly  permanent,  although  there  is  a  poesibility  of  temporary 
backwater  from  the  East  Branch. 

Discharge  measureznents. — ^Made  at  the  bridge  except  during  low  stages,  when 
they  are  made  at  a  wading  section.  Discharge  measurements  are  also  made  on 
the  Eafit  Branch  a  short  distance  above  the  junction  and  on  Roseau  River  at 
Roseau  for  the  purpose  of  determining  the  portion  of  the  flow  at  Roseau  that 
comes  from  the  East  Branch,  and  to  estimate  the  entire  flow  below  that  point,  as 
conditions  of  flow  below  the  jimction  of  the  two  branches  are  very  un&vorable 
for  the  establishment  of  a  regular  station. 

Winter  flow. — From  November  to  April  the  river  is  frozen  over  and  observations 
are  discontinued. 

Artificial  control. — ^Much  of  the  area  drained  by  Roseau  River  is  so  swampy  that  it 
can  not  be  cultivated  without  drainage.  In  connection  with  this  work  the  river 
channel  has  been  straightened  and  widened  to  80  feet  for  a  distance  of  40  miles; 
a  drainage  system  benefiting  90,000  acres  of  land  south  of  the  river  dischargee 
into  the  Roseau  by  10  ditches  1  mile  apart  in  T.  163,  Rs.  43  and  44.  Another 
ditch  system,  draining  about  20,000  acres,  enters  Roseau  River  in  sec.  6,  T. 
162N.,  R.  39W. 

Discharge  measurements  of  West  Branch  of  Roseau  River  near  Malung,  Minn.,  in  1912. 


Date. 

Hydrographer. 

Gaee 
height. 

DI». 
charie. 

8ept.l7a 

F.F, f'bftn'lW  .,          ,                                                                  .             .. 

JPeee. 
2.40 
7.22 

Sec-ft. 
6.8 

Oct.     9 

W.  B.  Stevenson 

387 

a  Wading  measurement. 
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XHaduarge  nuawremenU  of  East  Branch  of  Roseau  River  near  Malung,  Minn.,  in  191 1. 


I>ate. 

Hydrograpber. 

Gage 
height. 

Dl». 
charge. 

Sept.  17 

E.  F.  Chandler 

Feel. 
2.99 
6.43 

110 

Oct.     9 

W.B.  Stevenaon 

844 

Discharge  measurements  of  Roseau  River  at  Roseau,  Minn.,  in  1912. 


I>ate. 

Hydrographer. 

he^t 

Dis- 
charge. 

Sept.  18 

F,  TT.  nhfindW , 

Feet. 
3.49 
8.43 

Sec-ft. 
101 

Oct.   10 

W.  B.  StfiYenaon 

756 

J>aiJy  gage  height,  in  feet,  of  West  Branch  of  Roseau  River  near  Malung,  Minn.,  for  1912. 

[August  Hedln,  observer.] 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

1 

2.46 

2.8 
2.7 
2.7 
2.8 

2.8 
2.8 
3.2 
3.15 
3.16 

3.1 

3.0 

3.06 

2.9 

2.9 

2.8 

2.8 

2.8 

2.75 

2.7 

2.6 
2.6 
2.6 
2.6 
2.6 

Z55 

2.55 

2.55 

2.6 

2.5 

2.6 

2.6 
2.6 
2.6 
2.6 
2.65 

2.6 

2.45 
2.45 
2.4 
2.4 

2.35 

2.3 

2.3 

2.25 

2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.15 

2.15 

2.1 

2.1 

2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

2.05 
2.05 
2.06 
2.0 
2.0 

2.0 
2.0 
2.2 
2.15 
2.16 

2.1 
2.1 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 

206 
2.05 
2.0 
2.0 
20 

2.0 
22 
22 
2.2 
22 
2.2 

2  2 
2  2 
2  2 
21 
21 

21 
21 
22 
23 
236 

23 
2  25 
225 
2  2 
22 

215 

21 

21 

21 

2.1 

21 
21 
21 
21 
21 

21 
21 
21 
2  2 
2  2 
2  2 

2  2 
22 
215 
215 
215 

21 
21 
21 
21 
21 

21 
21 
21 
21 
21 

22 
2  4 
25 
25 
26 

26 
2  7 
3.6 
4.06 
5.1 

6.6 
8.5 
9.16 
9.9 
10.66 

11.6 
11.4 
10.8 
10.1 
9.2 

8.2 
7.5 
7.3 
7.2 
7.0 

6.7 
6.6 
6.6 
.  6.4 
6.1 

6.8 
6.5 
5.2 
5.0 
4.8 

4.6 
4.4 
4.2 

4.0 
3.9 

8.8 
3.7 
3.6 
3.7 
4.0 
4.6 

4.6 

2 

3.7 
4.3 
4.5 
4.46 

4.06 
3.56 
8.4 
3.2 

2.66 

2.7 
2.8 
2.8 
2.7 
2.6 

2.6 
2.6 
2.6 
2.5 
2.6 

2.46 

2.45 

2.46 

2.4 

Z4 

2.6 
2.6 
2.46 
2.5 
2.6 

4  4 

3 

4.3 

4 

4  0 

5 1 

4.0 

6 

3.9 

7 

3.9 

8 

3.9 

9 ^ 

4.0 

10 

4.2 

11 

4.2 

12 

4.1 

13 

4.0 

14 

3.9 

15 

3.8 

16 

3.6 

17 

3.6 

18 

3.6 

19 

3.6 

ao 

3.4 

21 

3.2 

22 

3.3 

23 

3.6 

24 

3.2 

25 

3.0 

28 

3.0 

27 

29 

28 

29 

29 

2  8 

30 

27 

31 

Note.— Belation  of  gage  heigiht  to  discharge  affected  by  ice  Jan.  1  to  aboat  Apr.  6  and  about  Not#  18  to  30. 
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DaUy  discharge f  in  ucond-feety  of  West  Branch  o/Rouau  River  near  Mahmg,  Minn.,  fat 

1912, 


I>ay. 

Apr. 

May. 

Tune. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

1 

8.7 
18 
15 
15 
18 

18 
18 
33 
81 
31 

29 
25 
27 
21 
21 

18 
18 
18 
16 
15 

12 
12 
12 
12 
12 

11 

11 

11 
9.8 
9.8 
9.8 

9.8 
12 
12 
12 
11 

9.8 
8.7 
8.7 
7.6 
7.6 

6.6 
5.6 
5.6 
4.7 
3.8 

3.8 
3.8 
3.8 
3.8 
3.8 

8.0 
3.0 
2.2 
2.2 
2.2 

Z2 
2.2 
2.2 
2.2 
2.2 

1.6 
1.5 
1.5 
.8 
.8 

.8 

.8 

8.8 

3.0 

3.0 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

1.5 
1.5 
.8 
.8 
.8 

.8 
3.8 
3.8 
3.8 
3.8 
3.8 

3.8 
3.8 
8.8 
2.2 
2.2 

2.2 
2.2 
8.8 
5.6 
6.6 

6.6 
4.7 
4.7 
3.8 
3.8 

8.0 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
%2 
3.8 
3.8 
3.8 

3.8 
3.8 
3.0 
3.0 
3.0 

2.2 
2.2 
2.2 
2.2 
2.2 

2.2 
2.2 
2.2 
2.2 
2.2 

3.8 
7.6 
9.8 
9.8 
12 

12 
15 
49 
84 
164 

314 
556 
652. 
773 
900 

1,040 

807 
660 

514 
421 
396 
384 
300 

32S 
314 
803 
202 

200 

230 
200 
173 
155 
138 

m 

108 
94 
80 
73 

67 
61 
55 
61 
80 
115 

115 

2 

108 

3 

im 

4 

80 

6 

80 

6 

73 

7 

62 
43 
33 
14 

15 
18 
18 
15 
12 

12 

12 
9.8 
0.8 
9.8 

8.7 
8.7 

a7 

7.6 
7.6 

9.8 
9.8 
8.7 
9.8 
9.8 

73 

8 

73 

0 

80 

10 

94 

11 

94 

12 

87 

13..  .                    

80 

14 

73 

•  15 

67 

16 

55 

17 

55 

18 

19 

ao 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

81 

NoTE.->Dai]y  discharge  computed  from  a  rating  curve  fairly  well  defined  between  29  and  480  second-feet 
(gage  heights,  3.1  and  8.0  feet).  Above  discharge  486  second-feet  (gaee  height,  8.0  feet)  the  rating  curve  is 
an  extension,  but  is  probably  accurate  within  about  10  per  cent  at  dXschaige  900  second-feet  (gage  heli^t, 
11.0  feet).  Discharge  Jan.  1  to  Apr.  6  estimated,  because  of  Ice,  by  Prof.  E.r.  Chandler,  from  cUmatok^ 
records,  discharge  of  adjacent  drainage  areas,  and  observer's  notes  concerning  anv  marked  variadon  in 
discharge,  as  follows:  Jan.  1-31, 0.4  second-foot;  Feb.  1-20, 0.2  second-foot;  Mar.  1-31, 0.5  second-foot;  Apr. 
1-6,  42  second-feet,  varying  from  about  1  to  62  second-feet.  It  should  be  noted  that  these  estimates  are 
based  on  less  data  than  estimates  at  most  stations  in  this  report  and  that  they  simply  represent  the  best 
values  available  for  publicatfon.  Discharge  Nov.  18-30  estimated,  because  of  ice,  from  gage  heights  and 
oltanatologic  records  at  27  seoond-Ceet,  varying  from  about  49  to  10  second-feet. 

Monthly  discharge  of  West  Branch  of  Roseau  River  near  Mahmgf  Minn.  ^  for  1912, 
[Drainage  area,  265  square  miles. «] 


Month. 

Discharge  in  second-feet. 

Accu- 

TLfftytnifmi 

Mean. 

racy. 

January 

0.4 
.2 
.5 
20.5 
17.3 
6.00 
2.00 
3.21 
120 
318 
68.0 

February 

March 

April 

C. 

li&y^^.:.::::::l:v^:\\::\::\\::::\\\:\:\::::[::\::v.v.\\[" 

33 

12 

3.8 

6.6 

900 

1,040 

115 

8.7 
2.2 
.8 
2.2 
2.2 
66 

B 

Jtuie X . . 

C. 

July 

D 

August 

D. 

September 

C. 

October 

c. 

November ^  ...^ 

c 

a«Seoond-feet  per  square  mile"  and  "Run-olT  (depth  in  inches)"  are  not  published  forthtsstatkm 
because  the  laree  number  of  swamps,  some  of  which  are  artiflciaUy  drained,  in  the  drainage  area  render 
such  values  misleadhig. 

NoTK.— See  footnote  to  table  of  daily  discharge. 
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MOUSE   BIVEB  AT  MINOT;  N.  DAK. 

I«oeation.^At  the  Anne  Street  footbridge  northeast  of  the  Great  Northern  Railway 
xoundhouse  at  Minot,  N.  Dak. 

Xtecords  available.— May  5, 1903,  to  December  31, 1912. 

1>TaisuLge  area. — 8,400  square  miles. 

Cki^.— Vertical  staff  attached  to  pier  of  the  Anne  Street  Bridge.  The  original  gage, 
superseded  in  1910  by  this  gage,  was  at  a  bridge  about  40  rods  ferther  upstream. 
At  low  stage,  because  the  water  is  ponded  by  a  dam  below,  there  is  no  appreciable 
slope  in  the  water  sur&tce  and  the  gage  zeros  at  the  old  and  present  sites  have  the 
same  elevation;  at  high  stage  there  is  a  slight  slope  in  the  water  surface;  hence, 
at  highest  stage  the  present  gage  would  read  slightly  less  than  the  original  gage 
would  have  done,  but  the  difference  is  probably  leas  than  0.1  foot,  even  at 
extreme  high  water.    Datum  unchanged. 

Chaxmel. — Clay  and  silt;  slightly  shifting. 

2>iBcharge  measurementa. — ^Made  from  the  Anne  Street  Bridge  at  medium  and 
high  stages.  At  low  stage  made  by  wading  some  rods  below  the  dam  at  the  Min- 
neapolis, St.  Paul  &  Sault  Ste.  Marie  Railway  water  tank. 

IVlxiter  flow.— The  relation  of  gage  height  to  discharge  is  somewhat  affected  by  ice 
from  about  the  middle  of  November  to  the  middle  of  April;  if  the  river  is  low 
enough  to  be  controlled  at  the  gage  entirely  by  the  weir  formula  due  to  the  dam, 
the  effect  of  the  ice  is  not  so  considerable.  In  most  winters  the  dischaiige  is  very 
small,  as  has  been  found  by  actual  dischai^  measurements  occasionally.  Thus, 
from  a  few  gage  readings  each  winter  estimates  of  flow  may  be  made  which  are 
not  in  error  to  the  amount  of  a  large  quantity  of  water. 

Arttfldal  control.— A  dam  4  feet  high  at  the  Minneapolis,  St.  Paul  A  Sault  Ste.  Marie 
Railway  water  tank,  1  mile  below  the  gage  (along  the  channel),  raises  the  water 
at  the  gage  about  3  feet  at  ordinary  low  stage.  The  dam  has  no  sluices,  being 
designed  merely  to  give  enough  depth  of  water  for  the  intake-pipe  suction;  but 
it  is  not  absolutely  tig^t.  When  the  discharge  is  less  than  about  6  second-feet 
the  water  level  faUs  below  the  crest  of  the  dam.  The  crest  of  the  dam  is  nearly 
level  and  can  be  considered  as  a  broad-crested  weir  until  (at  gage  reading  about 
6  feet)  corrections  for  submergence  of  the  weir  by  the  filling  of  the  channel  below 
the  weir  need  be  applied.  The  dam  was  raised  about  0.7  foot  in  March,  1911; 
previous  to  that  time  ordinary  low-water  level  at  the  gage  was  0.7  foot  leas  than 
now. 

Accuracy. — ^The  percentage  errors  of  the  results  for  the  low-water  period  may  be 
largely  due  to  small  errors  by  the  gage  observer  and  the  undetermined  leakage 
through  the  dam,  although  the  error  is  but  a  few  second-feet.  At  medium  stages 
the  results  are  good. 

Discharge  measuremenU  of  Mouse  River  at  Minotf  N.  Dak.,  in  191i. 


Date. 

Hydrographer. 

he^t. 

Dl». 
charge. 

Apr.    0 
10 

Ctoorce  Bbner 

Feet. 
7.10 
7.12 
4.41 

aee.-ft. 
613 

.^!!X^?!r.^::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

681 

8ept.l9s 

K.  F.  Oandlfr 

16.0 

a  Wading 
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Daily  gage  height,  in  feet,  of  Mouse  Rtver  at  Minot,  N.  Dak.,  for  1912, 
[Ephnim  Cox  and  F.  O.  BennswiU,  ofaaervers.] 


Day. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Bept 

Oct, 

Not. 

1  

6.5 
6.4 
6.4 
6.4 
6.4 

6.5 
6.9 
7.1 
7.1 
7.2 

7.4 
7.6 
7.7 
7.8 
8.6 

9.0 
9.5 
9.9 
10.2 
10.4 

10.1 
9.7 
8.6 
7.4 
7.1 

6.8 
6.5 
6.3 
6.1 
5.9 

5.8 

6.7 

5.65 

5.6 

5.65 

6.8 

6.75 

6.8 

6.85 

6.9 

5.9 
6.0 
6.1 
6.2 
6.4 

6.6 
6.8 
7.1 
7.4 
7.7 

8.1 
8.7 
8.8 
8.9 
8.8 

8.0 
7.6 
7.1 
6.9 
6.8 
6.7 

6.7 
6.6 
6.4 
6.4 
6.4 

6.4 
6.2 
6.1 
6.0 
6.9 

6.8 
5.7 
5.6 
6.6 
6.46 

6.45 

6.4 

6.4 

6.3 

6.25 

6.2 

5.1 

5.05 

5.0 

6.0 

6.0 

4.95 

4.9 

4.8 

4.8 

4.8 
4.8 
4.8 
4.8 
4.8 

4.8 
4.8 
4.8 
4.8 
4.8 

4.8 
4.8 
4.8 
4.8 
4.8 

4.75 
4.75 
4.75 
4.75 
4.75 

4.75 
4.75 
4.8 
4.8 
4.8 

4.8 
4.8 
4.8 
4.8 
4.8 
4.76 

4.75 

4.7 

4.7 

4.7 

4.7 

4.7 
4.7 
4.7 
4.7 
4.7 

4.7 

4.7 

4.65 

4.f55 

4.65 

4.6 
4.6 
4.6 
4.6 
4.6 

4.6 
4.6 
4.6 
4.6 
4.6 

4.65 

4.55 

4.55 

4.55 

4.6 

4.65 

4.65 
4.65 
4.6 
4.6 
4.55 

4.55 
4.55 
4.55 
4.55 
4.55 

4.5 
4.5 
4.5 
4.5 
4.5 

4.5 
4.5 
4.6 
4.5 
4.6 

4.5 

4.55 

4.55 

4.6 

4.65 

4.7 
4.7 
4.7 
4.7 
4.7 

4.55 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.5 

4.55 

4.6 

4.65 

4.7 

4.75 

4.75 

4.8 

4.8 
4.75 
4.75 
4.75 
4.75 

4.75 

4.75 

4.7 

4.7 

4.7 

4.7 

4.7 

4.75 

4.75 

4.75 

4.8 

4.8 

2 

4.8 

3     :::::::...: 

4-75 

4 

4.75 

6     

4.7 

0 

4.7 

7   

4.7 

8     

4.7 

9    

4.7 

10 

4.7 

11  

4.7 

12    

4.7 

13   

4.65 

14   

4.65 

15  

4.65 

16 

4.65 

17     

4.65 

18   

4.66 

19     •  

4.65 

20 ' 

4.65 

21  

4.6 

22      .::::: 

4.6 

23 , 



4.6 

24     

4.85 
4.05 

5.2 

5.35 
5.55 
5.95 
6.4 
6.6 

4.6 

26 

4.6 

26 

4.6 

27    

4.6 

28 

4.6 

29    

4.6 

30 

4.6 

31 

NoTK.— Severe  ice  conditions  existed  during  the  winter  months  and  no  gage  heights  were  read.  The 
records  from  M  ar.  24  to  31  and  from  Nov.  14  to  31  are  believed  tx>  have  been  affected  by  ice.  On  Feb.  15  the 
observer  reported  that  there  was  no  water  running. 

Daily  discharge ,  in  second-feet,  of  Mouse  River  at  Minot,  N.  Dak.,  for  1912. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

450 
426 
426 
426 
426 

450 
546 
504 
594 
618 

666 
714 
737 
760 
929 

1,000 
1,080 
1,140 
1,180 
1200 

282 

258 
246 
235 
246 

282 
270 
282 
294 
306 

306 
330 
354 
378 
426 

474 
522 
504 
666 
737 

498 
474 
426 
426 
426 

426 
378 
354 
330 
306 

282 
258 
235 
212 
201 

201 
190 
190 
168 
168 

69 
69 
69 
60 
60 

60 
69 
69 
69 
69 

69 
69 
69 
69 
00 

60 
60 
60 
60 
60 

60 
52 
52 

52 

52 
62 
62 
62 
62 

52 
52 
44 
44 
44 

36 
36 
36 
86 
86 

44 
44 

36 
36 
30 

30 
30 
30 
30 
30 

24 
24 
24 
24 
24 

24 
24 
24 
24 
24 

30 
24 
24 
24 
24 

24 
24 
34 

30 
36 

44 

62 
60 
60 
60 

e» 

60 
60 
00 
60 

09 

2 

60 

3 

60 

4 

60 

5 

52 

6 

52 

7 

62 

8 

52 

9 

52 

10 

52 

11 

52 

12 

53 

13 

44 

14 

88 

15 

36 

16 

95 

17 

36 

18 

38 

19 

36 

» 

[     36 
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DotZy  diicharge,  in  unxmd-fut,  of  Mouse  River  at  Minoiy  N.  i)afc.,/ori9i;e— Continued. 


Diiy. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

31 

1,160 

1,110 

039 

666 

604 

523 
460 
403 
364 
306 

837 
047 
966 
963 
966 

805 
660 
604 
646 
623 
496 

147 
136 
116 
106 
106 

106 
96 
87 
69 
60 

60 
60 
69 
00 
00 

60 
60 
60 
60 
60 
60 

86 
86 
36 
36 
36 

30 
30 
30 
30 
36 
44 

24 
80 
30 
36 
44 

62 
62 

63 
62 
63 

60 
60 
62 
62 
62 

62 
62 
60 
60 
60 
60 

30 
30 
30 

23 

23 

34 

13 
20 

62 
78 
136 
246 
890 
460 

30 
30 

30 
30 
30 

25 

2S 

27 

28 

29 

30 

ao 

30 

ai 

detenntoed  from  a  rating  curve  that  is  birly  well  defined  for  medium  and  high  statm. 


Dl9ch8i;ges  firom  liar.  24  to  31  and  from  Nov.  14  to  30  were  eet&iated  firom  obaerver's  notes  vdS  weaS 

reports.    The  flow  previous  to  about  Mar.  20  was  very  low  and  is  believed  to  have  been  1  second-foot  or 
less.   The  mean  flow  during  December  was  probably  about  10  or  16  second-feet. 


Monthly  discharge  of  Mouse  River  at  Minot,  N.  Dak.,  for  1912. 


Discharge  in  second-feet. 


Mnylmnm  _    VfnlTniini-       Mean. 


Run-off 

(total  in 

acre-fieet). 


Accu- 
racy. 


March  24-^1. 

Ajwll 

May 

June 

July 

August 

September... 

October 

November. . . 


450 
1,200 
083 
408 
60 
60 
62 
60 
60 


13 
306 
236 
60 
60 
30 
24 
24 


173 

606 

511 

230 
66.7 
42.7 
33.6 
4&0 
42.3 


2,750 
41,400 
31,400 
14,200 
4,100 
2,630 
1,000 
2,050 
2,620 


The  period. 


104,000 


EVAPORATION  AT  UNIVERSITY,  N.  DAK.  * 

The  evaporation  gage  at  Univendty,  N.  Dak.,  was  established  April  17,  1905.  It 
is  located  on  a  pool  in  a  ravine  called  English  Coulee,  which  runs  through  the  campus 
of  the  University  of  North  Dakota,  which  is  immediately  west  of  Grand  Forks, 
N.  Dak.,  and  2  miles  west  of  the  Minnesota  boundary. 

The  records  at  this  station  were  continued  in  1912,  daily  observations  being  made 
during  the  entire  open  season,  except  the  first  10  days.  The  gage  was  protected  from 
disturbance,  and  the  records  of  observations  are  reliable. 

The  coulee  drains  about  60  square  miles  of  very  level  prairie.  Except  for  brief 
freshets  the  flow  in  the  coulee  is  small,  varying  from  1  second-foot  or  less  to  20  second- 
feet.    In  very  dry  weather  the  water  lies  in  pools  with  scarcely  any  perceptible  flow. 

A  heavy  galvanized-iron  tank,  3  feet  square  and  18  inches  deep,  is  placed  in  the 
center  of  an  anchored  raft,  so  that  the  water  in  the  tank  is  at  the  same  level  as  the  water 
surface  outside.  The  tank  is  filled  nearly  to  the  top,  to  a  height  precisely  marked  by 
the  pointed  tip  of  a  vertical  rod  in  the  center  of  the  tank.  Once  each  day,  after  the 
change  produced  by  evaporation  or  rainfall,  the  water  level  is  restored  to  the  original 
height,  the  precise  amount  of  water  transferred  being  measured  with  a  cup  of  such  size 
that  one  cupful  of  water  is  equivalent  to  0.01  inch  depth  in  the  tank. 

>  For  complete  descriptioa  of  tliis  station  and  records  of  evaporation,  rainfall,  and  temperature  for  1005 
to  1006,  see  U.  8.  GmL  Survey  Wate^Supply  Paper  246,  pp.  64-67, 10X0. 
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A  standard  rain  gage  is  located  on  Uie  open  prairie  about  10  rods  distant.  On  days 
of  rainfall  the  difference  (which  is  usually  small)  between  the  quantity  measored  by 
the  rain  gage  and  the  surplus  in  the  tank  is  considered  the  total  evaporatioii  for  the 
day. 

Observations  were  made  usually  about  half  an  hour  before  sunset.  The  tempera- 
ture of  the  water  recorded  is  the  observation  of  the  water  in  the  tank;  as  the  tank  is  a 
metal  tank,  it  has  been  found  that  at  that  time  of  the  day  there  is  rarely  a 
perceptible  difference  in  temperature  reading  between  the  water  within  and  without 
the  tank.  The  temperature  of  the  air  as  recorded  is  the  mean  of  the  readings  of  the 
standard  self-recording  maximum  and  the  self-recording  minimum  thermometers  for 
the  preceding  24  hours. 

The  following  table  shows  for  each  10-day  period  during  1912  the  groas  evaporation, 
the  total  rainfall,  and  the  mean  temperatures  for  the  10  observations  of  the  water  and 
of  the  air. 

Evaporatioriy  rainfall,  and  temperature  at  University ,  N.  Dak.,  for  1912. 
[T.  T.  Qulrke  and  Thos.  O.  Jobnson,  observers.] 


Date. 

Evapo- 
ration. 

Rain- 
foU. 

Mean  tempera- 
ture. 

Date. 

Evapo- 
ration. 

Rain- 
liall. 

Mean  temper- 
ature. 

Water. 

Air. 

Water. 

Air. 

Apr.  19-20 

Inchu. 
0.19 
.75 
1.84 
1.20 
1.94 
1.62 
1.63 
2.64 
1.97 
1.86 
1.93 
1.24 

Inches. 

aoo 

.78 
1.85 
.16 
.91 
.00 
.06 
.00 
2.71 
1.17 
1.41 
.97 

•F. 
54 
49 
54 
57 
64 
63 
68 
84 
77 
09 
73 
67 

•F. 
43 
44 

51 
50 
61 
57 
59 
73 
70 
61 
69 
61 

Aug.  11-20....!.... 

/ncftev. 
1.32 
1.38 
1.41 
1.33 
1.49 
.67 
.61 
.48 
.15 

Indtet. 
a  75 
.98 
1.66 
1.10 
2.40 
.26 
.00 
.03 
.05 

•F. 
68 
05 
68 
57 
44 
47 
42 
37 
32 

•F. 

G2 

21-30 

21-31 

63 

May    1-10 

Sept,  1-10 

67 

11-20 

11-20 

53 

21-31 

21-^30 

42 

June  1-10 

Oct.    1-10 

50 

11-20 

11-20 

48 

21-30 

21-31 

40 

July    1-10 

Nov.  1-9 

33 

11-20 

Total  forpe- 

21-31 

27.45 

17.25 

Aug.    1-10 

RAINY  RIVER  AT  INTERNATIONAL  FALLS,   MINN. 

Location. — At  the  steamboat  dock  half  a  mile  below  the  dam  at  International  Falls. 

Beoords  available.— March  1,  1907,  to  December  31, 1912. 

Drainage  area. — 14,600  square  miles. 

Gage. — ^Vertical  staff  installed  by  the  United  States  Geological  Survey  April  20, 1911, 
at  the  American  steamboat  dock  below  the  falls.  Prior  to  this  date  gage  heists 
furnished  through  the  courtesy  of  the  Minnesota  &  Ontario  Power  Co.  were  read 
on  a  gage  located  just  below  the  dam,  first  on  the  Canadian  side  but  later  on  the 
American  side.  The  zero  of  the  Survey  gage  is  460.99  feet  above  that  of  the  power 
company's  gage,  when  the  slope  ^  of  the  river  between  the  two  points  is  considered. 

Channel. — ^Practically  permanent. 

Discharge  meaaurementa. — Discharge  measurements  prior  to  1911  were  made  by 
means  of  a  boat  and  cable  at  a  section  several  hundred  yards  below  the  gage, 
where  an  island  divides  the  river  into  two  channels.  Since  1911  measurements 
have  been  made  above  the  island,  where  the  river  flows  in  one  channel  and  the 
velocities  are  better  distributed. 

>  Slope  dotermined  at  gage  height  2.65  feet. 


Digitized  by  VjOOQ IC 


HUDSON  BAY  DRAINAGE  ABEA  IN  UNITED  STATES. 


61 


^Winter  flow. — Ice  raiely  fonns  in  the  long  etretcb  of  water  below  the  dam,  but  it  does 
format  the  rapids  below  the  open  stretch,  causing  serious  backwater  at  the  gage, 
amounting  at  times  to  more  than  2  feet.  During  1909  and  1910  the  monthly  flow 
during  the  winter  has  been  estimated  indirectly  from  records  of  flow  through  the 
turbines  as  kept  by  the  power  company.  During  1911  and  1912  the  winter  flow 
has  been  estimated  directly  from  records  of  flow  through  the  turbines  as  com- 
puted by  the  Canadian  Department  of  Public  Works.  Winter  estimates  for  periods 
previous  to  1910  can  be  considered  only  approximate . 

-Artiflcial  control.— The  dam  above  the  gaging  station  raises  the  water  level  in  Rainy 
Lake  to  such  an  extent  as  to  cause  a  large  increase  in  the  storage.  Since  the  dam 
and  power  house  have  been  in  operation  practically  no  water  has  passed  over  the 
creet,  the  entire  flow  of  the  river  going  through  the  turbines  and  sluice  gates.  The 
plant  is  run  on  a  24-hour  basis,  however,  so  ^at  with  the  exception  of  the  Sunday 
flow  the  discharge  is  fairly  uniform,  though  it  does  not  represent  the  natural  flow. 

Accuracy. — Studieis  of  the  records  at  this  station  made  by  Mr.  Adolph  Meyer,  consult- 
ing engineer  of  the  International  Joint  Commission,  based  on  more  complete  data 
than  were  available  when  Water-Supply  Paper  305  and  the  report  of  the  water 
resources  investigations  of  Miimeeota  for  190^1912  were  prepared,  indicate  that 
the  estimates  of  monthly  discharge  published  in  those  reports  are  in  error.  The 
percentage  of  error  deduced  by  comparison  with  Mr.  Meyer's  results  is  as  follows: 

EsixmaUd  erroTB  in  published  tables  of  monthly  discharge. 


Year. 

Period. 

Error  (per 
oaot). 

Year. 

Period. 

Error  (per 
cent). 

1907 

March  and  ApriL 

+12 

+40 

-12  to -14 

+27  to +37 

+60 

+10 

+8 

-14 

1000.... 

1010.... 
1011.... 

January  and  Febmary 

ApriltoMay 

+16 

—11 

Augiist  to  NoVembar 

FftfiniftTT  to  Ai»Hl-  - . . 

December 

— fiO 

1906  .  . 

January  to  March 

-50  to  -67 

Mav 

November 

+14 

Juna 

AprU 

+20 

JiiIt  to  SaDtombar 

June 

+10 

Dacambtf . ,.,.,,. 

Values  for  all  other  months,  1907-1912,  are  within  the  accuracy  ratings  as  published. 
Cooperation. — Estimates  of  flow  through  the  power  house  and  results  of  discharge 
measurements  furnished  by  Canadian  Department  of  Public  Works.  Resulto  of 
current-meter  measurements  by  the  Canadian  Department  of  the  Interior,  water- 
power  branch. 

Discharge  measurements  of  Rainy  River  at  International  Falls,  Minn.,  in  191t' 


Date. 

Hydrograpber. 

hel^t. 

Dia- 
oharge. 

Date. 

hel^t. 

Dis- 
charge. 

7flp,   «k> 

8.  B.  Soal6 

Feei. 
3.00 
3.18 
2.72 
3.38 
2.62 
2.26 
3.80 

Sec-fi. 
6,000 
6,680 
6,040 
6,080 
6,680 
6,880 
8,880 

Aug.    6 

8ept.  3 

0 

10 

Oct.     2 

Nov.    6 

e.e.scovii* 

4.16 
4.46 
8.33 
3.33 
2.65 
2.23 
2.88 

Sec-ft. 
69  tsO 

Feb.  16a 
Mar.  13a 

A.  A.  Anderson  » 

W.J.Stowartft 

do 

do 

8.  B.  8oul^ 

HoytandSouM 

A.Pteroe& 

0)060 
«I7,7I)0 
<i7,7aO 
<<6,440 
<i5,160 
<i6,420 

May    7c 
June    1 

do 

« 

13 

A.Pieroefr 

July  23 

W.J.Stewart* 

R.H.Nelsonfr 

a  River  open  at  measuring  aeotUm.   Backwater  at  gage  from  ice  below. 

5  Canadian  engineers. 

e  Backwater  from  Big  Fork  and  Little  Fork  rivers. 

d  The  results  of  these  measurements  were  not  available  when  the  computations  and  studies  of  the  dia- 
charge  data  for  this  station  were  made.  The  measurements  were  made  with  current  meters  which  had 
to  be  rerated  before  the  results  could  be  obtained. 

e  Canadian  Department  of  FubUo  Works. 
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DoXty  nage  heighi,  in  feet,  of  Rainy  River  at  International  FdUt,  Minn.,  far  191  f, 

[Robert  Cai>le,  obserro-.] 


Day. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

1.7 

8.1 

8.1 

1.40 

3.0 

2.6 

1.70 

4.6 

214 

8.4 

2L8 

3.0 

3.6 

3.1 

1.8 

2L9 

3l3 

2lO 

4w7 

2L1 

8.3 

2l8 

8.4 

3.9 

3.5 

1.8 

2L8 

2l5 

3.0 

4.7 

2L6 

8.2 

2l2 

3.4 

3.0 

2L4 

1.85 

3.0 

2l5 

1.65 

4.3 

8.5 

8.1 

2.1 

3.4 

2.8 

3.0 

L7 

2l4 

2l6 

L80 

i.1 

8.6 

8.2 

2L0 

8.4 

3.3 

8.0 

1.6 

2l5 

2.6 

2.Q 

4.8 

8.8 

2.1 

3.0 

3.0 

8.5 

2.9 

.55 

3.5 

2.5 

1.65 

4.6 

8.6 

2.8 

X9 

3.5 

8.4 

3.0 

1.10 

8.9 

3.4 

1.0 

4.4 

8.4 

2L9 

2.9 

8.4 

8.4 

3.1 

1.7 

3.8 

3.1 

3.6 

4.3 

8.4 

3.0 

2L8 

8.7 

3.8 

2.4 

2.0 

4.0 

3l3 

3.8 

4.3 

:i.7 

3.0 

2L2 

8.8 

2L8 

2.3 

2.0 

8.9 

314 

8.3 

8.8 

8.6 

8.0 

2.2 

4.1 

2.8 

2.8 

3.0 

8.1 

3.4 

8.3 

8.6 

8.4 

8.1 

2L6 

4.3 

8.4 

2.7 

2.0 

3.8 

3l8 

8.3 

8.6 

8.4 

2L6 

2L8 

3.0 

3.4 

2.7 

1.5 

3.7 

3.3 

3.9 

8.5 

8w4 

2L8 

2L8 

3*1 

3.3 

2.8 

1.3 

3.9 

3.3 

8.0 

8.4 

2.8 

2.0 

2.8 

8.7 

3.2 

2.6 

2.1 

3.9 

1.9 

8.6 

3.7 

8.0 

2.9 

%1 

3.9 

8.0 

1.80 

1.9 

3.8 

3.9 

8.8 

8.0 

8.2 

2.8 

2.2 

3.9 

2.3 

1.70 

1.85 

8.6 

3.1 

8.4 

3.9 

3.0 

2.8 

2L4 

8.9 

2.1 

3.3 

1.86 

3.6 

3.1 

2.7 

8.1 

2.7 

2L0 

2L8 

4.0 

2l7 

2.6 

1.9 

2.6 

3.3 

8.3 

8.6 

3L7 

2.6 

2.8 

8.2 

3.9 

2.6 

1.06 

a3 

2.3 

8.6 

8.8 

2.4 

12 

8.0 

8.0 

Z9 

2.7 

.9 

8.2 

2.4 

3.6 

3.8 

Z3 

2L7 

2.9 

8.8 

2.9 

2.6 

1.75 

3.2 

2.0 

8.8 

Z6 

2.3 

%% 

2.8 

8.9 

2.8 

1.7 

1.9 

3.3 

2.0 

8.9 

2.7 

16 

2.8 

2.3 

3.8 

2.2 

1.9 

2.0 

3.0 

3L2 

3.9 

2.3 

8.2 

2.8 

2.3 

3,8 

2.4 

2.2 

2.2 

1.9 

3.0 

3.9 

2.6 

4.4 

2.8 

2.7 

8.6 

3.0 

2.3 

2.4 

2.1 

2.0 

8.9 

2.4 

4.0 

2L1 

2.8 

2.7 

3.1 

2.2 

1.9 

2.7 

1.9 

3.8 

2.6 

8.5 

2.1 

2.8 

2.3 

3.1 

2.0 

1.9 

2.7 

1.0 

4.6 

2.6 

3.2 

2l7 

2.8 

3.2 

1.9 

2.8 

Z6 

1.5 

4.6 

2.8 

8.4 

2.8 

2.7 

3.3 

1.30 

3.6 

4.6 

2l7 

2L8 

Dw. 


1. 
2. 
8. 
4. 
6. 

6. 

7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15 

16 
17 
18 
19 
20 

21 
22 
23 
34 
35 

26 
27 
28 
29 
30 
81 


2.8 
3L6 
4.0 
4.0 
4.0 

4.0 
3.8 
3.4 
3.4 
4.3 

4.1 
4.5 
4.5 

4.4 

3.6 

8.4 
4.3 
4.3 
4.4 
4.4 

4.2 
3.3 

3.2 
3.4 
3.0 

2.8 
3.5 
3.2 
3.3 
3.1 
3.8 


Note.— Relation  of  gage  height  to  discharge  affected  by  backwater  about  Jan.  1  to  May  31  and  about 
Dec.  1  to  31. 

Daily  discharge y  in  second-feet y  of  Rainy  River  at  International  Falls j  Minn.,  for  191 1, 


Day. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Day. 


June. 


July. 


Aug. 


Sept. 


Oot. 


Nov. 


6,650 
6,020 
6,490 
6,490 
6,490 


6,070 


6,330  7,990 

6,870  7,810  6,970 

6,490  

8,170 

5,4401  9,2901  8,360  7;640|  7;i30 


6,30010,200 
5,72010,400 
6,72010,400 
6,230  9,480 


6 

7 

8 

9 

10 


11. 
12. 
13. 
14. 
15. 


6,490 
6,490 
6,330 
6,870 
6,020^  6,970^  0,670 


6,720  9,670 
5,10010,000 
5,580  9,860 
6,650  9,670 


8,720 
8,360 
7,990 
7,990 
8,630 


6,330 
6,330 
6,170 
6,170 
6,020 


7,810  8,720 

7,640  8,360 

7,810  8,170 

7,130  8,170 


8,350 
7,990 
7,990 
7,990 
7;300  7; 9901  6,970 


6,810  7,130 

6,970  7,130 

7,130  7,130 

7,300  6,970 

7,300  6,020 

7,300  6,030 

7,470  6,660 

6,490  6,970 

6,970  6,970 

7,130  6,970 


6,680 
6,720 
6,870 
6,870 
6,020 


8,360 
8,720 
7,990 
6,810 
7,640 


6,810 
7,300 
7,130 
7,470 
8,170 


6,090 

6,330 

6,720  8;730i  6,660 

6,720  8,010  6,810 

6,020  8,910  6,170 


8,850 
8,350 


7,810 
6,970 


8,910 


6,720 
6,720 
6,680 
6,580 
6, 030 10;  2001  6, 97C 


8,910 
8,730 
1,200 


6,660 
6,830 
6»060 
6,660 


7,300 
7,640 
7,300 
6,810 
6,810 

6,330 
6,170 
6,170 
6,660 
7,640 

0,860 


7,130 
6,97V 
6,970 
7,130 
6,400 

6,030 
«,81C 
6,970 
6,970 
6^070 

6,970 


10,200  6,810 


9,100  5,870 
8,170  5,870 
7,640  6,810 
7,900  6,070 
6^970 


6,030 
6,330 
6,970 
6,970 

7,300 
7,130 
6,970 
6^170 
6,170 

6,810 
6,970 
6^970 
6,970 
6,810 


NoTB.— Daily  discharge  June  1  to  Nov.  30  computed  Crom  a  ratbig  onrv«  well  defined  between 
8,820  and  12,000  second-feet  (gage  heights  0.5  and  5.5  feet)  and  from  daily  gage  beights  obtained  by  the 
United  States  Geological  Survey.  This  rating  curve,  as  the  result  of  additional  data,  diilers  from  that 
used  in  Water-Supply  Paper  306  for  1907-1911  by  the  following  amounts  in  per  cent,  referred  to  the  1912 
curve:  


Discharge. 

Oage 
height. 

Difference. 

Discharge. 

A 

Difference. 

Second-feet. 
3,300 
4,380 
6,720 
7,300 

Feet. 
0.0 
1.0 
2.0 
3.0 

PereeiU. 
+  5 

-  3 

-  3 
0 

Seeond'/eet. 
9,100 
11,000 
13,000 
15,200 

Feet. 
4.0 
6.0 
6.0 
7.0 

NoTX.~-For  daily  discharge  values  for  entire  year  see  record  furnished  by  the  Canadian  department  of 
public  works.  See  also  table  of  daily  discharge  furnished  by  S.  B,  Johnson,  hydraulio  enginMr,  Depvv 
ment  of  PubUc  Works,  Canada.  *  '  '  '  '      •^ 
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Monthly  discharge  of  Rainy  River  at  International  Falls,  Minn. ,  for  1912, 
[Drainage  area,  14,600  square  miles.]  a 


Month. 


Discharge  in  seoond-feet. 


Maximum.  MfaiTniim,      Mean. 


Aocu- 
raoy. 


June 

July 

August 

September, 
October... 
November. 


6,650 

5,030 

10,200 

5,100 

10,400 

6,170 

9,860 

6,870 

7,990 

6,870 

7,300 

5,870 

6,030 
7,580 
8,110 
7,590 
7,010 
6,740 


a  I>Isoharge  in  "second^feet  per  square  mile''  and  "Run-ofl  (depth  in  inches)"  are  not  pubBshed  for 
tbis  drainage  area,  because  such  yaiues  are  believed  to  be  misleading  in  that  they  do  not  represent  the 
natural  flow  at  this  station.    See  "  Artificial  control.'' 

NoTB.— This  table  was  computed  from  discharge  values  obtained  entirely  from  the  Interpretation  of 
tbe  base  data  at  this  gaging  station  by  engineers  of  the  United  States  Oeolosical  Survey.  See  also  table 
computed  ftom  daily  discharge  furnished  by  S.  B.  Johnson,  hydraulic  en^eer,  Department  of  Fublio 
Works,  Canada. 


Daily  discharge,  in  second-feet,  of  Rainy  River  at  International  Falls,  Minn.,  for  191t, 
[Canadian  Department  of  Public  Works.] 


Day. 


Jan.      Feb.     Mar.     Apr.     May.    June.    July.     Aug.     Sept.     Oct.     Nov.    Dec. 


1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21 
22 
23 
24 
25 

26 

27 
28 
29 
30 
31 


4,490 
5,605 
5,665 
6,095 
5,640 

5,815 
4,450 
3,995 
5,725 
5,720 

6,725 
5,940 
6,220 
3,700 
5,030 

5,855 
5,930 
5,900 
5,915 
5,915 

4,700 
4,320 
5.915 
5,920 
5,875 

5,760 
5,495 
4,255 
8,935 
5,080 
5,085 


5,0S5 
6,440 
5,845 
4,620 
3,995 

5,105 
5,090 
5,050 
4,985 
4,870 

4,106 
3,990 
5,030 
6,035 
5,000 

6,009 
5,017 
4,119 
3,976 
5,035 

5,044 
5,067 
5,063 
5,014 
4,169 

4,060 
5,068 
5,066 
5,056 


4.856 
4,888 
4,197 
4,102 
5,101 

6,037 
5,090 
5,102 
5,063 
4,206 

4,108 
5,106 
5,060 
5,026 
5,046 

4,960 
3,828 
3,890 
4,812 
5,045 

5,096 
6,096 
5,004 
8,660 
4,429 

5,070 
5,022 
6,067 
5,090 
4,910 
4,012 


8,963 

5,022 
5,028 
4,997 
5,002 

4,984 
3,725 
8,616 
6,049 
6,068 

5,096 
5,119 
5,052 
4,031 
4,409 

5,100 
5,060 
5,046 
5,055 
5,048 

4,130 
3,950 
5,045 
5,055 
6,385 

5,800 
5,900 
4,697 
4,348 
5,865 


6,880 
5,885 
5,915 
6,190 
6,260 

4,795 
6,185 
6,670 
6,600 
6,092 

6,734 
5,435 
4,800 
6,600 
6,696 

6,090 
6,350 
6,355 
4,855 
5,200 

6,730 
6,743 
6,720 
6,770 
6,577 

4,802 
5,175 
6,680 
6,495 
6,350 
6,776 


6,315 
5,440 
6,235 
6,370 
6,382 

6,410 
6,305 
6,159 
5,971 
6,889 

6,267 
6,239 
6,283 
6,312 
6,255 

5,570 
5,730 
6,042 
6,093 
6,180 

6,261 
6,415 
5,823 
5,693 
6,190 

5,835 
5,969 
5,853 
5,775 
5,267 


6,078 
5,660 
5,940 
5,460 
5,160 

5,540 
5,394 
5,835 
6,932 
7,064 

7,480 
7,780 
7,910 
7,576 
7,494 

8,613 
8,835 
8,148 
6,981 
7,604 

8,633 
8,406 
8,936 
9,012 
8,940 

9,061 
9,105 
8,672 
9,946 
9,979 
10,087 


10,091 
10,072 
10,077 
9,462 
8,953 

9,825 
9,837 
9,714 
9,333 
9,332 

8,442 
8.299 
8,208 
8,246 
7,965 

7,048 
7,528 
7,720 
7,530 
8,416 

8,194 
6,866 
6,728 
6,932 
5,885 

6,166 
6,614 
6,839 
7,055 
7,152 
7,177 


6,448 
5,892 
6,470 
8,408 
8,498 

8,363 
7,997 
7,254 
7,266 
8,057 

7,962 
7,799 
7,831 
7,880 
7,260 

7,234 

7,812 
7,479 
6,996 
6,923 

6,588 
5,910 
6,063 
6,930 
7,315 

8,892 
8,223 
7,179 
6,980 
7,024 


7,279 
7,202 
7,039 
7,089 
7,078 

6,199 
6,543 
7,060 
7,060 
7,039 

7,045 
7,100 
06,880 
6,664 
7,083 

7,044 
7,047 
6,852 
6,987 
6,594 

5,824 
7,076 
7,111 
7,070 
7,056 

7,078 
6,135 
5,927 
6,968 
7,076 
7,112 


7,087 
7,122 
6,184 
6,095 
7,199 

7,146 
7,100 
7,073 
6,791 
6,175 

5,998 
6,668 
6,923 
7,020 
6,955 

7,041 
5,261 
6,511 
6,999 
7,015 

7,089 
7,033 
7,050 
6,174 
5,978 

7,002 
7,054 
7,047 
6,687 
6,422 


5,801 
6,433 
6,725 
7,001 
6,968 

6,655 
6,149 
5,828 
6,860 
6,913 

6,973 
6,972 
6.962 
6,676 
5,412 

5,532 
7,267 
6,987 
6,850 
6,980 

6,762 
5,900 
4,650 
6,581 
5,011 

4,591 
6,995 
6,549 
5,762 
6,137 
6,751 


a  Interpolated  by  engineers  of  United  States  Geological  Survey. 
Note.— Daily  discharge  record  famished  by  S.  B.  Johnson,  hydraulic  engineer,  department  of  public 
works,  Canada,  and  were  computed  from  power-house  records.    See  also  table  of  daily  discharge  June  1 
to  Nov.  30, 1912,  computed  from  United  States  Geological  Survey  gage  records. 
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SUBFAGE  WATER  SUPPLY,  1912,  PABT  V. 

ManMy  diicharge  of  Ramy  River  at  IrUernatumal  Falls,  Minn,  y  for  191  f. 
[DniDage  araa,  14,000  sqoare  miks.]  a 


Month. 

Discharge  in  seoond-feet. 

Month. 

Discharge  In  seoooMBet 

jaaxinuun* 

■■  JTiifiyi'itn  - 

Mean. 

Maxinnun. 

Vf»Tn»« 

M«a. 

January 

6,220 
6,840 
6,100 
6,000 
6,770 
6,420 
10,100 

8,700 
3,0S0 
8,660 
3,620 
4,800 
6,240 
6,150 

6,830 
4,880 
4740 

6,090 

7,680 

August 

10,100 
8,800 
7,280 
7,200 
7,270 

4,590 

s,iaB 

February 

March. 

September 

October 

7.» 

Anril 

November 

December 

The  year... 

ft.7X 

M^:::::::::::;: 

6.  an 

JuiM 

July 

10,100 

3,560 

€,» 

a  "Discharge  in  second-feet  per  square  mUe"  and  "Run-off  (depth  in  inches)"  are  not  pahfidicdte 
this  drainage  area,  because  such  values  are  believed  not  to  represent  the  natuzal  flow  at  this  statlan.  Sm 
"Artificial  control"  in  station  description. 

NoTB.— Discharge  computed  by  engineers  oi  the  United  States  Geologiea]  Survey  from  Uie  dailjr£» 
oliarge  record  furnished  by  8.  B.  Johnson,  hydraulic  engineer.  Department  of  Pablie  Works,  Canada. 

RAINY  LAKE   AT  RANIER,   MINK. 

liocatioxi. — ^At  the  foot  of  Rainy  Lake  at  the  foot  of  the  Ranier  wharf. 

Becords  available.— January  1, 1910,  to  December  31, 1912. 

Gage.— Vertical  staff.  Prior  to  August  19,  1911,  the  gage  heigfatB  were  takm  at  the 
upper  gage  of  the  Minnesota  &  Ontario  Power  Co.,  just  above  the  dam  at  Inter- 
national Falls,  2  miles  below  Ranier.  Comparative  readings  taken  on  the  two 
gages  during  1911  indicated  a  slope  of  0.50  foot  between  the  two  points,  and,  to 
make  the  records  at  the  two  points  comparable  the  readings  on  the  Minnesota  A 
Ontario  gage  were  reduced  by  488.50  feet.  Recent  studies  by  Mr.  Meyer,  aa 
engineer  of  the  International  Joint  Conmussion,  indicate  that  the  actual  slope 
between  the  two  gages  varied  from  0.3  to  1.2  feet  during  the  period  January  1, 

1910,  to  August  18,  1911,  so  that  the  readings  on  the  Minnesota  &  Ontario  Power 
Co.'s  gage  should  have  been  reduced  by  an  amount  ranging  from  488.70  to  487  JO 
feet  instead  of  by  488.50  feet.    Gage  heights  from  January  1,  1910,  to  August  18, 

1911,  published  in  Water-Supply  Papers  285  and  305  are  therefore  in  errcff  le 
referred  to  the  correct  datum  by  an  unknown  amount  varying  from  +0.2  to  -0.7 
foot.  The  dam  at  International  Falls  controls  the  level  of  Rainy  Lake  wfakfa 
has  an  area  of  approximately  344  square  miles.  Owing  to  the  great  number  of 
small  islands  in  the  lake  its  effective  capacity  is  somewhat  uncertain,  aa  the 
existing  maps  are  too  small  to  show  this  accurately.  Beginning  August  19, 1911, 
the  gage  heights  refer  to  the  gage  established  by  the  Canadian  Department  of 
Public  Works.  The  1912  gage  heights  have  been  referred  to  the  original  datum  of 
the  gage  which  had  its  elevation  489.00  feet  above  that  of  the  Minnesota  &  Ontario 
Power  Co.'s  gage.    The  gage  was  maintained  at  the  following  elevations  during 

1912: 

Feet 

Jan.  ltoSept.21 489.00 

Sept.  22  to  Oct.  9 488.77 

Oct.  15  to  Dec.  31 489.25 

The  records  at  this  station,  by  indicating  the  change  of  water  level,  eihow  the 
gain  or  loss  in  storage  due  to  the  control  of  the  flow  at  the  International  Falb 
dam,  and  when  used  in  connection  with  the  records  of  the  flow  of  the  Rainy  at 
International  Falls  are  of  value  in  determining  the  natural  run-off. 
Cooperation.— Gage  is  owned  and  maintained  by  the  Canadian  Department  of 
Public  Works. 
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Daily  gage  height^  in  feet,  of  Rainy  Lake  at  Ranter,  Minn.,  for  1912. 
[O.  A.  Schiller,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

A«K. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

3.12 
3.10 
3.06 
3.06 
8.04 

3.02 
3.00 
2.96 
2.96 
2.94 

2.92 
2.90 
2.88 
2.86 
2.84 

2.81 
2.76 
2.72 
2.60 
2.64 

2.63 
2.62 
2.60 
2.56 
2.64 

2.50 
2.48 
2.45 
2.42 
2.40 
2.38 

2.36 
2.32 
2.30 
2.28 
2.26 

2.24 
2.22 
2.20 
2.20 
2.10 

2.18 
2.18 
2.16 
2.12 
2.10 

2.08 
2.06 
2.05 
2.04 
2.03 

2.02 
2.00 
1.98 
1.96 
1.91 

1.86 
1.81 
1.78 
1.76 


1.74 
1.72 
1.70 
1.68 
1.64 

1.62 
1.59 
1.56 
1.54 
1.52 

1.50 
1.48 
1.45 
1.41 
1.37 

1.33 
1.31 
1.30 
1.27 
1.23 

1.20 
1.18 
1.16 
1.14 
1.11 

1.07 

1.03 

1.00 

.98 

.96 

.93 

0.91 
.87 
.83 
.81 
.80 

.78 
.78 
.70 
.76 
.75 

.75 
.75 
.76 
.78 
.78 

.82 
.87 
.90 
.91 
.91 

.93 
.96 
.97 
.99 
1.08 

1.10 
1.20 
1.22 
1.29 
1.35 

1.41 
1.48 
1.66 
1.61 
1.71 

1.75 
1.77 
1.89 
2.01 
2.06 

2.16 
2.24 
2.31 
2.37 
2.46 

2.55 
2.57 
2.66 
2.80 
2.88 

2.96 
8.02 
3.10 
3.21 
3.26 

3.42 
3.55 
3.66 
3.71 
3.76 
3.81 

3.91 
4.06 
4.12 
4.24 
4.34 

4.42 
4.54 
6.62 
4.71 
4.81 

4.92 
5.00 
6.05 
5.12 
5.21 

5.28 
5.38 
5.48 
5.58 
5.65 

5.72 
5.78 
5.83 
6.90 
6.00 

6.06 
6.14 
6.10 
6.27 
6.42 

6.45 
6.50 
6.56 
6.61 
6.66 

6.68 
6.78 
6.83 
6.86 
6.88 

6.91 
6.96 
7.02 
7.03 
7.02 

7.06 
7.08 
7.08 
7.09 
7.16 

7.19 
7.23 
7.28 
7.28 
7.28 

7.29 
7.29 
7.40 
7.39 
7.38 
7.38 

7.38 
7.34 
7.31 
7.29 
7.30 

7.32 
7.31 
7.29 
7.28 
7.26 

7.24 
7.18 
7.13 
7.20 
7.20 

7.22 
7.27 
7.24 
7.23 
7.22 

7.19 
7.20 
7.22 
7.27 
7.27 

7.27 
7.26 
7.30 
7.31 
7.33 
7.33 

7.34 
7.33 
7.36 
7.36 
7.38 

7.39 
7.34 
7.41 
7.32 
7.30 

7.29 
7.28 
7.28 
7.26 
7.27 

7.66 
7.24 
7.20 
7.21 
7.17 

7.17 
7.09 
7.11 

7.24 
7.26 
7.26 
7.27 
7.27 

7.28 
7.26 
7.26 
7.27 
7.27 

7.25 
7.25 
7.26 
7.27 

**7.'25' 

7.23 
7.25 
7.19 
7.20 
7.23 

7.17 
7.16 
7.15 
7.11 
7.10 

7.09 
7.08 
7.07 
7.06 
7.06 
7.05 

7.03 
7.02 
7.01 
7.00 
6.98 

6.98 
6.96 
6.86 
6.92 
6.90 

6.90 
6.89 
6.87 
6.81 
6.81 

6.77 
6.75 
6.73 
6.73 
6.71 

6.65 
6.65 
6.65 
6.61 
6.59 

6.55 
6.53 
6.49 
6.41 
6.44 

6.45 

2 

6.45 

3 

6.45 

4 

6.41 

5 

6.37 

6 

6.35 

7 

6.33 

8 

6.31 

9 

6.28 

10 

6.25 

11 

6.22 

12 

6.19 

13 

6.16 

14 

6.12 

15 

6.10 

16 

6.09 

17..,'. 

6  07 

18 

6.06 

19 

6.03 

20..: 

6.01 

21 

5.99 

22 

23 

24 

5.98 
5.97 
5.95 

25 

5.93 

28 

5.91 

27 

5  80 

28 

5.87 

29 

5.85 

30 

31 

5.85 
5.83 

Note.— Gage  heights  here  published  refer  to  the  same  datura,  the  readings  Sept.  21  to  Oct.  9  having  been 
corrected  by  —0.23  foot  and  Oct.  15  to  Dec.  31  by  +0.25  foot  because  the  original  elevation  of  the  datum  of 
the  gage  was  480.00  feet  and  the  elevation  of  the  tero  of  gage  was  changed  on  Sept.  21  to  488.77  feet,  re- 
mained at  that  elevation  until  Oct.  9,  and  on  Oct.  15  was  changed  to  489.26  feet.  These  changes  were 
made  by  the  Canadian  Department  of  PubUo  Works.  On  Oct.  10  the  observer  reported:  "Gage  out  of 
commission. " 

VERMILION    RIVER    BELOW    LAKE    VERMILION,     NEAR    TOWER,     MINN. 

Location. — Just  below  the  dam  at  outlet  of  Lake  VennilioiL  in  sec.  2,  T.  63  N.,  R. 
17  W.,  in  St.  Louis  County,  4  miles  above  the  mouth  of  Two  Mile  Creek,  which 
enters  from  the  west. 

Records  available.— -May  17,  1911,  to  December  31,  1912. 

Drainage  area. — 507  square  miles. 

Gage. — Vertical  staff;  datum  unchanged. 

ChanneL — Practically  permanent. 

IMsoharge  nxeasorements. — ^Made  from  car  and  cable  just  below  the  gage  section. 

Artificial  controL — ^At  the  outlet  of  Vermilion  Lake,  a  few  hundred  feet  above  the 
gage,  there  is  a  dam  which  is  used  to  raise  the  elevation  of  the  lake  for  aid  in 
navigation.  There  are  no  gates  in  the  dam,  but  on  July  19, 1912,  it  was  repaired. 
For  a  period  after  this  date  the  flow  was  lower  than  normal  as  there  was  less  leak- 
age. The  lake  has  a  slightly  greater  storage  capacity,  at  the  present  time,  so 
that  the  flow  during  the  winter  period  of  1912-13  will  probably  be  somewhat 
larger  than  it  would  have  been  had  not  the  dam  been  repaired. 

Winter  flow. — Owing  to  the  heavy  ^11  at  the  gage  section,  amoimting  to  20  feet 
in  200  yards,  there  is  little  or  no  backwater  from  ice  du'  .'ng  the  winter  months. 

Accuracy. — Conditions  are  favorable  for  isSily  accurate  results,  the  only  uncer- 
tainty being  some  inaccuracy  in  the  discharge  measurements  owing  to  the  very 
rocky  section. 
29804**— wsp  325—14 6 
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Diacharge  meanaremenU  of  Venmlion  River  below  Lake  VermUion,  near  Tower,  Jfmn., 

in  1912. 


Bate. 

Hydrographer. 

hel^t. 

Dto- 
charge. 

Date. 

Hydrographer. 

hd3!t. 

Dis- 
charge. 

Jan.  16a 

S.B.8oa]l 

Feet. 

o.eo 

.52 

"Tit 

97.6 

Mar.  7  a. 
Oct.  16.. 

W.  G.  Hoyt. 

aS2 
.58 

*--fm 

Mar.  7  a. 

do- 

8.  B.  Soul^ 

1Q5 

a  Open  water;  regular  section. 

Daily  gage  height^  in/eet,  of  Vermilion  River  below  Lake  Vermilion^  near  Tower,  Minn., 

for  191t. 

[C.  M.  Everett,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nor. 

Dec. 

1 

a70 
.70 
.70 
.70 
.70 

.70 
.70 
.70 
.70 
.70 

.70 
.70 
.70 
.70 
.70 

.70 
.70 
.68 
.68 
.68 

.68 
.65 
.66 
.65 
.66 

.65 
.66 
.66 
.65 
.65 
.65 

a66 
.66 
.65 
.66 
.66 

.66 
.65 
.66 
.65 
.66 

.64 
.63 
.63 
.62 
.62 

.61 
.61 
.60 
.60 
.60 

.60 
.60 
.60 
.60 
.00 

.60 
.68 
.56 
.64 

0.64 
.52 
.52 
.52 
.62 

.62 
.52 
.50 
.50 
.50 

.60 
.60 
.50 
.46 
.44 

.42 
.42 
.42 
.42 
.42 

.42 
.42 
.42 
.42 
.42 

.43 
.44 
.46 
.46 
.46 
.45 

0.46 
.46 
.45 
.45 
.46 

.45 
.46 
.48 
.50 
.60 

.60 
.62 
.64 

.55 
.65 

.66 

.67 
.00 
.63 
.66 

.68 
.70 
.70 
.70 
.76 

.80 
.85 
.85 
.90 
.96 

1.10 

1.2 

1.3 

1.4 

1.5 

1.6 
1.7 
1.76 
1.8 
1.9 

1.9 
2.0 
2.0 
2.06 
2.06 

2.06 

2.06 

2.06 

2.1 

2.1 

2.1 

2.1 

2.06 

2.05 

2.05 

2.05 
2.06 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
1.95 
1.95 

1.96 
1.9 
1.9 
1.9 
1.9 

1.96 
1.96 
1.9 
1.85 
1.85 

1.8 
1.8 
1.8 
1.8 
1.75 

1.76 

1.75 

1.76 

1.7 

1.7 

1.65 
1.66 
1.6 
1.66 
1.65 

1.56 
1.6 
1.6 
1.45 
1.4 

1.4 

1.4 

1.35 

1.35 

1.3 

1.25 
1.25 
1.26 
1.3 
1.26 

1.25 
1.26 

.8 
.8 
.7 

.7 
.7 
.7 
.7 
.66 

.65 
.66 
.66 
.66 
.66 
.65 

0.65 
.65 
.66 
.6 
.6 

.6 
.6 
.6 
.65 
.65 

.56 
.65 
.66 

.56 
.55 
.55 
.66 
.65 
.55 

0.56 
.55 
.66 
.66 
.6 

a6 

;65 

.65 

.66 
.56 
.66 
.65 

.55 
.55 
.66 
.66 
.66 
.65 

a6 

!5 
.6 

'  as 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 ; 

16 

16 

17 

.6 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Daily  discharge,  in  second-feet,  of  Vermilion  River  below  Lake  VervMlion,  near  2Vnwr, 

Minn.,  for  19 IS. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nor. 

Dec. 

1 

130 
130 
130 
130 
180 

130 
130 
130 
130 
130 

130 
130 
130 
130 
130 

122 
122 
122 
122 
122 

122 
122 
122 
122 
122 

120 
119 
119 
117 
117 

106 
103 
103 
103 
103 

103 
108 
100 
100 
100 

100 
100 
100 
94 
92 

93 
93 
93 
93 
93 

93 
93 
97 
100 
100 

100 
103 
106 
107 
107 

208 
231 
257 
287 
321 

358 
398 
420 
442 
490 

490 
640 
640 
668 
668 

540 
640 
640 
515 
616 

615 
490 
490 
490 
490 

516 
615 
490 
466 
466 

340 
321 
321 
304 
287 

287 
287 
272 
272 
267 

244 
244 
244 
257 
244 

122 
122 
122 
114 
114 

114 
114 
114 
107 
107 

107 
107 
107 
100 
100 

107 
107 
107 
107 
114 

114 
114 
114 
114 
114 

114 
114 
114 
114 
114 

114 
114 
114 
114 
114 

114 

114 
114 
114 
114 

114 
114 
114 
114 
114 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 

2 

100 

8 

UX) 

4 

ifn 

5 

100 

6 

100 

7 

100 

8 

100 

9 

100 

10 

100 

11 

100 

12 

100 

13 

100 

14 

100 

16 

100 
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J>aiily  duduprge,  in  gecond-feet,  of  Vermilion  River  below  Lake  Vermilion^  near  Tower, 
Minn. ,  for  1912 — Con  tinued . 


Day. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dec 

16 

130 
130 
127 
127 
127 

127 
122 
122 
122 
122 

122 
122 
122 
122 
122 
122 

108 
106 

80 
80 
80 
80 
80 

80 
80 
80 
80 
80 

90 
92 
03 
93 
93 
93 

107 
110 
114 
119 
122 

127 
130 
130 
130 
139 

148 
158 
158 
167 
177 

668 

566 
568 
505 
505 

505 
505 
568 
568 
568 

568 
568 
540 
540 
540 
540 

442 
442 
442 
442 

420 

420 
420 
420 
398 
308 

378 
378 
358 
340 
340 

244 
244 
148 
148 
130 

130 
130 
130 
130 
122 

122 
122 
122 
122 
122 
122 

100 
.  100 
100 
100 
100 

100 
100 
100 
100 
100 

107 
107 
107 
107 
107 
107 

114 
114 
114 
114 
107 

107 
107 
107 
107 
107 

107 
107 
107 
107 
107 
107 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 

17 

18 

19 

ao 

21 

22 

23 

24 

100 

25 

100 
100 

26 

27 

100 
100 
100 
100 
100 

28 

29  

30 

31  

Note.— Daily  discharge  computed  tram  a  well-defined  rating  curve. 

MoTithly  dieeharge  of  Vermilion  River  below  Lake  Vermilion^  near  Tower,  Minn.,  for 

1912. 


pralnage  area,  507  square  miles.) 

Discharge  In  second-feet. 

Run-off 
(depth  in 
Inches  on 
drainage 
area). 

Month. 

Mayjwu*" . 

If  injnuim. 

Mean. 

Per 
square 
mJle. 

Accu- 
racy. 

January 

130 
122 
106 
177 
505 
540 
340 
122 
114 
114 
100 
100 

122 
106 
89 
93 
206 
•340 
122 
100 
107 
107 
100 
100 

127 
117 
95.3 
117 
490 
454 
.      209 
107 
113 
lU 
100 
100 

a260 
.231 
.188 
.231 
.966 
.806 
.412 
.211 
.223 
.219 
,197 
.197 

0.29 
.26 
.22 
.26 
1.11 
LOO 
.48 
.24 
.25 
.25 
.22 
.23 

A. 

February 

A 

March 

A. 

Aoril 

A 

May:;::::;::::::::::::::::::;:::::::::;: 

A. 

June . 

A 

July 

B. 

August 

B. 

September. 

B. 

October      

B 

November, ....,...,-,->.--, 

B. 

r>eoCTnhfl»' r 

B. 

The  year 

505 

89 

178 

.351 

4.80 

LITTLE  FORK  RIVER  AT  LITTLE  FORK,  MINN. 

Location.>-At  the  lower  of  the  two  highway  bridges  in  Little  Fork  in  sec.  9,  T.  63  N., 

R.  25  W.,  1}  miles  above  the  mouth  of  Beaver  Brook. 
Records  available.— June  23,  1909,  to  December  31,  1912. 
Drainage  area. — 1,720  square  miles. 

Gki^e. — ^Vertical  staff — datum  unchanged  since  establishment, 
diannel. — Practically  permanent,  except  for  temporary  backwater  from  log  jams  at 

the  railroad  bridge  below  the  station. 
Discharge  measureznents. — ^Made  from  the  bridge. 
Axtiflcial  control. — ^The  river  is  used  throughout  the  spring  and  summer  for  log 

driving.    There  are,  however,  no  logging  dams  on  the  river,  so  that  the  flow  is 

natural. 
Winter  flow. — ^The  river  is  completely  frozen  over  at  the  station  from  November  to 

April. 
/Lccnracy. — Conditions  at  the  station  are  favorable  and  the  records  of  flow  should  be 

reliable. 
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Ducharge  measurements  of  Little  Fork  River  at  Little  Fork,  Minn,,  in  1912. 


Date. 

Hydrographer. 

* 

Dis- 
charge. 

Date. 

Gam        DI9. 
hei^t.  charge. 

Jan.  21(1 

8.  B.BouW 

Ftet. 
5.52 
5.76 
5.94 
12.34 
12.23 

aee.-ft. 

64 

73 

67 

2,290 

2,230 

June  14 

14 

Auk.    6« 

Dec.  19/ 

8.  B.  8oul6 

Fett. 
6u83 
&83 
5.28 
5.82 

8ec-fL 

610 

Feb.  26b 
Mar.  80c 

do 

do 

do 

.do.. 

do 

W.G.Hoyt 

605 
131 

May  20d 

S.B.Soultf 

113 

20<i 

a  Complete  ioe  cover;  average  thickness  of  ioe,  1.19  feet;  average  distance  water  sarCeK»  to  top  of  ice,  0.28 
foot. 

b  Complete  ioe  cover;  average  thickness  of  ioe,  1.60  feet;  average  distance  water  surface  to  top  of  ice,  OXfl 
foot. 

e  Complete  ioe  cover;  average  thickness  of  ioe,  1.78  feet;  average  distance  water  snrfiice  to  top  of  ice,  OJX 
foot. 

d  Log  Jam  on  raOway  bridge  about  2  miles  below  gage. 

«  Backwater  from  logs  held  In  boom  just  below  railway  bridge. 

/  Complete  ice  cover;  average  thickness  of  ioe,  0.68  foot. 

Daily  gage  height,  in  feet,  of  Little  Fork  River  at  LiUle  Fork,  Minn.,  for  191  g, 
[Herman  I.  Mous,  observer.] 


Day. 

Jan. 

Feb. 

¥ar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

5.45 

5.95 

11.0 
11.1 
10.4 
10.6 
11.6 

11.7 
12.4 
12.7 
12.5 
12.6 

12.5 
12.6 
12.9 
12.8 
13.6 

14.1 
13.6 
13.1 
12.5 
12.5 

12.0 
11.4 
11.1 
10.6 
9.9 

8.9 
8.5 
8.4 
8.1 
7.4 

*"*8.*6' 
7.4 
7.4 

7.4 
7.5 
7.3 
7.4 
7.2 

6.2 
6.6 
6.7 
6.8 
6.7 

6.6 
6.5 
6.5 
6.6 
6.7 

6.9 
6.8 
6.6 
6.5 
6.3 

6.2 
6.0 
6.8 
5.7 
6.7 

6.2 
7.3 
7.2 
6.6 
6.3 

6.0 
6.0 
6.1 
6.0 
6.0 

5.8 
5.8 
6.0 
6.3 
6.2 

5.9 
5.8 
5.8 
5.7 
5.6 

6.65 

5.6 

6.7 

5.8 

5.6 

5.6 

5.65 

5.6 

6.6 

5.6 

6.6 

5.45 

5.35 

5.4 

5.3 

5.2 

6.3 
5.3 
5.3 
5.3 
5.3 

5.3 
5.3 
5.3 
5.2 
5.2 

5.1 

5.2 

5.25 

5.3 

5.3 

5.3 
5.3 
5.3 
5.3 
5.3 

5.3 

5.3 
5.4 
5.7 
5.9 
5.9 

6.8 

5.85 

6.8 

5.75 

8.8 

8.2 

8.7 
8.6 
8.7 
8.6 

8.4 
7.6 
7.8 
7.5 
7.2 

7.0 
6.8 
6.6 
6.2 
5.9 

5.9 
6.0 
6.3 
6.6 
6.9 

7.2 
7.3 
7.7 
7.9 
7.0 

8.0 
7.9 
7.6 
7.4 
7.2 

7.1 
7.1 
6.8 
6.6 
6.8 

6.8 
6.7 
6.8 
6.6 
6.7 

6.7 
6.6 
6.6 
6.4 
6.4 

6.2 
6.3 
6.3 
6.2 
6.1 

6.1 

5.95 

5.8 

6.1 

6.1 

6.0 

6.0 

2 

6.0         

3 

5.75 

**6.'i" 

6  0    1 

4 

6.0    1 

5 

5.95 

5.45 

6.0        6.0 

6 

6  0 

7 

11.7 
12.0 
12.4 
12.0 

11.8 
10.9 
10.5 
10.0 
9.8 

9.3 
8.9 
9.0 
8.8 
8.7 

8.6 
8.4 
8.1 
7.4 
7.2 

7.7 
9.2 
9.9 
10.5 
10.8 

6.0    1       ... 

8 

5.8 

5.45 

6.75 

6  0    1 

9 

e.o  '   

10 

6.0 

6.0 
6.95 

11 

5.8 

"s.'4h' 

5.70 


12 

.VT5 

13 

5,95   

14 

5.80 

5.9 

15 

5.8 

5.45 

5  9    ' 

16 

1 
5.9     

17 

6.2    1 

18... 

5.7 

"s's"' 

5.8 

6  4 

19 

6. 4    1    5. 7 

20 

6.4    1 

21 

22 

5.5 
5.6 

5.8 

«.s    1 

6.2 

23 

6^ 

6.1      

24 

6.1 

25 

5.86 

6.2     

26 

5.5 

5.8 

6.3        5.9 

27 

6.3    1 

28 

6.3    1 

29 

5.5 

5.8 

6.9 
5.9 

6.3    1 

30 

6.2    1 

81 

1 

Note.— Relation  of  gage  height  to  discharge  aftected  by  ioe  Jan.  1  to  about  Apr.  12,  and  about  Nov.  17 
to  Dec.  31 ;  by  log  Jams  Apr.  29  to  May  2  and  May  15  to  25,  and  by  floating  logs  held  in  boom  below  station 
about  July  13  to  Aug.  31. 
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Daily  diaehargey  in  ieccmd-fui,  of  Little  Fori  River  at  Little  Forkj  Minn.,  for  191t, 


Day. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


1. 
2. 
3. 

4. 
5. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18- 
19. 
20. 

21- 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


2,130 
1,900 
1,820 

1,590 
1,410 
1,460 
l,3fi0 
1,320 

1,230 

1,190 

1,070 

793 

719 

909 
1,540 
1,800 
1,900 
1,950 


2,000 
2,040 
2,080 
2,180 
2,660 

2,710 
3,060 
3,210 
3,110 
3,160 

3,110 
3,160 
3,310 
3,260 
2,910 

8,160 
2,910 
2,660 
2,360 
•2,360 

2,130 
1,860 
1,720 
1  500 
1,190 

1,410 
1,230 
1,190 
1  070 
793 
850 


910 
970 
1,080 
793 
793 

793 
831 
756 
793 
719 


482 
645 
578 
545 

513 
482 
482 
513 
545 

612 
578 
513 
482 
423 

395 
341 
289 
264 
264 


896 
75« 
719 
613 
423 

841 
841 
368 
341 
341 


289 
368 
341 

264 
240 
240 
216 
193 

204 
193 
193 
193 
193 

193 
204 
193 
193 
193 
193 


160 
140 
150 
130 
112 

130 
130 
130 
130 
130 

130 
130 
130 
112 
112 

97 
112 
121 
130 
130 

130 
130 
130 
130 
130 

180 
130 
150 
216 
264 
264 


289 

302 

2«9 

276 

1,360 

1,110 
1,320 
1,280 
1,320 
1,280 

1,190 
870 
049 
831 
719 

647 
578 
513 
395 
315 

315 
341 
423 
513 
612 

719 
756 
909 
989 
647 


1,030 
989 
870 
793 
719 


578 
513 
578 

578 
545 
578 
513 
545 

545 
613 
482 
452 
452 

395 
423 
423 
395 
368 


328 


341 


341 
341 
341 
341 
341 

341 
341 
341 
341 
341 

341 


315 
315 


315 


Note.— Dally  discbarge  computed  from  a  discharge  rating  table  that  Is  well  defined  for  unobstructed 
cbannel  conditions.  Daily  discharge  interpolated  Apr.  29  to  May  2  and  July  23  and  24  and  dally  gage 
heights  as  published  reduced  1 .5  feet  to  en  ter  discharge  rating  table  May  15  to  25  because  of  log  Jams.  Gage 
heights  reduced  0.2  foot  to  enter  discharge  rating  table  July  13  to  Aug.  31  because  of  effect  or  floating  logs. 
Discharge  inteipolated  May  31  to  June  2.  Discharge  Jan.  1  to  Apr.  12  and  Nov.  17  to  Dec.  31  estlmatea, 
because  of  ice,  from  cUmatologio  records,  discharre  measurements  and  observer's  reports,  as  follows:  Jan. 
1-31, 85  seoond-feet.  varying  from  about  130  to  60  second-feet;  Feb.  1-29,  75  second-feet,  varvhig  from  about 
80  to  70  seoond-feet;  Mar.  1^1,  70  second-feet;  Apr.  1-12,  650  second-feet,  vanring  from  about  70  to  2,000 
seoond-feet;  Nov.  17-30,  300  seoond-feet,  varying  from  about  315  to  285  second-feet;  Dec.  1-31, 150  seoond- 
feet,  varying  from  about  250  to  100  seoond-feet. 


Monthly  discharge  of  Little  Fork  River  at  Little  Fork,  Minn,,  for  1912. 
[Drainage  area,  1,720  square  mlles.a] 


Month. 


Discharge  in  seoond-feet. 


Maximum. 


Mean. 


Per 
square 
mile. 


Run-off 
(depth  in 
mcneson 
drainage 
area). 


Accu- 
racy. 


January — 
February.., 

March 

AprU 

May 

June 

July 

August 

September. 

October 

November.. 
December.. 


3,310 
1,030 
756 
264 
1,360 
1,030 


793 
264 
193 
97 
276 
289 


85 

75 

70 

1,130 

2,270 

688 

304 

140 

735 

530 

818 

150 


a  049 
.044 
.041 
.657 

1.32 
.342 
.177 
.061 
.427 
.313 
.185 
.087 


0.06 
.05 
.05 
.73 

1.52 
.38 
.20 
.09 
.48 
.36 
.21 
.10 


The  year., 


3,310 


535- 


.311 


4.23 


a  Although  there  Is  considerable  swamp  land  in  this  drainage  area  It  is  still  in  Its  natural  state,  and  it 
is  believed,  thereibre,  that  the  estimates ''  Discharge  in  seoond-feet  per  square  mUe"  and  "  Bnsrofl  (depth 

In  {n^thaa^''  ava  rmf  mlalMu14n<r 


in  inches)''  are  not  misleading. 
NoTE.--See  footnotes  to  tables  of  daily  gage  height  and  daily  discharge. 
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BIG  FORK  BIVISB  AT  BIG  FALLS,  MINK. 

Ijoeation. — ^At  Big  FaUs,  about  500  feet  below  the  lower  end  of  the  rapids. 

Records  available.— August  27, 1909,  to  September  30,  1912. 

Draina^  area. — 1,320  square  miles. 

Oa^. — ^Vertical  staff.  The  gage  was  originally  located  at  the  Minnesota  and  Interna- 
tional bridge  above  the  falls,  but  jams  at  that  point  caused  so  much  trouble  that 
on  Jime  10, 1911,  the  station  was  moved  to  its  present  site,  the  new  gage  being  set 
to  read  approximately  1  foot  lower  than  the  old  gage.  Gage  heights  for  1911  have 
been  referred  to  the  present  gage  and  gage  heights  for  1912  were  taken  at  this  gage. 

Ghazmel. — ^Although  the  channel  is  practically  permanent  in  itself,  it  is  for  the  greater 
part  of  the  year  full  of  logs. 

Discharge  measurements. — ^Made  from  a  car  and  cable  one-fourth  mile  below  the 
gage. 

Winter  flow. — Daily  dischaige  January  1  to  March  31  estimated,  because  of  ice,  from 
discharge  measurements,  gage  heights,  climatologic  records,  and  dischaige  of  adja- 
cent drainage  areas,  as  follows:  January  1-31,  30  second-feet,  varying  from  about 
40  to  25  second-feet;  February  1-29,  30  second-feet,  varying  from  about  25  to  40 
second-feet;  March  1-31,  35  second-feet,  varying  from  about  40  to  30  second-feet. 

Accuracy. — The  formation  of  log  jams  throughout  the  river's  course  makes  it  impos- 
sible to  so  place  a  gage  that  the  relation  between  gage  heights  and  dischaige  will 
be  constant  for  any  extended  i>eriod.  Owing  to  the  inability  to  secure  weekly 
measurements,  no  estimates  of  flow  can  be  given  except  during  the  period  of  ice 
when  the  effect  of  log  jams  is  relatively  unimportant,  and  the  mean  monthly  dis- 
charge can  be  estimated  from  the  current  meter  measurements.  The  dischaige 
for  the  entire  year  can  be  approximately  estimated  by  determining  the  relation 
between  the  discharge  of  Little  Fork  and  Big  Fork  riven  at  the  times  of  dischaige 
measurements,  assuming  such  relation  to  hold  at  other  times  and  then  using  it  in 
conjunction  with  the  gage  heights  at  Big  Falls  to  estimate  the  flow  of  the  Big  Fork. 

Discharge  measuremenU  of  Big  Forh  River  at  Big  Falls,  Minn,,  in  191  i, 
[Hydrograpber,  S.  B.  8oul&] 


Date. 


hei^t. 


Dis- 
charge. 


Date. 


he^t. 


Di9- 

cbaisa. 


Jan.  23  a. 
Feb.  27  b 
Apr.  1  c. 
Apr.lrf. 


Fea. 
2.33 

2r39 

2.24 
2.24 


26.9 
37.2 
27.0 
28.6 


May  21.. 
Aug.  8  «. 
Dec.  20/. 


Feet. 
5.06 
3.13 
2.40 


Sec-fL 
9S1 
B7 
40 


a  Complete  ice  cover;  average  thickness  of  ice,  1.24  feet;  average  distance  water  sarftoe  to  top  of  ioe,  0Ji9 
foot. 

b  Complete  ice  cover;  average  thickness  of  ice,  1.27  feet;  average  distance  water  saiface  to  top  of  Ioe,  0.32 
foot. 

c  Section  about  40  feet  below  downstream  edge  of  highway  bridge;  measurement  in  open  water;  complete 
Ioe  cover  at  gage. 

d  Section  about  25  feet  below  downstream  edge  of  highway  bridge;  measurement  in  open  water;  mmpioto 
ice  cover  at  gage. 

<  A  great  many  logs  in  channel,  causing  considerable  backwater. 

/  Comptete  ioe  cover  at  gage;  open  at  measuring  section  at  foot  of  rapids. 
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DaUjf  ffage  height,  in  feet,  of  Big  Fork  River  at  Big  FaU$,  Minn,,  far  191t. 
[Feme  Butler,  observer.] 


Day. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

Tune. 

July. 

Aug. 

Sept, 

1 

2.75 

2.2 

2.26 

6.2 
6.2 
6.0 
6.2 
5.4 

6.4 
6.4 
6.4 
6.6 
5.8 

6.2 
6.0 
5.8 
5.7 
6.0 

6.2 
6.0 
6.1 
6.9 
5.2 

5.0 
4.9 
4.9 

4.8 
4.8 

4.8 
4.8 
4.8 
4.7 
4.7 
4.7 

4.8 
4.7 
4.6 
4.4 
4.4 

4.4 

4.6 
4.4 
4.4 

4.5 

4.4 

4.4 
4.6 
4.8 
4.9 

5.0 
5.0 
4.8 
4.8 
4.7 

4.6 
4.5 
4.6 
4.6 
4.4 

4.6 
4.8 
5.1 
4.8 
5.2 



4,7 
4.6 
4.6 
4.5 
4.4 

4.0 
8.8 
4.2 
4.4 
4.1 

4.0 
4.0 
8.8 
4.4 
4.2 

4.0 
4.0 
8.9 
4.0 
4.0 

4.2 
8.9 
3.7 
8.7 
8.6 

3.5 
3.5 
3.6 
3.4 
3.4 
3.4 

3.4 
3.3 
3.3 
3.1 
3.2 

8.3 
3.3 
8.2 
3.2 
3.1 

3.2 
3.3 
3.3 
3.2 
8.2 

8.2 
3.2 
3.3 
8.3 
8.4 

3.5 
3.8 
4.2 
4.8 
4.6 

4.2 
4.3 
4.7 
4.1 
4.2 
4.6 

4  6 

2 

4  4 

3 

4  2 

4 

2.7 

'**i'2** 

2.5 

■"i*26* 

3.4 
3.1 

S 

6 

3.1 

7 

2.36 

4.6 

4.7 

5.1 
6.0 
5.0 
4.8 
4.6 

4.4 

4.2 
4.2 
4.0 
8.9 

4.0 
3.9 
8.8 
3.8 
4.0 

4.8 
4.6 
4.6 
4.8 
6.2 

3  2 

8 

2.65 

2.3 

3.1 

9 

3.1 

10 

8.0 

11 _ 

12 

2.66 

*"2.*26' 

3.4 

2.9 
2  9 

13 

2  9 

14 ... 

2.3 

2  9 

15 

2.66 

2.8 

2.85 

16 

2.9 

17 

2.9 

18 

2.3 

2.9 

19 

2.25 

2.9 

20 

2.8 

21 

2.3 

2.75 

22 

28 

2.3 
2.3 

2.3 

2.8 
3.0 

24 

3.2 

25 

2.8 

2.35 
2.4 

2.3 
"■2.2  * 

3.3 

26 

3.6 

27 

4.2 

28 

4.6 

20 

2.25 

2.4 

4.7 

30.. 

4.8 

31 

NoTB.^Relatioii  of  gage  height  to  diecbarge  affected  by  Ice  about  Jan.  1  to  Apr.  7. 

TTPFBB  MISSISSIPPI  BIVEB  DBAINAGE  BASIN. 
MISSISSIPPI  BITEB  ABOVE   SANDY  BIVBR,  NEAR  LIBBT,  MINN. 

Loeation.— A  abort  distance  above  tbe  mouth  of  Sandy  River  in  sec.  25,  T.  50  N., 

R.  24  W.,  near  Libby  post  office,  in  Aitkin  County. 
Beeorda  available.— September  1, 1895,  to  December  31, 1912. 
Braina^  area. — 4,510  square  miles. 
Gage. — ^Vertical  staff. 
Discharge  measurementa. — ^Made  by  an  employee  of  the  United  States  Corps  of 

Engineers,  stationed  at  Sandy  Lake  dam. 
Artificial  controL — ^Flow  at  this  station  is  controlled  in  the  interest  of  navigation  by 
three  reservoirs,  namely,  Lake  Winnibigoshiah,  Leech  Lake,  and  Pokegama  Falls. 
Cooperation. — Station  maintained  by  United  States  Corps  of  Engineers  for  the 

purpose  of  determining  the  flow  of  the  river  above  Sandy  Lake  reservoir. 
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Daily  discharge,  in  aecond-feety  of  Missistippi  River  ahove  Sandy  River,  near  lAbhy,  Minan,^ 

far  1919. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


D«c. 


1 

a 

3 
4 

5, 

6 
7, 
8 
9 
10 

11. 
12 
13. 
14 
15. 

16 
17. 
18 
19. 
20. 

21 
22. 
23. 
24 
26. 

26. 
27 
28. 
29 
30. 
31. 


684 
650 
634 
600 


557 
>532 


519 

514 
510 
505 
500 
496 

491 

487 
482 
478 
473 

0468 
460 
451 
443 
434 

426 
417 
409 
400 
390 
a  381 


396 
411 
426 
441 
456 

471 
486 
501 
517 
533 

0548 
544 

540 
537 
534 

531 
528 
525 
521 
518 

a  515 
518 
522 
526 
530 

534 

537 

541 

a  545 


542 
538 
534 
530 
527 

524 

521 

518 

515 

a  512 

516 
519 
523 
527 
530 

a534 
543 
552 
561 
570 


0598 
605 
612 

620 
627 
635 
642 
649 
a656 


671 
687 
703 
718 
734 

750 
765 
781 
796 
812 

827 

843 

11850 

867 
875 


891 
899 
907 
915 

923 
931 
940 
948 
956 

964 

o972 

980 

988 

a  995 


1,060 
1,120 
1,190 
1,250 
1,320 

1,380 
1,450 
1,510 
1,580 
1,640 

1,700 
«1,770 
1,760 
1,740 
1,730 

1,710 
1,700 
11,680 
1,670 
1,640 

1,620 
1,500 
1,570 
1,540 
01,510 

1,500 
1,500 
1,500 
1,500 
1,500 
al,500 


1,540 
1,570 
1,600 
1,630 
1,660 

1,700 
1,730 
Bl,760 
1,740 
1,720 

1,710 
1,000 
1,680 
1,660 
1,650 

01,630 
1,620 
1,610 
1,600 
1,600 

1,580 
01,570 
1,540 
1,520 
1,490 

1,470 
1,440 
1,420 
1,390 
1,360 
01,340 


1,350 
1,360 
1,370 
1,380 
1,400 

1,410 
1,420 
01,430 
1,440 
1,450 

1,460 
1,470 
1,480 
1,490 
1,500 

1,510 
01,620 
1,510 
1,490 
1,470 

1,460 
1,440 
1,430 
1,410 
01,400 

1,370 
1.340 
1,320 
1,290 
1,270 
01,240 


1,310 
1,380 
1,460 
1,530 
1,600 

1,670 
1,740 
1,810 
1,880 
1,960 

2,030 
2,100 
2,170 
2,240 
02,310 

2,300 
2,280 
2,270 
2,250 
2,240 

2220 
02,210 
2,250 
2,290 
2,330 

2,380 
2,420 
2,460 
2,500 
02,540 


2,440 
2,340 
2,240 
2,140 
2,040 

ol,940 
1,930 
1,930 
1,930 
1,930 

1,920 
1,920 
1,920 
1,920 
1,920 

ol,910 
1,850 
1,780 
1,720 
1,650 

1,590 
ol,520 
1,520 
1,520 
1,510 

1.510 
1.510 
1,500 
1,500 
1,500 
01,500 


1,460 
1,420 
1,380 
1,340 
1,300 

1,260 
1,220 
1,180 
1^,160 
1,110 

1,070 

1,030 

O990 

988 

986 

983 
981 
979 
976 
974 

972 
970 
967 
965 
963 

960 
958 
0S5 
953 
950 


OlS 


8ao 

7S7 

755 
722 
600 
657 


6» 

0533 

523 

621 

521 
620 
519 
51S 
517 

a  516 
620 
525 
630 
534 


548 

543 

552 

557 

05S8 


o  Discharge  measurement. 

Monthly  discharge  of  Mississippi  River  above  Sandy  River,  near  Lihhy,  Minn.,  far  1912. 
[Drainage  area,  4,510  square  miles.]  o 


Month. 


Discharge  in  seoond-feet. 


iffiTim^in,   Minimum.     Mean. 


RuzH>ff 

(total  in 

millions  of 

cablotet). 


January 

February , 

March 

April 

May 

June , 

July 

August 

September 

October 

November...., 
December , 

The  year, 


684 

548 

666 

905 

1,770 

1,770 

1,760 

1,520 

2,540 

2,440 

1,460 

918 


396 

612 

671 

1,060 

1,510 

1,340 

1,240 

1,310 

1,500 

950 

516 


608 

563 

850 

1,530 

1,670 

1,500 

1,420 

2,070 

1,810 

1,080 

611 


1.330 
1,270 
1,510 
2,230 
4,100 
4,330 
4,260 
3,800 
5,370 
4,850 
2,800 
1,640 


2,540 


381 


1,180 


87,500 


o  Dlscharf^  in  "Seoond-feet  per  square  mile"  and  "Run-o£F  (depth  in  inches)"  not  publisbed  for  this 
drainage  area  because  the  flow  at  the  station  is  modified  by  the  operation  of  six  reseryoiis  in  the  interest 
of  navigation,  as  noted  under  "Artificial  oontror'  in  station  description. 

Note.— Computed  by  engineers  of  the  United  States  Geological  Survey  traai  daily  dischai^e  record 
furnished  by  the  Corps  of  Engineers,  U.  S.  Army. 

MISSISSIPPI  RIVER   AT  ANOKA,   MINN. 

Location.— At  highway  bridge  connectiiig  Anoka  with  Champlain,  Minn.,  a  short 
distance  above  the  mouth  of  Rum  River. 

BecordB  available.— November  3,  1896,  to  September  10,  1897  (United  States  Engi- 
neer Corps  records);  May  8,  1905,  to  December  31,  1912. 
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I>raina^  area. — 17,100  sqiiare  miles. 

Ckkge.-— Chain  gage;  staff  gage  prior  to  1909;  datum,  unchanged  since  establishment 
of  station,  is  the  same  as  that  used  by  the  United  States  Engineer  Corps  in  1896 
and  1897. 

Channel. — Practically  permanent.  Control  temporarily  changed  for  a  few  days  at 
a  time  by  log  jams. 

IMscharge  zneasurements. — ^Made  from  bridge. 

"Winter  flow.— The  river  is  frozen  and  regular  observations  are  discontinued  from 
December  to  March.  The  monthly  discharge  for  this  period  during  1912  is  based 
on  the  records  of  flow  kept  by  the  United  States  Enigneer  Corps  records  at  Lock 
and  Dam  No.  2,  below  Minneapolis,  an  allowance  being  made  for  the  increase  in 
flow  between  the  two  points. 

Artiflcial  control. — ^The  nearest  dam  is  located  at  Minneapolis,  but  on  account  of 
the  fall  between  the  two  points,  its  influence  does  not  ext^id  to  the  Anoka  sta- 
tion.   The  first  dam  above  Anoka  is  at  St.  Cloud.    The  flow  of  the  river  is  con- 
trolled by  Government  dams  on  the  upper  river  at  Lake  Winnibigoehish,  Leech 
Lake,  Pok^ama  Falls,  Sandy  Lake,  Pine  River,  and  Gull  Lake,  for  the  pur- 
pose of  increasing  the  low-water  open-season  flow  in  the  interest  of  navigation. 
Although  the  river  is  used  extensively  for  log  driving  there  is  very  little  back- 
water from  log  jams  forming  below  the  station,  except  for  a  few  days  at  a  time. 
Accuracy. — Although  no  measurements  were  made  during  1907  and  1908,  those 
made  subsequently  indicate  that  there  has  been  no  great  change  in  the  dischaige 
rating  curve  as  developed  in  1897, 1905,  and  1906,  and  therefore,  it  can  be  applied 
to  all  gage  heights  since  the  establishment  of  the  station.    This  permanence  of 
conditions  indicates  that  the  records  of  flow  are  reliable. 
The  following  discharge  measurement  was  made  by  Hoyt  and  Soul6: 
June  5, 1912;  gage  height,  1.40  feet;  discharge,  8,480  second-feet. 


Daily  gage  height ,  in  feet 

,  of  Mississippi  River  at  Anoka,  Minn,  y  for  1912, 
[B.  J.  WItte,  observer.] 

' 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

0.9 
1.0 
L2 
1.4 
1.5 

1.8 
1.7 
1.6 
1.2 
LO 

LO 
.8 
.7 
.0 
.6 

.6 

.7 
.8 
.6 
.6 

0.8 
.8 
1.0 
1.6 
2.8 

6.0 
6.2 
6.4 
6.2 
6.8 

6.4 
4.8 
4.3 
3.9 
3.2 

3.1 
2.6 
2.3 
2.1 
2.0 

1.9 
2.0 
1.9 
2.2 
2.0 

2.1 
2.2 
2.4 
2.4 
2.6 
2.6 

2.4 
2.2 
1.9 
1.8 
1.6 

1.4 
1.2 

LO 

!o 

0.0 
.0 
.0 
.1 
.0 

.3 
.3 
.2 
.8 
.4 

.4 

.5 
.6 
.4 
.3 

.3 
.2 
.3 
.4 
.4 

.4 
.4 

.8 
.6 
LO 

.9 
.9 
.8 
.7 
.6 
.6 

0.5 
.4 

.6 
.6 
.6 

.6 
.2 
— wl 
.1 
.2 

.1 
.1 
.2 
.2 
.3 

.8 
.2 
.3 
.3 
.2 

.2 
.2 
.2 
.2 
.2 

.1 

.'2' 

.4 
.4 

0.3 
.3 
.3 

ai 

.1 
.2 
.2 
.2 

.2 
.2 
.1 
.1 
.2 

.2 
.3 
.2 
.1 
.1 

.0 
.1 
.1 
.1 
.2 

.2 
.3 
.2 
.3 
.1 

.0 

—  .1 

—  .2 

—  .2 
-.3 

—  .2 

—0.2 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11    

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 : 

22 

.4 
.4 
.2 
.3 

.4 
.4 

.6 
.6 
.6 

23 

24 

25 

26 

27 

28 s 

29 

30 
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Daihf  diteharge,  in  aeecmd-feet,  of  Musiitippi  River  at  Anoka,  Mimn^^far  191t. 


D»y. 


i4».      May. 


June. 


July. 


Aug. 


Sept. 


OcL       Nor. 


1.. 
2., 
S.. 
4.. 
S.. 

6.. 
7.. 
8.. 
9.. 
10.. 


11. 
12., 
13., 
14.. 
15.. 

16.. 
17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 

25.. 

».. 
27.. 


30.. 
31.. 


0^440 

6,780 
7,520 
8^300 
8,700 

9,910 
9,500 
8,700 
7,520 
6,780 

6^780 
6,110 
5,800 
5,510 
5,510 

5,240 
5,800 
6,110 
5,510 
5,240 

5,110 
4,980 
4,960 
4,510 
4,740 

4,960 
4,980 
5,240 
5,510 
5,510 


6,110 
6,110 
6,780 
9,100 
14,200 

24,600 
30,700 
31,800 
30,700 
38»700 

26,600 
23,000 
21,200 
19,300 
16,000 

15,500 
12,800 
12,000 
11,200 
10,700 

10,306 
10,700 
10,300 
11,600 
10,700 

11,200 
11,600 
12,400 
12,400 
13,300 
13,300 


12,400 
11,600 
10,300 
9,910 
9,100 

8,300 
7,520 
6^780 
6,440 
6^U0 

6,110 
4,080 
5,240 
4,000 
5,240 

4,980 
4,060 
4,740 
5,240 
5,240 

5,240 
5,240 
5,240 
5,240 
4,980 

4,200 
4,080 
4,200 
4,080 
4,080 


4,080 
4,080 
4,080 
4,200 
4,080 

4,740 
4,740 
4,510 
6,110 
4,980 

4,060 
5,240 
5,240 
4,060 
4,740 

4,740 
4,510 
4,740 
4,980 
4,060 

4,980 
4,980 
6,110 
5,240 
6^780 

6^440 
6,440 
6,110 
5,800 
5,510 
5,510 


5,240 
4,980 
5,510 
5,510 
5,510 

5,510 
4,510 
3,880 
4,290 
4,510 

4,290 
4,290 
4,510 
4,510 
4,740 

4,740 
4,510 
4,740 
4,740 
4,510 

4,510 
4,510 
4,510 
4,510 
4,510 

4,290 

4,360 
4,430 
4,510 
4,960 
4,980 


4,740 
4,740 
4,740 
4,510 
4,510 

4,510 
4,200 
4,290 

4,080 
3,880 

8,600 
3,880 
3,880 
3,600 
3,690 

3,880 

4,080 
4,290 
4,390 
4,510 

4,290 
4,290 
4,290 
4,200 
4,290 

4,510 
4,200 
4,510 
4,510 
4,290 


4.2» 

a»« 

4,280 

3,en     1 

4.510 

3.« 

^SIO 

3,90       ' 

4.510 

J.«       1 

4,510 
4,510 
4,200 
4,200 
4,510 

4,510 
4,740 
4,510 
4,290 
4,290 

4,080 
4,200 
4,200 
4,200 
4,510 

4,510 
4,740 
4,510 
4,740 
4,290 

4,  on 

3,880 

^S 

3,510 
3,600 


3.ae 

3,5(0 
3,« 
3.S» 
3.» 

3.M) 
3,U0 
3,3« 

3.3« 
3.J* 
3,» 

3.MJ 

3,3« 

3,30 
3,» 
3,1* 
3,00 

2.m 

2.W 
3,0» 


Nan.— Dsfly  dlsohaigB  oompated  from  a  rating  curve  well  defined  between  3  J80  and  20,700 
(MB  heists  7^.5  and  6  iMt).    Diac^arge  Jan^l  to  Mar.  31  and  Dec.  l-Sljestimated,  beeauae  of  ioe. 


.. pi  at  Dam  No.  2  as  detormined  by  the  United  States  Engineer 

ol  Rum  River  at  Ounbridge,  and  the  estimated  inflow  from  the  remaining  drainage  « 

and  dam  No.  2,  as  foUows:  Jan  1-^1, 2,340  swond-ibet;  Feb.  1-29,  2.330  aeoQiMMBetrifor.  1-31, 2,M0 

feet;  Deo.  1-31, 2,640 secGod-fBet.  ^^^ 

Monthly  diKharge  of  Mististippi  River  at  Anoka,  Minn,,  for  191 1, 

[Drainage  area,  17^00  square  miles. «) 


Ifonth. 

Discharge  in  seoond^BeL 

Aoea- 

Ifi^yfanTiin 

Iffnlmnin 

Mem. 

lacy. 

January. .....  . ......... 

2,340 

2,640 
6,280 
15,700 

^UO 

4,280 
4^300 
3^320 
2.640 

D. 

Febniary.. 

D. 

Marcn. .....^.^  /»,........................  . .,. 

D. 

April 

9,910 
31,800 
12,400 
6,780 
5,510 
?740 
4^740 
3,600 

4,510 
6,110 

4.080 
^880 
3,600 
3^510 

?,7eo 

B. 

1^ 

A. 

jumv:::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

A. 

July 

A. 

August 

B. 

September 

B 

October 

November 

B. 
C. 

December.. ............a. 

D. 

The  year 

31,800 

5,000 

•  "Discharge  in  second-fset  per  square  mile"  and  "Run-off  (depth  In  inches)"  not  computed  for  tiiis 
drainage  area,  because  the  flow  past  the  stotlon  is  controlled,  in  the  interest  of  navigation,  by  i 
noted  under  '^Artificial  control'^ in  station  description. 

NoiB.— See  footnote  to  table  ot  daily  discharge. 
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MISSISSIPPI  BIYEB  AT  ST.   PAUL,   MINN. 

Ijocation. — ^Near  foot  of  Wabasha  Sti«et,  St.  Paul,  6  miles  below  the  mouth  of  Min- 
nesota River. 

XtecordB  available.— Gage  heights  by  United  States  Signal  Service  (later  United 
States  Weather  Bureau),  1873  to  1912.  Many  dischazge  measurements  by  United 
States  Engineer  Corps  prior  to  1900.  Measurements  made  by  United  States  €reo- 
logical  Survey,  1909  to  1912.  Daily  dischaige  March  1,  1892,  to  December  31, 
1912. 

drainage  area. — 35,700  square  miles. 

Oage. — Vertical  staff;  datum  imchanged.  In  1911  the  gage  was  moved  upstream 
several  hundred  yards,  but  it  was  set  to  read  the  same  as  at  the  original  location. 
Crage  read  once  a  day.  Near  the  same  site  is  the  gage  of  the  United  States  Engi- 
neer Corps,  the  datum  of  which  is  0.5  foot  higher.  AU  data  herein  refer  to  the 
Weather  Bureau  gage. 

ChaameL — Somewhat  shifting  from  year  to  year. 

I>iaGhaTge  xneasurements. — Made  from  the  Omaha  Railway  bridge  2  miles  above 
the  station. 

Winter  flow. — ^From  December  to  March  the  river  is  frozen  and  the  open-channel 
rating  curve  is  not  applicable.  Monthly  estimates  of  flow  for  this  period  are  based 
on  the  records  of  the  St.  Anthony  Falls  Water  Power  Co.  at  Minneapolis,  and  the 
records  of  the  United  States  Engineer  Corps  at  lock  and  dam  No.  2  below  Minne- 
apolis, an  allowance  being  made  for  the  flow  of  the  Minnesota  River. 

Artiflcial  oontrol. — ^The  river  is  controlled  to  a  certain  extent  by  the  Government 
reservoirs  on  the  headwaters  at  Lake  Winnibigoshish,  Leech  Lake,  Pokegama 
Falls,  Sandy  Lake,  Pine  River,  and  Gull  Lake,  but  the  effect  of  these  reservoirs 
is  felt  very  gradually  at  St.  Paul.  The  nearest  dam  is  at  Minneapolis,  and  it  is 
possible  that  the  shutting  of  the  wheel  gates  at  that  point  may  cause  some  daily 
fluctuations  of  stage  at  St.  Paul  during  extreme  low  water. 

•MTft.'giTwiiTin  and  TwintTwiiTn  flow. — ^The  highest  recorded  discharge  occuired  July  22, 
1867,  and  amounted  to  117,000  second-feet.  Since  1892  the  highest  dischaige  has 
been  80,800  second  feet.  The  winter  flow  has  fallen  nearly  as  low  as  1,000  second- 
feet. 

Aocuraey.— As  the  Weather  Bureau  gage  is  read  once  a  day,  the  recorded  mean  gage 
height  for  the  day  may  be  somewhat  in  error,  although  occasional  additional  read- 
ings have  shown  this  error  was  not  serious,  largely  because  of  the  natural  storage 
of  the  river  channel  between  the  Minneapolis  dam  and  St.  Paul.  Previous  to  1900 
the  United  States  Engineer  Corps  made  many  dischaige  measurements  at  St.  Paul, 
the  results  of  which  are  published  by  the  Mississippi  River  Commission.  Although 
the  base  data  for  estimating  the  daily  flow  of  the  river  are  available  for  years  prior 
to  1892,  the  reservoir  system  was  not  then  in  complete  operation,  and  as  this  system 
has  had  a  marked  influence  on  the  regimen  of  the  river,  it  is  evident  that  the 
earlier  records  have  lost  much  of  their  value  as  indications  of  probable  future  flow. 

Cooperation. — Gage  heights  furnished  by  United  States  Weather  Bureau;  data  on 
which  estimates  of  mean  monthly  flow  from  December  to  March  have  been  based 
furnished  by  the  United  States  Engineer  Corps. 
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Discharge  TMOsurements  of  Miuisnppi  River  at  St.  Paul,  Minn.,  in  1912. 


Date. 

Hydrognphtf. 

hei^t. 

Dis- 
charge. 

Date. 

Hydrographer. 

heiSt. 

Bfi- 

Apr.    3 
Jidy  11 

Sool^aodOrbeck 

Sould  and  Paterson 

Feet. 
6.28 
2.32 

8ec.-ft. 
16,200 
6,820 

July  30 
SepL  13 

HoytaodSooltf 

.....do 

Feet. 
2.09 
1.21 

Sec-ft. 
6,610 
4»S20 

Daily  gage  JieigTU,  in  feet,  of  Miasianppi  River  at  St.  Paul,  Minn.,  for  1912. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

1.1 

4.5 
5.0 
5.9 
6.5 
6.4 

6.3 
6.2 
5.9 
5.7 
5.2 

4.^ 
4.7 
4.5 
4.4 
4.2 

4.3 
4.2 

4.1 
4.0 
3.9 

3.8 
3.9 
3.9 
4.0 
4.0 

4.0 
4.2 
4.1 
3.9 
4.0 

4.2 
4.2 
4.2 
4.6 
5.3 

7.1 
9.1 
10.4 
11.0 
11.2 

10.9 
10.6 
10.1 
9.7 
9.0 

8.3 
7.9 
7.1 
6.7 
6.4 

6.0 
5.8 
5.7 
5.9 
6.9 

5.8 
5.7 
6.0 
6.1 
6.2 
6.1 

5.8 
5.7 
6,4 
5.1 
4.6 

4.3 
4.2 
4.0 
3.8 
3.6 

3.4 
3.3 
2.8 
2.9 
3.0 

2.8 
2.7 
2.8 
2.7 
2.7 

2.7 
2.8 
2.7 
2.6 
2.6 

2.5 
2.2 
1.8 
1.8 
1.6 

1.3 
1.6 
1.5 
1.6 
1.8 

1.7 
2.0 
1.8 
2.0 
2.3 

2.0 
2.0 
2.6 
2.3 
2.1 

2.0 
1.8 
1.5 
1.6 
1.6 

1.4 
1.2 
1.2 
1.8 
2.1 

2.3 
2.2 
2.0 
1.7 
1.8 
1.8 

1.5 
1.5 
1.4 
1.2 
1.0 

1.1 
1.1 
1.0 
1.1 
1.2 

1.4 
1.3 
1.3 
1.4 
1.4 

1.4 
1.5 
1.7 
1.6 
1.6 

1.8 
1.7 
1.7 
1.6 
1.6 

1.4 
1.5 
1.5 
1.4 
2.1 
2.2 

2.1 
2.0 
2.0 
2.0 
1.9 

1.9 
1.6 
1.6 
1.7 
1.3 

1.0 
1.0 
1.0 
1.0 
.9 

1.0 
.9 
.8 
.9 
.9 

1.2 
1.3 
1.2 
1.2 
1.3 

1.4 
1.3 
1.3 
1.4 
1.3 

1.4 
1.4 
1.4 
1.3 
1.4 

1.4 

1.3 
1.3 
1.3 
1.3 

1.2 
1.4 
1.4 
1.4 
1.3 

1.3 
1.3 
1.2 
1.1 
1.2 

1.2 

1.2 
1.0 
1.0 
1.1 

1.2 
1.1 
1.1 
1.2 
1.0 
.9 

0.8 

.8 

* 

.3 
.0 

-  .2 

-  .2 

-  .3 

— <».3 

2 

3 

1.2 

"q.z 

-2 

.0 

4 

.0 

5        I 

2 

6 

.6 

.8 

.0 

7 

8... 

.7 

-1.0 

—     5 

9 

1.1 

10 

11 

.3 

.5 

.8 

12 

.8 

13 

14 

.7 

.4 

1.1 
1.0 

15 

1.0 

16 

.5 

-  .6 

1.5 

17 

.2 

18 

-  .6 

-  .1 

.0 

19 

20 

.7 

-  .2 

—  ,2 

21 

22 

.4 

.1 

.7 

23 

24 

.6 

.1 
.2 
.3 

.4 
.6 
.9 
1.4 
2.4 
3.9 

.9 

26 

.5 

26 

.4 

27 

1.1 

.4 

28 

.1 

29 

—  .1 

30 

31 

.7 

.2 
.1 

NoTS.—Some  of  the  gaee  heights  were  read  by  the  observer  on  a  gage  which  is  in  error  0.2  foot,  notably 
Apr.  1  to  Sept.  30;  records  for  October  and  November  probably  correct.  Relation  of  gage  height  to  dis- 
charge affected  by  ice  Jan.  1  to  about  Mar.  31  and  about  Dec.  1  to  31. 

Daily  discharge,  in  sectrnd-feet,  of  Mississippi  River  at  St.  Paid,  Minn.,  for  1912. 


Day. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


1 
2 
3 
4 

5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 


10,900 
12,400 
15,300 
17,400 
17,000 

16,700 
16,300 
15,300 
14,600 
13,000 

11,800 
11,500 
10,900 
10,600 
10,000 


10,000 
10,000 
10,000 
11,200 
13,300 

19,700 
28,500 
34,800 
37,900 
89,000 

37,400 
35,800 
33,300 
81.400 
28,100 


15,300 
15,000 
14,000 
13,100 
11,700 

11,000 
10,800 
10,300 
9,840 
9,400 

8,080 
8,770 
7,750 
7,050 
8,150 


5,000 
5,510 
5,340 
5,340 
5,870 

5,600 
6,230 
5,870 
6,230 
6,780 

6,230 
6,230 
7,350 
6,780 
^410 


5,340 
5,340 
6,170 
4,840 
4,550 

4,600 
4,600 
4,550 
4,690 
4,840 

6,170 
5,000 
6,000 
5,170 
^170 


6,410 
6,230 
6,230 
6,230 
6,050 

6,060 
5,510 
5^510 
5,690 
5,000 

4,550 
4,550 
4,550 
4,550 
4,420 


6,170 
5,170 
6,170 
5,000 
5,170 

5,170 
6,000 
5,000 
5,000 
5^000 

4,840 
5,170 
6,170 
6,170 
6,000 


4,290 
4.290 

4;  420 
4,420 
4,1G0 

4.040 
4,100 
4,040 
3,920 
S.920 

3.920 
3,920 
3.800 
3,800 
8,800 
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Daily  discharge^  in  second-feet^  of  Mi$n$sippi  River  at  St.  Paul,  Minn.y  for  1912 — 

Continued. 


Day. 


Apr. 


May. 


Jane. 


Jnly.      Aug. 


Sept. 


Oct. 


Nov. 


16. 
17. 
18. 
19. 
20. 

21. 

22. 
23. 
24. 
26. 

26. 
27. 
28. 
29. 
30. 
31.. 


10,300 
10,000 
0,780 
0,520 
9,270 

9,080 
9,270 
9,270 
9,620 
9,520 

9,520 
10,000 
9,780 
9,270 
9,520 


24,900 
23,200 
19,900 
18,400 
17,400 

16,000 
15,300 
15,000 
15,600 
15,600 

15»300 
15,000 
16,000 
16,300 
16,700 
16,300 


7,750 
7,550 
7,760 
7,560 
7,550 

7,660 
7,750 
7,560 
7,360 
7,350 

7,160 
0,590 
5,870 
5,870 
5,510 


6,230 
6,870 
6,340 
6,510 
6^510 

6,170 
4,840 
4,840 
6,870 
6,410 

6»780 
6,590 
6,230 
6,090 
6,870 
6,870 


6,170 
6,340 
6.600 
6.610 
6^510 

6,870 
6,600 
6,690 
6.610 
5,610 

6,170 
6,340 
6,340 
5,170 
6,410 
6,690 


4,660 
4,420 
4,290 
4.420 
4,420 

4,840 
6,000 
4,840 
4,840 
6,000 

6,170 
6,000 
6,000 
6,170 
6,000 


6,000 
6,000 

4,840 
4,600 
4,840 

4,840 
4,840 
4,550 
4,660 
4,600 

4,840 
4,090 
4,090 
4,840 
4,550 
4,420 


8,920 
4,040 
8,920 
3.920 
3,800 

3,800 
3.800 
8,920 
3,920 
8,800 

3,680 
8,330 
3,120 
3,120 
8,080 


Note.— Dafly  dlschfirse  computed  from  two  well-defined  rating  curves.  Shift  occurred  during  Kay 
flood.  Some  error  may  have  been  introduced  into  the  daily  discharge  by  the  fiict  that  at  times  the  observer 
read  the  wrong  ease,  which  is  in  error  0.2  foot.  This  condition  is  known  to  have  existed  Apr.  1  to  Sept.  30, 
but  October  and  November  records  are  believed  to  be  reliable.  See  footnote  to  table  of  daily  gage  heights 
for  possible  source  of  error  in  the  above  daily  discharge.  Discharge  Jan.  1  to  Ifar.  31,  and  Dec.  1  to  31  esti- 
mated, because  of  ice,  from  discharge  at  lock  and  dam  No.  2,  from  records  of  United  States  Engineer  Corr 
and  flow  at  Mankato,  as  follows:  Jan.  1-31,  3,800  seoond-feet;  Feb.  1-29,  2,700  second-feet;  Ifar.  1-31, 3,« 
seoond-feet;  Dec.  1-31, 3,170  seoond-feet. 

Monthly  discharge  of  Misaiesippi  River  at  St.  Paulj  Minn.,  for  191S. 
[Drainage  area,  35,700  square  miles.o] 


Month. 

Discharge  in  second-feet. 

Accu- 

Maximum. 

Minimum. 

Mean. 

racy. 

Tfmnary 

2,800 
2.700 
8,800 
11,600 
21,200 
8,960 
6,920 
5,280 
6,120 
4,910 
3,870 
3,170 

D. 

February 

D. 

TWrfiroh 

•' 

D. 

Anril 

17,400 
39,000 
15,300 
7,350 
6.590 
6.410 
6,170 
4,420 

9.030 
10,000 
6.510 
4.840 
4,550 
4,290 
4,420 
3,030 

C. 

i6y^:::::::;::::::::::::::::::::::: ::::::::::: :::::::::::::: 

C. 

June. 

C. 

July 

C. 

Atigufft , 

C. 

fl^tember 

C. 

October 

C. 

November 

December 

C. 
D. 

The  year 

39,000 

6,620 

a  "  Discharge  in  second-fftet  per  square  mile"  and  "Run-off  (depth  in  inches)"  not  computed  for  this 
drainage  area  because  the  flow  past  the  station  Is  affected  bv  the  operation  (in  the  interest  of  navigation) 
of  reservoirs  as  noted  under  ''Artificial  control"  in  station  description. 

NoTE.~See  footnotes  to  table  of  daily  discharge. 

SANDY  RIVER  BELOW   SANDY  LAKE   RESERVOIR,    MINN. 

Xiocation. — ^At  the  Sandy  Lake  dam,  near  Libby  post  office,  in  Aitkin  County,  1 

mile  above  the  mouth  of  Sandy  River. 
Records  available.— July  7,  1893,  to  December  31,  1912. 
Area  of  reservoir  behind  dam. — ^At  low  stage  8  square  miles;  at  high  stage  16.5 

square  miles;  these  areas  with  a  range  of  9.4  feet  give  a  capacity  of  3,127,900,000 

cubic  feet. 
IMscharge. — ^The  discharge  over  the  dam  is  computed  from  the  flow  through  the 

openings  and  from  frequent  discharge  measurements  made  by  an  employee  who 

resides  near  the  dam.    At  extreme  flood  stages  the  Mississippi  drowns  out  the 
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dam  and  fills  Sandy  Lake  reservoir  as  much  as  3  feet  higher  than  "vras  intendecL 
If  the  Mississippi  is  at  fairly  high  stage  and  the  dam  is  open  there  is  frequently 
a  considerable  reveree  flow  into  the  reservoir,  but  the  amount  of  this  flow  hae 
not  been  computed. 
Cooperation.— Station  maintained  by  the  United  States  Engineer  Oorpe  for  the 
purpose  of  measuring  the  flow  from  the  Sandy  Lake  reservoir,  which  is  one  unit 
in  the  Government  reservoir  system  at  the  headwaters  of  the  Mississippi. 

Daily  diacharge^  in  Moond-feet,  of  Sandy  River  below  Sandy  Lake  dam,  Minn.,  for  1912. 

[0— No  flow  from  raservoir.] 


Day. 


Jan.   Feb.  Mar.  Apr.  ICay.  June.  July.  Aug.  Sept.  Oct.  Not.  Dec. 


1. 
2. 
8. 
4. 
b. 

6. 
7, 
8. 
9. 
10. 

11. 
12. 
13. 
H. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
80. 
81. 


10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 

10 

10 

319 

497 

483 
480 
76 
474 
475 
120 


10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 

10 

10 

328 

492 

505 
499 
507 
503 
499 


502 
500 
501 
503 
500 

502 
500 
409 
502 
500 

501 
501 
499 
502 
501 

406 
500 
500 
499 
501 

502 
498 
502 
501 
500 

501 
501 
499 
502 
500 
501 


502 
501 
496 
500 
500 

500 
501 
498 
502 
500 


501 
501 

502 

499 
502 
500 

500 
501 

450 
264 

280 
826 


270 
242 
212 
245 
218 


205 
212 
192 

166 
170 

166 
144 
120 
125 


5 

5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
B 

5 
5 
5 

5 
5 
5 
5 

6 

5 
5 
5 
5 
5 

6 
6 
5 
5 
5 
5 


Monthly  discharge  of  Sandy  River  below  Sandy  Lake  dam,  Minn.,  for  191 1. 


Month. 


Discharge  in  second-feet. 


MftTJitinni    MinimunL     Mean. 


Rim-off  (to> 
tal  in  nul- 
Uons  of  cu- 
bic feet). 


January 

February 

March 

^••:::::::: 

June 

July 

August , 

September 

October 

November 

December 

The  year. 


10 

10 

10 

10 

497 

507 

503 

502 

212 

5 

5 

5 


10 
10 
10 
10 
10 
10 
498 
212 
0 
0 
5 
6 


10 

10 

10 

10 

102 

119 

501 

421 

52.0 

4.7 

5 

6 


a6L8 

2S.1 

26.8 
2S.9 

233 

308 

1,810 

1,130 
135 
12.6 
U.0 
13.4 


507 


106 


3,S30 


NoTB.~Compnted  by  engineers  of  the  United  States  O^ological  Survey  ttom  record  of  daily  discharge 
liimished  by  the  United  States  Engineer  Corps.  "  Discharge  m  second-feet  per  square  mile"  and  "Run- 
off (depth  In  inches)"  not  computed  for  this  drainage  area  because  the  flow  past  the  station  is  aflected 
by  the  operation  (in  the  interest  of  navigation)  of  reservoirs. 
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PINE   BITER  BELOW  PIKE   BIYEB  BESEBYOIB^   MINN. 

liocatioii. — Just  below  the  dam  at  the  outlet  of  Crofls  Lake,  which  is  15  milee  above 
the  mouth  of  Pine  River  in  the  central  part  of  Crow  Wing  County,  in  T.  137  N., 
R.27W. 

Becords  available.— March,  1886,  to  December  31, 1912. 

Drainage  area. — 452  square  milee. 

Area  of  reservoir  surface  above  dam.— At  low  water  18  square  miles,  at  hig^ 
water  24  square  miles.  These  areas,  with  a  range  of  16.15  feet,  give  a  capacity 
of  7,732,900,000  cubic  feet.  The  dam  raises  the  water  level  in  Cross,  Pine,  Dag^ 
gett,  Rush,  Whitefish,  ^rout,  and  Hay  lakes  by  varying  amounts. 

I>iacharge. — Determined  from  daily  gage  heights  representing  the  head  at  the  dam 
and  from  the  various  sized  openings  in  the  dam. 

Artificial  control. — Flow  past  gaging  station  is  controlled  by  the  operation  ci  Pine 
River  reservoir  in  the  interest  of  navigation. 

Cooperation. — Station  maintained  by  the  United  States  Engineer  Corps  for  the 
purpose  of  measuring  the  flow  from  Pine  River  reservoir,  the  lowest  in  the  present 
system  of  Government  reservoirs  on  the  headwaters  of  the  Mississippi.  Although 
the  discharge  of  the  dam  represents  the  flow  from  the  reservoir,  it  does  not  repre- 
sent the  entire  flow  of  Pine  River  at  its  mouth  because  between  the  two  points 
the  drainage  area  of  the  river  is  increased  from  452  to  691  square  miles  by  Little 
Pine  River  and  one  or  two  other  minor  tributaries. 


Daily  diachargey  in  seamd-feett  of  Pine  River  hdow  Pine  River  re$ervovr,  Minn.,  for  IBlt. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oot 

Nov. 

D60. 

1 

60 
50 
« 
50 
00 

•  60 
60 
60 
60 
60 

60 
60 

•  60 
61 
61 

61 
61 
62 
62 

•  62 

63 
63 
63 
64 
64 

64 

•  65 
65 
65 
66 
66 

65 
65 

•  66 

65 
66 

66 
66 
67 
67 

•  68 

68 
68 
68 
68 
68 

60 

•  60 
60 
60 
70 

70 
70 
71 

•  71 
71 

71 
71 
72 
72 

70 

•  60 
60 
60 
70 

70 
70 
71 

•  71 
66 

65 
65 

64 
64 
63 

•  63 
63 
64 
64 
64 

65 
65 

•  65 
65 
66 

65 
65 
66 
60 

•  60 
66 

66 
66 
67 
67 
67 

•  67 
67 
67 
68 
68 

68 
60 

•  60 
60 
70 

624 
485 
488 

384 
175 

317 
317 
317 
817 
318 

318 
•  318 
818 
310 
310 

320 
322 
324 
•  327 
325 

320 
80 
75 
72 
70 

•  68 
68 
68 
60 
60 

60 
70 

•  70 
70 
71 

71 
71 
72 
72 

•  72 

72 
73 
73 
73 
74 
74 

•  50 
60 
60 
60 
61 

61 
62 

•  63 
62 
62 

61 
60 
60 
60 

•  58 

58 
60 
50 
60 
60 

61 

•  61 
63 
65 

515 

512 
510 
508 
•  506 
506 

507 
508 
500 

510 
611 

•  512 
510 
508 
506 
604 

602 
500 

•  408 
405 
400 

488 
484 

480 
475 

•  473 

468 
460 
458 
466 
454 

450 

•  447 
445 
442 
440 
438 

400 
486 

•  470 
480 
486 

488 

400 
402 
406 

•  502 

406 
400 
486 

480 

478 

476 

•  4n 

410 
400 
380 

375 
370 
865 

•  362 
855 

350 
340 
330 
320 
810 
300 

205 
200 
285 
275 
266 

256 

•  240 
240 
240 
250 

360 

260 
951 

•  261 
248 

245 
241 
237 
235 
284 

•  234 
205 
105 
180 
170 

100 
150 

•  154 
150 
145 

146 
144 

144 
143 

•  143 

142 
141 
141 
140 
140 

ISO 

•  138 
136 
130 

57 

68 

60 

00 

•  50 
60 

30 
21 
12 

16 

17 
78 
80 

•  81 
81 
82 

80 

•  77 
76 
71 
68 

66 

60 
66 

•  51 
61 

61 

61 
51 
62 
62 

•  52 
63 

66 

65 
66 

•  67 
67 
67 

58 
58 
68 

60 

•  60 

60 

2 

60 

3 

68 

4 

68 

^ ; 

68 

s 

67 

7 

•  57 

8 

67 

0 * 

10 

67 
67 

11  

67 

12   

67 

13 

68 

14  

•  68 

15 

68 

16 

60 

17 

60 

18 

60 

19 

60 

20 

60 

21  

•  61 

22 

61 

23 

60 

24 

60 

26 

68 

26 

57 

27 

56 

28 

•  66 

29 

66 

30 

66 

31 

57 

•  Disduvge  mMsurement. 
Nor.— Dafly  diBOtaarge  for  November  differs  from  that  published  in  the  Report  of  the  water-reaoorces 
investigation  of  Mlnneeota,  1011-12,  p.  122,  which  is  erroneous,  having  been  estimated  fjtom  record  of  gate 
openings,  whereas  the  ilgura  here  gwen  are  based  on  dischargo  mMsaremants. 


Digitized  by  VjOOQ IC 


80  SURFACE  WATER  SUPPLY,   1912,  PART  V. 

Monthly  dUcharge  of  Pine  River  below  Pine  River  reservoir,  Minn.,  for  191t. 
[Drainac^e  area,  4S2  square  miles,  a] 


Month. 

Discharge  in  second-feet. 

RmKoir  (to- 
tal in  mil- 

WW in  iTTHy  Itt  , 

Mean. 

lions  of  co- 
Ucfeet). 

January 

66 
72 
71 
524 
327 
515 
612 
502 
2d5 
145 
80 
61 

50 

65 
63 
66 
68 
58 
438 
300 
145 
12 
51 
55 

61.8 
68.4 
66.2 

208 

120 

150 

482 

427 

228 
91.3 

»58.4 
58.0 

Vi6 

February 

in 

March 

U7 

ADril 

£19 

Mky : ::..: ::::::::::::: 

371 

June . .  X 

389 

July 

1,290 

August 

1,140 

September 

591 

October 

245 

November 

151 

December 

155 

The  year 

515 

12 

160 

5.310 

a  "Discharge  in  second-feet  per  square  mile"  and  "Run-off  (depth  in  inches)"  not  computed  for  this 
drainage  area  because  flow  past  the  gaging  station  is  controlled  in  me  interest  of  navigation,  as  noted  in 
the  station  description. 

i>  See  footnote  to  table  of  daily  discharge. 

NOTB.— Computed  by  engineers  of  the  United  States  Geological  Survey  from  record  of  daily  disdiarge 
furnished  by  the  United  States  Engineer  Ck>rps. 

CROW   WING  RIVER  AT  NIMROD,   MINN. 

Location. — At  the  steel  highway  bridge  at  Nimiod  post  office,  in  sec.  32,  T.  137  N., 
R.  33  W.,  about  12  miles  east  of  Sebeka,  the  nearest  raihoad  point,  1  mile  above 
the  mouth  of  Cat  River,  and  1  mile  below  the  mouth  of  Willow  Creek. 

Records  available.— April  15,  1910,  to  November  30, 1912; 

Drainage  area. — 1,010  square  miles. 

Qage. — Chain  gage,  attached  to  the  bridge.  On  May  19,  1910,  the  gage  datum  was 
lowered  1.20  feet  and  the  readings  prior  to  that  date  were  corrected  to  agree  with 
the  present  datum. 

Channel. — ^Probably  permanent. 

Discharge  measurements. — ^Made  from  the  bridge. 

Artificial  control. — ^The  river  is  used  for  log  driving,  and  a  dam  at  the  outlet  of  Lower 
Crow  Wing  Lake  controls  the  water  from  that  portion  of  the  drainage  area.  There 
is  comparatively  little  log  driving  at  the  present  time  and  it  is  believed  that  the 
flow  past  the  station  is  practically  natural.  Since  the  establishment  of  the  station 
there  has  been  no  trouble  from  log  jams.  Crow  Wing  River  has  considerable  fall 
near  the  station  and  1  mile  above  makes  a  rapid  descent  of  12  feet,  known  as 
Western  Rapids. 

Winter  flow. — ^The  river  is  frozen  over  and  observationB  are  discontinued  from  Novem- 
ber to  March. 
The  following  discharge  measiu^ment  was  made  by  W.  0.  Hoyt: 
May  8, 1912:  Gage  height,  5.21  feet;  discharge,  608  second-feet. 
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Daily  gagt  height,  in  feet,  of  Crow  Wing  River  at  Nimrod,  Minn.,  for  1912. 
[W.  H.  Wintomiuta,  observw.] 


D«y. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

1 

4.80 

4.85 

4.86 

6.0 

5.1 

6.16 
6.16 
6.2 
6.2 
6.15 

6.1 

6.1 

6.16 

6.06 

6.0 

6.0 

4.98 

4.96 

4.92 

4.92 

4.90 
4.90 
4.92 
4.96 
6.0 

6.0 
6.06 
5.06 
5.0 
6.0 
6.0 

6.0 

4.98 

4.90 

4.94 

4.90 

4.90 
4.90 
4.88 
4.88 
4.86 

4.82 
4.80 
4.80 
4.80 
4.82 

4.86 
4.82 
4.80 
4.80 
4.80 

4.80 
4.80 
4.80 
4.78 
4.76 

4.76 
4.71 
4.66 
4.62 
4.62 

4.60 
4.60 
4.60 
4.64 
4.66 

4.61 
4.60 
4.60 
4.60 
4.62 

4.66 
4.70 
4.70 
4.71 
4.74 

4.72 
4.70 
4.68 
4.68 
4.66 

4.66 
4.65 
4.66 
4.65 
4.65 

4.66 
4.65 
4.65 
4.65 
4.65 
4.66 

4.68 
4.70 
4.70 
4.70 
4.70 

4.71 
4.76 
4.82 
4.86 
4.82 

4.80 
4.78 
4.78 
4.78 
4.79 

4.80 
4.84 
4.81 
4.82 
4.82 

4  82 
4.81 
4.80 
4.80 
4.80 

4.80 
4.80 
4.88 
4.94 
5.00 
5.00 

4.96 
4.91 
4.89 
4.88 
4.88 

4.88 
4.88 
4.88 
4.88 
4.88 

4.88 
4.86 
4.91 
4.94 
4.89 

4.88 
4.89 
4.90 
4.90 
4.90 

4.90 
4.92 
4.96 
4.95 
4.98 

5.0 
6.0 
6.0 
6.0 
6.0 

6.0 
6.0 
6.0 
5.0 
6.0 

6.0 
6.0 
6.0 
6.0 
4.08 

4.96 
4.93 
4.98 
4.96 
4.96 

4.92 
4.90 
4.88 
4.88 
4.88 

4.88 
4.88 
4.85 
4.86 
4.86 

4.85 
4.82 
4.82 
4.80 
4.80 
4.80 

4.80 
4.80 
4.80 
4.80 
4.80 

4.80 
4.80 
4.80 
4.80 
4.80 

4.80 
4.80 
4.82 
4.86 
4.89 

4.86 
4.82 
4.80 
4.80 
4.78 

4  78 

2 

6.2 
6.2 
6.2 
6.35 

6.15 

6.1 

5.1 

6.1 

6.1 

6.06 

6.0 

6.0 

4.96 

4.04 

4.90 
4.90 
4.89 
4.86 
4.82 

4.78 
4.76 
4.76 
4.75 
4.76 

4.80 
4.84 
4.85 
4.82 
4.80 

3 

4 

5 

6 

7 

8    

9 

10 

11                                  * 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

4  76 

23 

4.75 
4.90 
6.4 

6.06 
6  1 

24 

26 

26 

27 

28 

6.1 

29 

6  2 

30 

6.4 

31 

NoTB.— Relatkm  of  gage  height  to  discharge  affected  by  ice  JazL  1  to  about  Apr.  5,  and  about  Nov.  24 
to  Dec.  81. 

Dcnly  dieehcarge,  in  second-feet,  of  Crow  Wing  River  at  Nvmrod,  Minn.,  for  191t. 


Day. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


2:::::::::::::::::::::::::::::::::::: 

3          

4 

6        

6 

567 

7 

530 

8      

630 

9 

530 

10 

630 

11 

494 

12 

457 

13 

457 

14 

422 

16 

416 

16 

388 

17 

388 

18 

382 

19 

362 

20 

337 

324 
856 
362 
457 
530 

667 
567 
604 
604 

667 

630 
630 
667 
494 
467 

457 
443 
422 

402 
402 


457 
443 


416 


376 
376 
356 

337 
324 
324 
324 
337 

356 
837 
324 
324 
324 


208 
908 
208 
230 
236 

214 
208 
208 
208 
219 

236 
264 
264 

270 


276 
264 
253 
253 
242 


253 
264 
264 
264 
264 

270 
300 
337 
366 
337 

824 
312 
812 
312 
318 

324 
850 
330 
337 
337 


429 
396 
382 
375 
376 

375 
876 
375 
876 
375 

376 
362 
396 

416 


375 
382 


457 
457 
457 
457 
457 

467 
467 
457 
457 
443 

422 
443 
448 
422 
422 

402 
388 
375 
375 
375 


324 
324 
324 
324 
824 

324 
824 
324 
324 
824 

324 
324 
337 
366 

382 

362 
337 
324 
324 
812 


29804°— Wsp  325—14- 
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Daily  discharge ,  in  second-feet,  of  Crow  Wing  River  at  Nimrod,  Minn. ,  for  191t — Contd. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nor. 

21    

312 
204 
294 
294 
300 

324 

sao 

356 
337 
324 

388 
388 
402 
429 
457 

457 
494 
494 
457 
467 
i67 

324 
324 
324 
312 
300 

294 
270 
242 
219 
219 

236 
236 
236 
236 
236 

236 
236 
236 
236 
236 
236 

337 
330 
324 
324 
324 

324 
324 
375 
416 
467 
457 

388 
402 
422 
422 
443 

457 
457 
457 
457 
457 

375 
375 
356 
356 
356 

36« 
337 
337 
324 
324 
324 

312 

22 

294 

23 

294 

24 

25 

26 

27           

28 

29 

30 

31 

NoTB.~Daily  discharge  computed  from  a  rating  curve  birly  well  defined  between  160  and  678  seoond-feet 
(gage  heights  4.5  and  5.3  feet).  Slush  ice  reported  running  Nov.  1-11, 1911,  but  no  reduction  in  discharge 
made  to  allow  for  it.  Discharge  Nov.  24-30, 1912,  estimated,  because  of  ice,  from  climatologlc  records  and 
discharge  of  a<!Uacent  drainage  areas  at  294  seoond-feet. 

Monthly  discharge  of  Crow  Wing  River  at  Nimrod,  Minn.,  for  191t. 

[Drainage  area,  1,010  square  miles.] 


Discharge  in  seoond-feet. 

Run-off 
(depth  in 
incneson 
drainage 
area). 

Month. 

Maadmum. 

Ty/f  <T^ttni|Tn 

Mean. 

square 
mfle. 

Aooii- 
racy. 

April  6-30 

567 
604 
457 
288 
467 
457 
457 
382 

294 
324 
219 
208 
253 
362 
324 

399 
468 
337 
237 
328 
401 
401 
319 

0.395 
.463 
.334 
.235 
.325 
.397 
.397 
.316 

0.37 
.53 
.37 
.27 
.37 
.44 
.46 
.35 

A. 

iSay 

A. 

June 

A. 

Julv 

A. 

A. 

September                                        * 

A. 

Odbober 

A. 

November 

C. 

Note.— See  footnote  to  table  of  daily  discharge. 

CROW  WINO  RIYEB  AT  PILLAOER,   MINN. 

Location.— At  highway  bridge  one-half  mile  south  of  Pillager,  in  sec.  20,  T.  133  N., 
R.  30  W.,  a  short  distance  above  the  mouth  oi  Pillager  Creek. 

BecordB  available.— May  25  to  September  1,  1903,  June  11,  1909,  to  December  31, 
1912. 

Drainage  area.— 3,230  square  miles.  ^  ^ 

Oage.— Vertical  staff;  datum  unchanged. 

Channel. — Probably  permanent  except  during  high  water .\ 

Discharge  measurements.— Made  from  bridge. 

Artificial  control. — ^The  influence  of  a  logging  dam  at  the  outfit  of  Lower  Crow  Wing 
Lake  is  observable  at  times  at  the  gaging  station.  The  natuW  flow  has  a  tendency 
to  be  uniform  due  to  the  natural  lake  control  in  the  headwai^^erB. 

Winter  flow. — ^The  river  is  frozen  over  at  the  gage  from  December  to  March  and  dur^ 
ing  that  period  measurements  are  made  through  the  ice  to  de^.termine  the  winter 
discharge.  V 

Accuracy. — Conditions  at  this  station  are  favorable  for  good  resulli^i  although  the 
shifting  of  the  river  bed  during  high  water  necessitated  the  use  oi^^ore  than  one 
rating  curve  in  1912.  \ 

\ 
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Diaeharge  meaauremenU  of  Crow  Wing  River  at  Pillager ^  Minn.,  in  1912. 


Date. 

Hydxxigrapher. 

he^. 

Dto. 
obarge'. 

Date. 

h^t. 

Dis- 
charge. 

Jan.   24a 

S.B.Soul^ 

Feet. 
6.22 
6.54 
9.32 

368 

4,530 

Aug.    0 

30 

Dec.  18c 

W.  G.  Hoyt 

Feet. 
6.15 
6.08 
6.14 

""•tr 

Feb.  286 
May     0 

do 

W.  G.  Hoyt 

do 

8.  B.  Soul* 

849 
440 

a  Under  complete  ice  cover;  average  thickness  of  ioej  1.14  feet;  average  distance  vater  sur&oe  to  top  ice 
0.06  foot. 

b  Under  complete  ice  cover;  average  thickness  of  ice,  1.34  feet;  average  distance  water  sorfftce  to  top  of 
ice,  0.02  foot. 

«  Complete  ice  cover;  average  thickness  of  ioei  0.74  foot;  average  distance  water  surface  to  top  of  Ice,  0.00 
foot. 

Daily  gage  ?ieighlf  in  feet,  of  Crow  Wing  River  at  Pillager,  Minn.,  for  1912. 

[Eureka  Holmgren,  observer.] 


Day. 

Jan. 

Feb. 

Kar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

7.76 
"'7.'76' 

6.4 
6.3 
6.6 
8.4 
10.1 

11.0 

lao 

9.8 
9.4 
9.1 

9.0 
8.4 
8.0 
7.9 
7.8 

7.6 
7.1 
7.0 
6.9 
6.9 

6.9 
6.8 
6.8 
6.8 
6.8 

6.8 
6.9 
7.2 
7.2 
7.1 
7.1 

7.2 
7.1 
7.0 
6.8 
6.7 

6.6 
6.5 
6.3 
6.2 
6.2 

6.1 
6.1 
6.0 
6.0 
6.1 

6.4 
6.6 
6.6 
6.5 
6.4 

6.3 
6.2 
6.1 
5.9 
5.9 

5.8 
5.7 
5.7 
6.7 
5.6 

5.5 
6.5 
5.7 
5.6 
5.6 

6.65 

5.65 

5.7 

5.8 

6.0 

6.0 
6.0 
6.0 
5.9 
5.8 

5.9 
5.8 
5.8 
5.7 
5.7 

5.7 
5.7 
5.8 
5.8 
5.7 

5.6 
6.6 
6.6 
6.65 
6.6 
5.6 

5.6 
5.6 
5.6 
5.55 
5.6 

6.7 
5.8 
5.9 
6.1 
6.25 

6.3 
6.3 
6.2 
6.15 
6.1 

6.05 
6.05 
6.0 
6.0 
6.0 

6.0 

5.9 

5.85 

6.8 

5.7 

6.7 

6.7 

5.66 

5.7 

6.1 

6.1 

6.2 

6.15 

6.1 

6.05 

5.95 

5.9 
5.8 
5.8 
6.8 
5.8 

6.75 

5.8 

5.8 

5.8 

5.8 

6.9 
5.95 
5.9 
5.85 
5.85 

5.85 

5.9 

5.95 

5.95 

6.1 

6wl 

6.1 

6.1 

6.15 

6.1 

6.1 
6.1 
6.1 
6u0 
5.96 

6.96 

5.9 

6.9 

6.9 

5.9 

5.9 
6.9 
5.9 
5.85 
5.8 

5.8 
5.8 
6.8 
6.8 
6.75 

6.76 
5.75 
5.75 
5.75 
6.75 

5.75 

5.7 

5.76 

6.75 

6.75 

6.75 

5.7 

5.6 

6.6 

5.65 

5.7 

6.7 
6.7 
6.7 
5.7 
5.7 

5.7 

6.7 
6.7 
6.65 
5.6 

6.75 

5.7 

6.66 

5.6 

5.6 

6.66 
6.65 
5.6 
5.6 
6.55 

6.25 

2 

^  6.6 

3.. 

6.2 

6.4 

4 

5 

8.0 

7.7 
7.2 
6.8 
6.7 
6.6 

6.4 
6.3 
6.3 
6.3 
6.3 

6.3 

6.2 

6.2 

6.15 

6.1 

6.05 
6.05 
6.9 
5.9 
5.9 

6.1 

6.35 

6.5 

6.4 

6.45 

5.8 

6 

6.2 

■*6'45' 

6.5 

7 

8 

9 , 

6.5 

10 

6.15 

6.4 

11 

12 

5.9 

13 

6.5 

14  

6.4 

15 

16 

6.5 

17 

6.4 

18 

6.15 

19     

6.16 

20 

6.55 

21 

6w5 

22 

23  

6.6 

24 

6.2 

6.5 

26 

28 

6.2 

27 

6.26 

"6.'66* 

6.75 

28 

29 

30 

7.9 

31 

6.3 

Note.— Reiatian  of  gage  height  to  discharge  affected  by  Ice  Jan.  1  to  about  Apr.  4,  and  about  Nov.  26  to 
Pec  31. 
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Daily  discharge,  in  teamd-feet,  of  Craw  Wing  River  at  PiUager,  Htnn.Jar  mt 


Day. 

Apr. 

May. 

June. 

July. 

An«. 

• 
flq>t 

Oct 

Not. 

1 

1,230 
1,150 
1390 
8,330 
5,640 

6,920 
5,500 
5,220 
4,660 
4,240 

4,110 
8,330 
2,840 
2,720 
2,600 

2,360 
1,810 
1,700 
1,590 
1,590 

1,590 
1,490 
1,490 
1,490 
1,480 

1,490 
1,590 
1,920 
1,920 
1,810 
1,810 

1,W0 
1,810 
1,700 
1,490 
1,890 

1,290 

1,190 

1,000 

940 

940 

865 
865 
793 
793 
865 

1,100 
1,290 
1,290 
1,190 
1,100 

1,020 
940 
865 

725 
725 

661 
601 
601 
601 
544 

490 
1,190 
601 
544 
544 

572 
572 
601 
661 
7«3 

703 
793 
793 
725 
061 

725 
061 
661 
001 
601 

601 
001 
661 
661 
601 

544 
544 

544 
672 
544 
544 

544 
544 
544 

517 
544 

601 
661 
725 
865 

960 

1,020 

1,080 

940 

902 

865 

829 
829 
793 
793 
793 

783 
725 
60S 
661 
601 

601 
601 
572 
601 
865 
865 

940 
908 
865 
829 
759 

725 
661 
661 
661 
661 

631 
661 
661 
661 
661 

725 
759 
725 
693 
893 

693 
725 
759 
759 
865 

865 
8S5 
865 
903 
865 

985 
885 

ttS 
793 
756 

79 
725 
725 
725 
725 

728 
725 
725 

m 

861 

861 
661 
881 
861 
831 

831 
631 
631 
631 
631 

631 
801 
631 
631 
631 
631 

n 

2 

5H 

3 

M 

4      

sn 

5 

2,840 

2,480 
1,940 
1,560 
1,470 
1,300 

1,230 
1,150 
1,150 
1,150 
1,150 

1,150 
1,070 
1,070 
1.040 
1,000 

906 
966 
863 
863 
863 

1,000 
1,190 
1,310 
1,230 
1,270 

m 

6 

m 

7 

m 

8 

6tl 

0 

m 

10 

m 

11 

em 

12 

601 

13 

601 

14 

S? 

15 

M 

16 

m 

17 

601 

18 

SI! 

19 

M4 

20.\ 

M 

21 

sn 

22 

517 

23 : 

5M 

24 

W 

26 

a: 

26 

27 

28 

29 

30 

31 

NoTB.^Dally  diKharge  oomputad  from  two  ratliig  corvw  fairly  well  defined  betwMO  600  and  5,50 
second-feet  Bblft  oocurred  during  May  flood.  Disctaaree  Jan.  1  to  Apr.  4  and  Not.  26  to  Dec  31,  fistimtteo, 
because  of  ice,  from  discharge  measurements,  dimatologio  records,  and  discharge  of  adJeoent  dninn 
areas,  as  follows:  Jan.  1-31 ,  350  second-feet,  varyim;  from  about  420  to  320  seoond-feet;  FA.  1-29, 340  s«ixn* 
feet,  varying  from  about  320  to  370  seoona-feet;  Mar.  1-31, 390  second-feet,  varybig  from  aboot  370  to  liOO 
second-feet;  Nov. 20^, 465 second-feet, varying (h>m about 490 to 440 second-ftotTDec.  1-31, 4508eooiid-fMt. 

Monthly  discharge  of  Crow  Wing  River  at  Pillager,  Minn.,  for  191t. 
(Drainage  area,  3,230  square  miles.] 


Discharge  in  second-feet 

RmHiff 

dndnage 
arm). 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 
square 
mile. 

ney. 

7ann|kry. . , , , , , , 

350 

840 

390 

1,350 

2,650 

1,040 

645 

738 

767 

604 

657 

450 

a  106 
.105 
.121 
.418 
.820 
.322 
.200 
.228 
.234 
.2U 
.172 
.139 

ai3 
.11 
.U 
.47 
.95 
.38 
.23 
.26 
.26 
.25 
.19 
.18 

C, 

Febniairy 

C. 

lf,ir«h     

C 

AprlL 

6,920 

1,920 

1190 

1,020 

940 

865 

631 

863 
1,150 
544 
490 
517 
631 
601 

C. 

May!:::::::::::::::::::::::::::::::::::: 

B. 

June 

A. 

July 

B. 

August 

A. 

Smtember 

h. 

October 

B. 

November 

C. 

C 

The  year 

6,920 

831 

.257 

3.50 

NOTB.— See  footnotes  to  table  of  dally  discharge. 

LONO  PRAIRIE  RITER   NEAR  MOTLEY,   BONN. 

Location.— 100  yards  above  the  highway  bridge  which  is  l-mile  south  of  Motley, 

in  sec.  19,  T.  133  N.,  R.  31  W.,  and  2  miles  above  the  mouth  of  the  river. 
Beoordfl  available.— June  10, 1909,  to  December  31, 1912. 
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Drainage  area.— 973  sqnaie  miles. 

Gage. — Vertical  staff;  datum  unchanged. 

GhanneL — PEactically  pennanent. 

Discharge  measurements. — ^Made  from  the  bridge  at  all  except  low  stages;  low- 
water  measurements  made  by  wading  at  a  short  distance  upstream. 

Winter  flow. — River  is  frozen  over  at  the  gage  and  observations  are  discontinued 
from  November  to  March.  There  seems  to  be  a  close  relation  between  the  open- 
water  discharge  at  this  station  and  the  flow  of  the  Crow  Wing  at  Pillager,  l^e 
flow  during  the  winter  has  therefore  been  estimated  from  the  flow  at  Pillager, 
which  is  determined  by  current-meter  measurements. 

Accuracy. — Conditions  at  this  station  are  favorable  and  the  records  should  be  reliable. 
There  are  no  dams  on  the  river  to  affect  its  flow  at  the  gaging  station.  Back- 
water caused  by  ice  gorges  in  Crow  Wing  Biver  may  possibly  affect  gage  heights 
for  a  few  days  in  the  spring. 

Discharge  measitremenU  o/LoTig  Prairie  River  near  MoUey,  Minn.f  in  1912, 
[W.  G.  Hoyt,  hydrograher.] 


Bate. 


chaige. 


May  10.. 
Aug.  10. 


aee.-fi, 
1,690 
820 


Daily  gage  height,  in  feet,  of  Long  Prairie  River  near  Motley ,  Minn.,  for  1912. 

[John  Oreen,  observer.] 


Day. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

6.0 

6.05 

6.1 

5.95 

6.6 

6.85 

5.9 

5.1» 

6.7 

6.55 

5.45 
5.40 
5.35 
5.S8 
5.41 

5.55 
5.50 
6.45 
6.40 
5.35 

5.32 
5.31 
5.30 
5.28 
5.28 

6.34 

5.48 

5.5 

5.55 

5.55 

6.55 

5.41 

6.6 

6.8 

8.7 

9.05 
9.15 

8.7 
8.3 
7.8 

7.3 
7.0 
6.7 
6.5 
6.35 

6.15 

6.0 

5.9 

5.85 

5.8 

5.8 

6.8 

5.85 

5.85 

5.8 

5.8 

5.05 

6.0 

6.05 

6.1 

6.2 

6.25 

6.3 

6.3 

6.3 

6.3 

6.2 
6.0 
5.8 
6.7 
5.6 

6.6 
5.6 
5.5 
5.5 
5.6 

5.7 

5.8 

5.76 

5.7 

5.6 

5.55 
5.5 
6.41 
6.38 
5.34 

5.29 
5.25 
5.24 
5.21 
5.20 

5.15 
5.15 
6.18 
5.1& 
5.20 

5.28 
6.29 
6.24 
5.30 
5.34 

6.35 
6.31 
5.29 
5.30 
6.24 

5.21 
5.'Ji 
6.20 
5.16 
5.15 

5.16 
6.19 
5.21 
6.30 
5.42 

5.50 
5.50 
6.4i 
5.35 
6.31 
6.31 

5.32 
6.35 
6.35 
6.34 
5.31 

6.36 
6.35 
6.42 
5.58 
6.70 

5.80 
5.85 
6.80 
5.75 
5,75 

5.70 
5.70 
5.65 
5.66 
6.60 

6.55 
6.55 
5.50 
6.46 
5.45 

6.42 
5.38 
5.36 
6.32 
5.49 
6.51 

6.55 
6.56 
6.55 
6.60 
6.60 

6.48 
6.45 
6.42 
5.40 
6.40 

6.36 
6.34 
6.36 
6.36 
5.35 

5.36 
5.38 
5.36 
5.35 
5.36 

6.34 
5.32 
6.32 
5.32 
5.35 

5.35 
5.38 
6.36 
5.35 
5.35 

5.32 
6.32 
5.31 
6.30 
5.26 

6.30 
6.25 
6.25 
6.24 
6.26 

5.26 
6.29 
5.29 
6.29 
5.28 

5.25 
6.25 
6.26 
5.22 
5.22 

5.22 
5.21 
6.20 
5.20 
6.20 

5.19 
5.19 
5.21 
6.22 
5.20 
6.20 

6.19 

2  

6.12 

3 

6.16 

4  

5.16 

5 

6.12 

6 

5.18 

7  

5.18 

8 

6.16 

9  

6.16 

10 

5.16 

11 

6.15 

12  

6.16 

13 

5.11 

14  

5.08 

16 

5.11 

16        

5.14 

17  

6.20 

18          

5.14 

19  

6.14 

20    

6.12 

21 

5.12 

22  

5.15 

23 

5.11 

24 

26 

26 

27 

28 

29 

30  

81 

KoTB.— Relation  of  gage  height  to  discharge  affected  by  ice  Jan.  1  to  about  Mar.  31,  and  about  Nov.  24 
to  Dec.  31. 
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Daily  discharge,  in  second-feet,  of  Long  Prairie  River  near  Motley,  Minn.,  for  191t. 


Day. 


Apr. 


l£ay. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nor. 


1 

480 

2 

505 

3 

530 

4 

455 

5 

805 

6 

405 

7 

430 

8 

430 

g 

333 

10 

270 

11 

231 

12 

212 

13 

195 

14 

205 

15 

216 

16 

270 

17 

250 

18 

231 

19 

212 

20 

195 

21 

185 

22 

181 

23 

178 

24 

172 

26 

172 

26 

192 

27. 

242 

28 

250 

29 

270 

30 

270 

31 

270 
216 
290 
920 
2,100 

2,960 
2,400 
2,100 
1,840 
1,520 

1,220 

1,040 

860 

750 


558 
480 
430 
405 
380 

380 
380 
405 
405 
380 

380 
455 
480 
505 
530 


613 
640 
640 
640 
640 

585 

480 


290 

290 
250 
250 
250 
290 

333 

380 
856 
333 
290 

270 
250 
216 
205 
192 

175 
163 
160 
151 
148 


135 
135 
143 
138 
148 

172 
175 
160 
178 
192 

195 
181 
175 
178 
160 

151 
148 
148 
138 
135 

138 
145 
151 
178 
220 

250 
250 
227 
195 
181 
181 


185 
195 
195 
192 
192 

196 
195 
220 


380 
405 
380 
356 
356 

833 
333 
312 
312 
290 

270 
270 
250 
235 
231 

220 
205 
196 
185 
246 
254 


270 
270 
270 
250 
250 

242 
231 
230 
212 
212 

196 
192 
196 
195 
195 

198 
205 
198 
195 
195 

192 
185 
185 
185 
195 

195 
205 
198 
195 
195 


185 
185 
181 
178 
166 

175 
163 
163 
160 
163 

166 
175 
175 
175 
172 


163 
166 
154 
154 

154 
151 
148 
148 
148 

145 

145 
151 
154 
148 
148 


145 
127 
135 
135 
127 

143 
143 

138 
138 
138 

135 
138 
125 

117 
125 

133 

148 
132 
132 
137 

127 
135 
125 


Note.— Daily  dischai^e  computed  from  a  well-defined  ratine  curve.  Dafly  discharge  Jan.  1  to  Mar.  31 
and  Nov.  24  to  Dec.  31,  estimated,  becauBe  of  ice,  from  climatologic  records  and  open-water  relation  between 
Crow  Wing  River  at  Pillager  and  Long  Prairie  River  near  Motlev,  as  follows:  Jan.  1-31, 105  second-feet; 
Feb.  1-29, 100  second-feet;  liar.  1-31, 120  second-feet;  Nov.  24-30, 130  second-feet;  varying  from  about  125 
to  1 15  second-feet ;  Dec.  1-31, 100  seoond-feet.  Dischaige  at  Motley  taken  as  0.30  time  dbuiarge  at  PiUager. 
except  for  December. 

Monthly  discharge  of  Long  Prairie  River  near  Motley,  Minn.,  for  1912. 

[Drainage  area,  975  square  miles.] 


Discharge  in  seoond-feet. 

Run-off 
(depth  in 
inches  on 
drainage 
area). 

.      Month. 

Maximum. 

Minimum. 

Mean. 

square 
mile. 

Acca. 
racy. 

January ,..,.    ,  . 

105 
100 
120 
299 
848 
340 
171 
265 
211 
162 
130 
100 

0.106 
.103 
.123 
.307 
.870 
.349 
.175 
.272 
.216 
.166 
.133 
.103 

0.13 
.11 
.14 
.34 

1.00 
.39 
.20 
.31 
.24 
.19 
.15 
.12 

February ' 

March 

April 

805 
2,960 
C40 
250 
405 
270 
185 
148 

172 
216 
148 
135 
185 
185 
145 

B 

2ay.. ..:::.:.::.::::::::::::::::::::::: 

A 

June . 

A 

July 

A. 

August 

\ 

September 

X 

October 

A 

November 

B 

December 

The  year 

2,900 

238 

.244 

3.31 

KoTB.~See  footnotes  to  table  of  dafly  dischaige. 
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SAUK  RIYBR  NEAB  ST.    CLOUD,   MINN. 

Location.— At  highway  bridge  3  miles  west  of  St.  Cloud  in  sec.  9,  T.  124  N.,  R.  28  W., 
10  miles  below  the  nearest  tributary,  which  enters  at  Bockville. 

BeoordB  available.— July  8,  1909,  to  December  31, 1912. 

Drainage  area. — 816  square  miles. 

Oage.— Chain  gage,  attached  to  bridge;  datum  unchanged.  €rage  is  read  twice  a  day, 
and  the  mean  of  the  readings  is  recorded  as  the  mean  for  the  day. 

Channel. — Shifting  during  high  water. 

Discharge  meaBurements. — ^Made  from  bridge. 

Artificial  control. — ^At  Cold  Spring,  about  15  miles  above  the  gaging  station,  the 
Farmers  Milling  Co.  has  an  8-foot  masonry  dam.  During  the  fall  of  the  year  the 
plants  are  operated  continuously,  at  other  times  about  10  hours  each  day.  The 
fluctuation  caused  by  the  operation  of  the  dam  is  observable  at  the  gage. 

Winter  flow. — Owing  to  the  fluctuation  of  stage  caused  by  the  operation  of  the  power 
plant,  alternate  freezing  and  flooding  causes  ice  to  form  t6  such  an  extent  ^t  it 
is  impossible  to  obtain  acciirate  measurements.  The  flow  is  also  so  irregular  that 
it  is  believed  that  monthly  means  deduced  from  measurements  and  gage  heights 
would  be  apt  to  be  in  error,  as  would  also  monthly  means  based  on  flow  of  adjoin- 
ing streams.  Winter  gage-height  readings  and  measurements  have  therefore  been 
discontinued,  beginning  with  December  1,  1912. 

Accuracy. — Owing  to  the  various  conditions  mentioned  above,  the  records  can  not 
be  considered  better  than  Mr. 

Discharge  meaautements  of  Sauk  River  near  St.  Cloud,  Minn.,  in  191t. 


Date. 

Hydrographer. 

hei^t. 

Dls- 
dharge. 

Dat«. 

Hydrographer. 

hel^t. 

DIs- 
charge. 

Jan.   26a 

S.B.Soul^ 

Feet. 
8.46 
8.12 
6.35 
6.27 

See.'fi. 
30.8 
16.4 

199 

168 

Oct.   15 

15 

Nov.  20 

W.  0.  Hoyt 

Feet. 
6.16 
6.13 
5.97 

^'f* 

Mar.    V> 
Aug.  15 

15c 

do 

do 

do 

do 

do 

156 
116 

a  Complete  ice  cover;  average  dletaDce  water  sorllBoe  to  bottom  of  ice,  3.08  feet;  average  thickness  of  ice, 
3.37  feet. 
b  Complete  ice  cover;  average  distance  water  sarface  to  top  of  ice,  0.24  foot. 
e  Measurement  made  under  bridge  by  wading. 

Daily  gage  height,  in  feet,  of  Sauk  River  near  St.  Cloud,  Minn.,  for  1912. 
[Ida  Watte,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

6.6 

'"*8.*6* 

8.1 

8.7 
8.3 
8.4 
8.2 
8.3 

7.2 
7.2 
7.1 
7.0 
6.85 

6.8 

7.0 

6.60 

6.42 

6.40 

6.42 
6.32 
6.60 
6.42 
6.42 

5.52 
5.82 
5.95 
6.65 
6.68 

6.85 
6.96 
6.76 
6.00 
5.90 

6.02 
6.08 
6.98 
5.90 
6.63 

6.98 
6.20 
6.02 
6.45 
6.18 

6.45 
6.60 
6.50 
6.45 
6.32 

6.28 
6.28 
6.22 
6.39 
6.32 

5.68 
6.60 
6.40 
6.40 
5.25 

6.38 
5.46 
6.50 
6.80 
5.80 

6.95 
6.15 
6.05 
6.10 
6.15 

6.35 
6.30 
6.35 
6.30 
6.30 

6.40 
6.35 
6.25 
6.20 
6.05 

6.10 
6.15 
6.30 
6.35 

2 

3 

4 

8.1 

5 

&0 

&2 

6 

6.10 

6.32 

6.25 

6.7 

6.7 

6.60 
6.45 
6.65 
6.65 
6.6 

7 

6.00 

8 

6.8 

6.05 

9 

8.2 

8.1 

6.95 

10 

6.85 

11 

6.40 

12 

8.2 

8.1 

8.1 

6.10 

13 

5.86 

14 

6.70 

15 

7.9 

6.76 
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Daily  gage  keighl,  infeetf  of  Sauk  River  near  St,  Cloudy  Minn.,  for  1912 — Continued. 


Day. 

Jan. 

Feb. 

liar. 

Apr. 

May. 

June. 

July. 

Aug. 

BepL 

Oct. 

Nor. 

16 

8.0 

8.4 

6.50 

6.45 

6.8 

6.75 

6.50 

6.45 
6.30 
6.45 
6.65 
6.55 

6.55 
6.7 
6.  CO 
6.65 
6.7 

8.4 
8.1 
8.1 
8.2 
&2 

8.2 
8.2 
8.2 
8.2 
8.2 

8.2 
8.8 
8.4 
8.2 
7.8 
7.3 

6.40 
6,18 
6.10 
6.08 
6.15 

6.10 
6.12 
6.10 
6.80 
6.00 

6.07 
6.02 
6.97 
5.95 
5.92 

5.55 
5.90 
5.92 
5.95 
6.00 

6.08 
5.62 
6.10 
6.15 
6.22 

6.20 
6.10 
6.20 
6.10 
5.95 
6.05 

6.50 
5.98 
6.05 
6.14 
6.70 

6.60 
6.60 
6.45 
6.32 
6.20 

6.05 
6.05 
6.12 
6.25 
6.40 
6.S5 

6.60 
6.60 
6.60 
6.60 
6.60 

6.45 
6.25 
6.45 
6.35 
6.20 

6.05 
6.20 
6.20 
6.35 
6.45 

5l90 

17 

5.63 

18 

5u50 

19 

8.8 

8.0 

8.9 

5.75 

ao 

&90 

21 

6.05 

22 

8.6 

6u00 

23 

GlI5 

24 

8.3 

6.56 

25 

&.50 

26 

8.5 

6l15 

27 

8.1 

6.60 

28 

29 

7.9 

'":  ""I 

30 

31 

1 

1               1 

NoTB.— Relation  of  gage  height  to  diacharge  affected  by  loe  Jan.  1  to  about  Apr.  5,  and  about  Nov.  21  to 
Dec.  31. 

DaxLy  discharge,  in  second-feet,  of  Sauk  River  near  St.  Cloudf  Minn.,  for  191t. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

8ept 

Oct 

Not. 

1 

610 
730 
730 
730 
730 

730 
730 
730 
730 
860 

1,620 
1,320 
1  400 
1,250 
1,320 

1,400 
1,180 
1,180 
1,250 
1,250 

1,250 

\-M 

1,250 
1,320 
1,400 
1,250 
955 
625 

566 

565 
510 
455 
381 

358 
455 
277 
215 
208 

215 
183 
277 
215 
215 

206 
144 
124 
120 
136 

124 
129 
124 
64 
102 

117 
106 
96 
92 
86 

24 
.     68 
92 
41 
45 

73 
92 

56 
102 
82 

106 
120 
96 
82 
87 

28 
82 
86 
92 
102 

120 
87 
124 
136 
155 

149 
124 
149 
124 
92 
113 

98 
149 
106 
224 
144 

224 
277 
241 
224 
183 

171 
171 
155 
205 
183 

252 
104 
120 
142 
333 

289 
280 
234 
192 
157 

120 
120 
136 
171 
218 
08 

54 

42 
18 
18 
5 

16 
24 
29 
75 
76 

104 
152 
126 
139 
152 

312 
312 
312 
812 
312 

255 
189 
255 
221 
174 

134 
174 
174 
221 
255 

231 
215 
231 
215 
215 

248 
231 
190 
183 
142 

155 

169 

14 

19 

2 

3 

4 

5; 

6 

166 
226 
206 
356 
356 

317 
266 
336 
336 
317 

282 

266 
400 
378 
282 

266 
220 
266 
336 
300 

300 
356 
317 
336 
356 

7 

120 

8 

132 

9 

109 

10 

88 

11 

20 

12 

144 

13 

88 

14 

61 

15 

60 

16 

96 

17 

53 

18 

32 

19 

09 

20 

98 

21 

22 

23 

24 ". 

26 

26 

..^ 

27 

28 

29 

30 

81 

Note.— Daily  discharge  computed  from  rating  curves  fairly  well  defined  between  100  and  700  second-feet. 
A  change  in  rating  curve  was  made  on  May  11  and  the  new  curve  used  by  indirect  methods  from  Aug.  16  to 
Oct.  14.  Discharge  Oct.  15  to  Nov.  6  estimated,  because  gage  was  not  read,  from  the  dischane  measure- 
ments made  Oct.  15  and  Nov.  20,  and  a  study  of  the  records  of  flow  at  Rockford  and  Watson,  lunn.  Mean 
discharge  Oct.  15  to  31  estimated  150  second-feet,  varying  fk-om  about  160  to  130  seoond-ftot.  Mean  diadiarge 
Nov.  1  to  6  estimated  125  second-feet,  varying  from  about  130  to  1 20  second-feet.  Discharge  Jan.  1  to  Apr.  ft, 
and  Nov.  20  to  Dec.  31  estimated,  because  of  ice,  from  discharge  measurements,  observer's  rseords,  and 
climatologlc  records,  as  follows:  Jan.  1-31,  60  second-feet;  Feb.  1-29,  30  aeoond-ftot;  Mar.  1-31,  80 1 
feet;  Apr.  1-5, 100  second-feet;  Nov.  20-30, 1912, 75  second-feet;  Deo.l-31,8O8eoond-f0et. 
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Monthly  dikharge  of  Sauk  River  near  8i,  Cloud,  Minn.,  for  1912. 
[Drainage  area,  816  square  miles.] 


Discharge  in  second-feet. 

Run-ofl 
rdepth  in 
Incneson 
drabiage 
area). 

Month. 

Minimum. 

Mean. 

Per 
square 
mile. 

Accu- 
racy. 

January. .        ...            

60 

30 

80 

268 

1,080 

229 

91.3 
185 
155 
162 

89.4 

80 

0.074 
.037 
.098 
.328 

1.32 
.281 
.112 
.227 
.190 
.199 
.110 
.098 

a09 
.04 
.11 
.37 

1.52 
.31 
.13 
.26 
.21 
.23 
.12 
.11 

C. 

FAhni^ry .    , , , 

D. 

Mareh..: 

C. 

April 

400 
1,620 
666 
155 
333 
312 
248 

B. 

May .;;;;;.:.:::::::...:.:::..:.:. 

610 
64 
24 
98 
6 
14 

c. 

June 

B. 

July 

B. 

August 

B. 

September 

C. 

October 

C. 

November    .       

C. 

December 

D. 

The  year 

1,620 

210 

.257 

3.50 

Note.— See  footnotes  to  table  of  dally  discharge. 

ELK  BIYEB  NEAB   BIG  LAKE;   MINN. 

liocation. — ^At  the  highway  bridge  4  xnileB  east  of  Big  Lake  and  one-half  mile  east  of 
Bailey  station  on  the  Northern  Pacific  Railway,  in  sec.  23,  T.  33  N.,  R.  27  W., 
one-half  mile  above  Tibbett's  Brook  and  4  miles  below  mouth  of  St.  Francis 
River. 

BecordB  available.— April  15, 1911,  to  December  31, 1912. 

Drainage  area. — 615  square  miles. 

Gage.— Vertical  staff. 

Channel. — ^The  channel  is  apt  to  shift  in  periods  of  extremely  high  water.  During 
low  water  the  relation  of  gage  height  to  dischaige  is  practicsdly  permanent,  except 
for  periods  of  extremely  low  water,  when  backwater  may  possibly  be  caused  by 
the  growth  of  vegetation. 

I>iBcharge  meaaurenientB. — ^Made  from  highway  bridge  at  all  stages  except  low, 
when  measurements  are  made  by  wading  near  by. 

IX^nter  flow. — From  December  to  March  the  relation  between  gage  height  and  dis- 
charge is  affected  by  ice,  and  during  that  period  measurements  are  made  to 
determine  the  winter  discharge. 

Artifleial  control. — ^The  flow  of  the  river  above  the  station  is  entirely  uncontrolled, 
as  the  only  dam  on  the  river  is  near  the  mouth,  about  8  miles  below. 


Discharge  metuurements  of  Elk  River  near  Big  Lake,  Minn.,  in 

1912. 

Date. 

Hydrogiapher. 

beij^t. 

Dls- 
charge. 

Date. 

Hydrographer. 

hSX. 

Dls- 
charge. 

Jan-    27a 

B.  B.Sool^ 

Feel. 
0.97 
1.34 
1.34 
2.99 
2.73 
2.71 
1.79 
1.79 

8ec.iU 

73 
72 
849 
807 
778 
460 
443 

May    9 

9 
16 
Aug.    74 
2< 
Dec.  21/ 
21/ 

S.  B.  Boul4 

Feet. 
7.99 
7.86 
3.30 
.91 
.88 
.84 
.84 

Sec.-n. 
3,650 

Mar.  14^ 

W.O.  Hoyt 

do 

W.O. Hoyt 

3,770 

145 

S.B.Soul^ 

1,030 

Apr.     3. 

C.J,  Emerson 

B.  B.Soul^ 

183 

W.O.  Hoyt 

do 

do 

do 

166 

9 
17 

do 

S.B.Sou]^ 

05 
94 

17 

do 

a  Complete  ice  coyer;  average  thickness  of  ice,  0.92  foot;  average  distance  water  surface  to  top  of  ice,  0.09 
foot. 

t  Measurement  made  about  600  feet  below  the  gaije.  Complete  ice  cover;  average  thickness  of  ice,  0.77 
foot;  average  distance  water  surface  to  top  of  ice,  0.02  foot. 

e  Open  channel.    Measurement  at  bridge  section. 

*  wading  measurement  300  feet  below  gage. 

« "Wading  measurement  60  feet  above  gage. 

/  Complete  ice  cover;  average  thlrknem  of  ioe,  0.60  foot. 
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Daily  gags  heightt  in  feet,  of  Elk  River  near  Big  Lake,  Minn.,  for  1912. 
[Michael  Tracy,  olMerver.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Bept. 

Oct. 

Nov. 

Dee. 

1 

1.05 

1.1 

2.3 
3.1 
3.0 
3.0 
3.0 

3.0 
3.0 
2.9 
2.7 
2.5 

2.3 
2.2 
2.1 
2.2 
1.9 

1.85 
1.8 
1.8 
1.8 
1.7 

1.7 
1.65 
1.6 
1.55 
1.5 

1.6 

1.55 

1.5 

1.65 

1.7 

1.7 

1.65 

1.9 

2.2 

2.9 

6.0 
9.8 
9.3 
7.8 
6.2 

5.5 
4.8 
4.1 
3.7 
8.3 

2.9 
2.6 
2.4 
2.2 
2.1 

2.1 
2.2 
2.6 
2.8 
2.8 

2.9 
3.4 
3.8 
3.7 
3.4 
3.1 

2.8 
2.6 
2.3 
2.1 
1.9 

1.7 
1.5 
1.4 
1.3 
1.2 

1.1 

1.05 

1.05 

1.1 

1.1 

1.05 
1.0 

.99 
1.0 

.98 

.95 
.92 
.92 
.91 
.80 

.84 
.79 
.76 
.74 
.71 

a70 

.74 
.74 
.76 
.81 

.76 
.71 
.60 
.70 
.72 

.60 
.74 
.79 
.78 
.75 

.75 
.74 
.71 
.60 
.68 

.68 
.68 
.80 
.95 
.88 

.81 
.86 
1.05 
1.2 
1.1 
1.0 

0.94 
.89 
.88 
.88 
.86 

.85 
.84 
.82 
.82 
.82 

.82 
.81 
.78 
.76 
.74 

.74 

1.0 

1.1 
.98 
.92 

.90 
.86 
.84 
.79 
.76 

.74 

.71 
.84 

.8r 

1.3 
1.25 

1.2 

1.1 

1.2 

1.25 

1.25 

1.2 

1.1 

1.15 

1.1 

1.06 

1.05 

1.0 

.96 

.95 

.95 

.95 
.04 
.92 
.91 
.96 

.96 
.94 
.91 
.90 
.94 

.94 
.91 
.89 

.88 
.86 

0.85 
.82 
.82 
.81 
.80 

.79 
.78 
.79 
.80 
.79 

.78 
.85 
.90 
.86 
.85 

.81 
.80 
.80 
.80 
.78 

.78 
.78 
.76 
.75 
.75 

.75 
.75 
.74 
.72 
.TO 
.72 

0.72 
.72 
.72 
.72 
.71 

.70 
.70 
.70 
.70 
.70 

.70 
.70 
.70 
.70 
.71 

.70 
.70 
.70 
.70 
.70 

.70 
.70 
.70 
.50 
.50 

.61 
.00 
1.1 
.92 
.98 

0.70 

2 

.79 

3 

.79 

4 

1.1 

"i.*i5' 

1.25 

.79 

6 

6 

.70 

.50 

7 

1.3 

8 

1.0 

1.2 

9 

10 

11 

.95 

'i.26* 

1.3 

12 

.74 

13 

14 

1.35 

15 

.05 

1.25 

le 

17 

18 

.95 

**i.'25' 

1.35 

19 

i.6 

20 

21 

1.4 

.84 

22 

.90 

1.3 

23 

24 

25 

26 

.95 

1.3 

1.45 

"i.'s" 

2.1 
2.4 
2.3 

.0 

27 

28 

.95 

29 

1.05 

1.25 

30 

81 

NoTK.— Relation  of  gage  height  to  discharge  affected  by  ice  about  Jan.  1  to  Apr.  3,  Nov.  15,  and  Nov.  27 
to  Dec.  31.  The  observer  reported  as  follows:  Mar.  28,  ice  began  to  break  up;  Mar.  31,  ice  broke  up,  but  did 
not  Jam;  Apr.  1,  ioe  Jam  above  gage;  Apr.  8,  river  open;  Nov.  27,  river  partly  froxen  over;  Xmckw^ter  at 
gage. 

Daily  discharge,  in  wxmd-fui,  of  Elk  River  near  Big  Lake,  Minn.,  for  191  f. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

8n.t. 

Oct. 

Nov. 

1 

500 
700 
860 
885 
885 

885 
885 
845 
770 
700 

630 
595 
560 
505 
491 

474 
458 
458 
458 
426  J 

426 
410 
491 
596 
845 

1,860 
4,970 
4,620 
3,600 
2,570 

2,150 
1,740 
1,380 
1,180 
1,000 

845 
735 
665 
595 
560 

805 
735 
630 
560 
491 

423 
356 
324 
292 
260 

230 
215 
215 
230 
230 

215 
200 
197 
200 
195 

124 
134 
134 
138 
151 

138 
126 
122 
124 
129 

122 
131 
146 
143 
136 

136 
134 
126 
122 
119 

184 
171 
169 
169 
164 

161 
158 
153 
153 
153 

153 
151 
143 
138 
134 

134 
200 
230 
195 
179 

260 
230 
260 
276 
276 

260 
230 
245 
230 
215 

215 
200 
190 
187 
187 

187 
184 
179 
177 
190 

161 
153 
153 
151 
148 

146 
143 
146 
148 
146 

148 
161 
174 
104 
161 

151 
148 
148 
148 
143 

120 

2 

129 

8 

129 

4 

129 

5 

126 

6 

124 

7 

124 

8 

124 

9 

124 

10 

12< 

11 

124 

12 

124 

13 

124 

14 

124 

15 

134 

16 

124 

17 

124 

18 

134 

19 

124 

20 

124 
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Daily  diMhargej  in  second-feet^  of  Elk  River  near  Big  Lake,  Minn.,  for  19 It — Continued. 


Day. 

Apr. 

May. 

June. 

July. 

Aog. 

Sept. 

Oct. 

Nov. 

21 

426 
410 
395 

3ao 

366 

305 
880 

865 
410 
426 

660 
685 
736 
805 
805 

846 
1,050 
1,230 
1  180 
1,050 

025 

187 
170 
170 
177 
171 

168 

146 
138 
134 
126 

110 
110 
171 
187 
160 

161 
164 
215 
260 
230 
200 

174 
164 
158 
146 
138 

134 
126 
158 
151 
202 
276 

100 
184 
177 
174 
184 

184 
177 
171 
IGO 
164 

143 
143 
138 
136 
136 

136 

136 
134 
120 
120 
120 

124 

22 

124 

23                                  

124 

24 

08 

25 

78 

26 

102 

27 

100 

28 

08 

20 

06 

30 

04 

31 

Note.— Daily  discharge  oompated  Irom  a  rating  table  well  defined  between  100  and  L300  second-feet  and 
fairly  well  defined  between  1,»X)  and  4,000  second-feet.  Discharge  Jan.  1  to  Apr.  3,  Nov.  15  (backwater 
fr-om  anchor  ice  in  morning),  and  Nov.  27  to  Dec.  31  estimated,  because  of  ice,  from  cllmatologio  records  and 
records  of  discharge  in  adjacent  drainage  areas,  as  follows:  Jan.  1-31, 60  second-feet,  varying  from  about  1 10 
to  30  second-feet;  Feb.  1-20, 60  second-feet,  varying  from  about  40  to  60  second-feet;  liar.  1-31, 00  second- 
feet,  varying  flrom  about  60  to  400  second-feet;  Dec.  1-31, 95  second-feet. 

Monthly  discharge  of  Elk  River  near  Big  Lake,  Minn.,  for  191t, 
[Drainage  area,  616  square  miles.] 


Discharge  in  second-feet. 

Ru2w>fr 

(depth  in 

incneson 

drainage 

area). 

Month. 

B<l  f^^  |iH^^m , 

■B  in^i>H^t¥i , 

Mean. 

Per 
square 
mile. 

Aoou- 
racy. 

January 

60 
50 
00 
567 

287 
140 
168 
205 
146 
118 
05 

0.008 
.081 
.146 
.022 

2.15 
.467 
.242 
.273 
.333 

•  .237 
.102 
.154 

0.11 
.00 
.17 
1.03 
2.48 
.62 
.28 
.31 
.87 

.21 
.18 

c 

February .. 

C. 

M«vh    . -- 

c. 

April 

885 
4,070 
805 
260 
202 
276 

365 
410 
126 
110 
126 
164 
120 
78 

X 

mS^:::;;;::::::::::::::::::::::. ::..:.. 

A. 

June 

A. 

July 

A. 

August                     ^-r-r ^T-T 

A 

September 

A. 

October  .           

A 

November 

B. 

December           .  .          

C. 

The  vear                 

4,070 

272 

.442 

6.02 

Note.— See  footnotes  to  tables  of  daily  gage  height  and  daily  discharge. ,  • 

CROW  RIVEB  AT   ROCKPORD,   MINN. 

Ziocation.— At  the  highway  bridge  at  Eockford,  a  little  more  than  a  mile  below  the 
junction  of  the  North  and  South  branches.  Between  the  junction  and  the  station 
are  the  outlets  of  Rebecca  Lake  and  Lake  Sarah,  both  very  small  streams. 

Beeorda  available.— June  4,  1909,  to  December  31,  1912. 

Draina^  area. — ^2,520  square  miles. 

Oage. — ^Vertical  staff;  datum  unchanged. 

Channel. — Practically  permanent. 

IMacharge  measurementB. — During  high  and  medium  stages  discharge  measure- 
ments are  made  from  the  bridge,  but  during  low  stages  measurements  are  made 
by  wading  at  various  sections  several  hundred  yards  downstream. 

Winter  flow. — Prior  to  the  winter  of  1911  and  1912,  ice  formed  very  little,  and  the 
open-water  rating  curve  was  applicable  throughout  the  year.  During  the  winter 
periods  1911-12,  1912-13  ice  has  destroyed  the  relation  between  stage  and  dis- 
charge, making  it  necessary  to  base  estimates  on  discharge  measurements.  A 
possible  reason  for  the  present  formation  of  ice  is  that  before  the  dam  was  de- 
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Btroyed  the  larger  body  of  water  back  of  the  dam  was  at  a  temperature  coauider- 
ably  above  freezing,  and  as  it  wajs  released  did  not  freeze  quickly.  Since  the 
dam  was  destroyed  natural  conditions  are  present  and  ice  forms. 

Artificial  control. — On  the  North,  Middle,  and  South  forks  of  Crow  River  are  seven 
-small  power  plants.  These  plants  have  small  storage,  and  the  flow  at  the  various 
points  is  so  small  that  no  appreciable  effect  of  their  operation  is  observable  at  the 
gage.  A  dam  immediately  abovevthe  gage  was  partly  destroyed  May  31, 1911,  and 
has  not  as  yet  been  repaired. 

Accuracy. — Conditions  at  this  station  are&vorablefor  excellent  results,  and  therefore 
the  records  should  be  reliable. 

DxKharge  measurements  of  Crow  River  at  Rockford^  Minn.,  in  191t. 


Dat«. 

Hydrograpbflr. 

he^t. 

Dis- 
diaiga. 

Feb.    as 

Hoyt  and  Sodltf 

Feet. 
5.06 
5.13 
&55 

8ec^ 

55 

Mar.  16« 

8oal6 and  Murphy '.. 

e83 

May  Id 

W.G.Hoyt 

ej,aw 

•  Complete  loe  cover;  avenge  thickness  of  Ice,  0.83  foot;  average  distance  water  sorfaoe  to  top  of  fee,  OuOO 
foot. 

*  Complete  ice  cover;  avenge  thickneas  of  ice,  0.81  foot;  avenge  distance  water  surftee  to  top  of  tee,  OiB 
foot. 

c  Measurement  made  about  400  feet  downstream  from  gage. 

Daily  gage  height,  in  feet,  of  Crow  River  at  Rockford,  Minn.,  for  1912, 
[O.  W.  Florida,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July.- 

Aug. 

&«>t. 

Oct 

Nov. 

Deb 

1 

2 

8 

6.15 
5.15 
5.15 
5.10 
5.10 

5.05 
5.00 
5.00 
4.90 
4.90 

4.85 
4.80 
4.80 
4.70 
4.65 

4.65 
4.65 
4.65 
4.65 
4.65 

4.65 
4.65 
4.65 
4.70 
4.70 

4.75 
4.70 
4.70 
4.75 
4.80 
4.80 

4.80 
4.80 
4.80 
4.80 
4.85 

4.85 
4.80 
4.80 
4.80 
4.75 

4.75 
4.75 
4.75 
4.75 
4.80 

4.80 
4.80 
4.80 
4.80 
4.80 

4.85 
4.85 
4.85 
4.85 
4.90 

4.90 
4.90 
6.00 
5.55 

5.5 

5.40 

5.25 

5.25 

5.25 

5.20 
5.30 
5.40 
5.35 
5.35 

5.25 
5.10 
5.05 
5.00 
5.00 

4.90 
4.95 
4.95 
5.00 
5.10 

5.45 

5.9 

5.85 

5.75 

5.75 

6.15 
6.65 
7.80 
8.70 
9.20 
9.65 

10.3 
8.4 
7.7 
7.5 
7.4 

7.1 

6.8 

6.5 

6.35 

6.2 

6.1 
6.0 
5.9 
6.1 
6.25 

6.2 
6.1 
6.0 
5.9 
5.8 

5.8 
5.9 
5.85 
5.85 
5.8 

5.9 

6.1 

6.25 

6.25 

6.2 

6.1 

6.05 

&25 

7.0 

8.0 

8.7 
9.2 
9.6 
9.9 

ia2 

10.0 
9.9 
9.7 
9.3 
9.0 

8.6 
8.4 
8.1 
7.8 
7.6 

7.4 
7.4 
7.2 
7.1 
7.1 

7.2 
7.3 
7.4 
7.4 
7.6 
7.5 

7.5 
7.4 
7.2 
7.0 
6.6 

6.3 
6.2 
6.1 
6.0 
5.85 

6.7 

5.6 

5.65 

5.75 

5.85 

5.85 

5.75 

5.7 

5.7 

5.65 

5.65 
5.6 
5.6 
5.55 
5.5 

«.o 

5.9 
5.65 
5.46 
5.30 

5.24 
5.19 
5.16 
5.20 
5.24 

5.34 
5.28 
5.24 
5.31 
5.36 

5.40 

5.46 

5.9 

5.85 

5.8 

5.7 

5.6 

5.48 

5.42 

5.5 

5.5 

5.55 

5.95 

6.25 

6.25 

6.2 
6.1 
6.0 
6.0 
5.9 
5.85 

5.7 

5.66 

5.0 

5.52 

5.52 

5.54 
6.6 
5.75 
6.0 
6.1 

6.3 
6.6 
6.9 
&8 
6.8 

6.7 
6.9 
7.1 
7.2 
7.3 

7.2 

7.2^ 

7.1 

7.0 

6.9 

6.8 
6.7 
6.6 
6.6 
6.7 
6.7 

&6 
6.0 
6.0 
6.5 
6.5 

6.4 

6.3 

6.2 

6.15 

6.1 

6.0 
5.0 
5.8 

5.8 
5.8 

5.8 
5.8 
5.8 
5.75 
5.75 

5.7 
5.7 
5.7 
5.7 
5.7 

5.65 
5.65 
5.0 
5.6 
5.6 

6.6. 

5.55 

5.5 

5.49 

5.45 

5.41 
5.36 
5.32 
5.32 
5.30 

5.45 
5.5 
5.49 
5.45 
5.41 

5.40 
5.36 
5.34 
5.32 
5.30 

5.80 
5.28 
5.26 
5.24 
5.23 

5.22 
5.22 
5.22 
5.23 
5.22 
5.20 

5.18 
5.16 
5.14 
5.11 
5.10 

5l08 
5.08 
5.08 
5.08 
5.08 

5.13 
5.12 
5.12 
5.08 
&04 

5.02 
5.03 
5.08 
5.04 
5.06 

5.06 
5.06 
5.00 
5.06 
5.04 

5.02 
5.02 
5.00 
4.96 
4.99 

5.35 
&.20 
5.12 

4 

&.0t 

5 

&.00 

6 

5.00 
5.06 
5.15 

7 

8 

0 

10 

5.30 
5k  04 

11 

5.04 

12 

13 

14 

5.04 
5.04 
4.99 

4.98 

5  00 

15 

16 

17 

5.01 

18 

4.99 

19 

4.96 
4.97 

4.98 
4.98 
4.^ 
4.96 

ao 

21 

22 

23 

24 

25 

4.95 

26 

4.94 

27 

4.93 

28 

4.96 

20 

4.97 

80 

4.98 

31 

4.98 

Note.— Relation  of  gage  height  to  discharge  affected  by  Ice  Jan.  1  to  about  Apr.  1,  Dec.  7  to  13  and  29  toZL 
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DaSUf  dischargej  in  second-feetf  of  Crow  River  iat  Roekford,  Minn.,  for  191t. 


Day. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Deo. 


1 

3,500 

2 

2.270 
1,710 
1,570 
1,500 

1,290 
1.100 

3 

4 

5 

6 

7 

8 

906 

0 

816 

10 

725 

11   

866 

12 

610 

13 

666 

14 

666 

15 

766 

Ifl   

726 

17 

666 

18   

610 

19 

666 

20 

600 

21 

600 

22 

656 

23 

628 

24 

528 

26 

600 

28 

666 

27 

665 

28 

766 

29 

765 

30 

725 

31 

666 

638 

765 

1,220 

1,950 

2,610 
2,960 
3,310 
3,680 
3,850 

3,670 
8,680 
3,400 
3,040 
2,770 

2,430 
2,270 
2,030 
1,790 
1,640 

1,500 
1,600 
1,360 
1,290 
1,290 

1,360 
1,430 
1,500 
1,500 
1,570 
1,570 


1,670 
1,600 
1,360 
1,220 
965 

786 
725 
666 

610 
528 

445 
396 
420 
472 


528 
472 
445 
445 
420 

420 
396 
396 
870 
345 

610 
665 

420 
327 
267 


213 
202 
217 


274 
249 
233 
261 
283 

300 
827 
666 

628 
600 

446 

305 
336 
309 
346 

346 
370 
682 
765 
765 

725 
665 
610 
610 
656 


446 
420 
895 
356 
866 

366 

395 
472 
610 
666 

786 

965 

1,160 

1,100 

1,100 

1,030 
1,160 
1,290 
1,360 
1,430 

1,360 
1,360 
1,390 
1,220 
1,160 

1,100 
1,030 
966 
966 
1,030 
1,030 


965 
965 
965 
906 
906 

845 
785 
726 
606 
666 

610 
665 
600 
600 
600 

600 
600 
600 

472 

472 

446 
446 
446 
446 

446 

420 
420 
396 
396 
396 


395 
870 
345 
340 
322 

304 
283 
266 
266 
267 

322 
346 
840 
822 
804 

800 

283 
274 
266 

257 

267 
249 
241 
233 
229 

226 
226 
225 
229 
226 
217 


209 
202 
194 
183 
179 

172 
172 
172 
172 
172 

187 
187 
187 
172 
168 

161 
151 

13 

166 

172 
172 
176 
166 
158 

161 
161 
144 
138 
141 


287 
217 
187 
158 
144 

144 

144 
144 
144 
143 

148 
142 
142 
141 
138 

144 

148 
141 
138 
184 

138 
138 
138 
131 

128 

126 
128 
181 
181 
181 
180 


NoTB.— DaOy  diacharge  computed  from  a  wdl-deflned  rating  curve.  DIschaige  Jan.  1  to  Apr.  1,  Deo. 
7  to  13,  and  Deo.  20  to  31  estunated,  because  of  Ice,  on  basis  ofoUmatologic  records,  diaoharge  measurements, 
and  gage  heights,  as  follows:  Jan.  1-13, 100  second-feet,  vaiylng  ffom  about  110  to  80  second-feet;  Jan.  14-31. 
60  seocnd-feet,  varying  from  about  70  to  65  second-feet;  Feb.  1-29,  70  second-feet,  varying  from  about  6o 
to  100  second-feet;  liar.  1-15,  90  second-feet,  varying  lh>m  about  100  to  83  secood-feet;  Har.  16-31, 630 
seoond-feet,  varying  from  about  80  to  3,000  second-feet. 

MonOiiy  diicharge  of  Crow  River  at  Rockford,  Minn.,  for  1912, 
[Drainage  area,  2,620  square  milfls.] 


Discbarge  In  second-feet. 

Runoff 
(depth  in 
inches  on 
drainage 

area). 

Month. 

ir^'Hmum, 

.^ 

Mean. 

Per 

AOOD- 

racy. 

Jannarv  ...r.«. 

60 

70 

880 

926 

620 
417 
016 
503 
281 
160 
146 

aQ34 
.028 
.161 
.867 
.817 
.246 
.166 
.363 
.236 
.112 
.067 
.058 

ao8 

.08 
.17 
.41 

.94 
.27 
.19 
.42 
.26 
.13 
.07 
.07 

C. 

fSuZ;::;;::::::::;:::::::::::::::::: 

C. 

Marnh.;. 

C. 

AdtiI 

a3,600 
8,850 

MS 

396 
209 

600 

638 
257 
902 
866 

896 

217 
138 

B. 

^....:;;;;::... ;::.:::...::.. :...:;.. 

A. 

June T T--. ^-Tr 

A. 

July 

A. 

August  ...........Tt- --..-,-,r..,r.. 

A. 

September 

A. 

Ootober 

A. 

November 

A. 

Peoember......... 

B. 

The  year - 

3,860 

566 

.221 

2.09 

NoTB*   Bea  footnotea 


a  Estimated, 
to  tables  of  dally  gsge  height  and  daily  disohaige. 
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SOUTH   FORK   OF   CROW  RIVER  NEAR  ROCKFORD,   MINN. 

Location. — ^At  the  highway  bridge  3}  miles  southwest  of  Rockford  in  sec.  1,  T.  118 

N.y  R.  25  W. ;  no  tributaries  within  several  miles. 
BecordB  available.— June  15, 1909,  to  March  31, 1912.    Station  discontinued  March 

31, 1912. 
Drainage  area. — 1,160  square  miles. 
Oage. — ^Vertical  staff;  datum  unchanged. 
Channel. — Slightly  shifting. 
Discharge  measurements. — ^Made  from  the  bridge  except  at  low  stages,  when  they 

are  made  by  wading  at  a  short  distance  ux>stream. 
Winter  flow.— Ice  forms,  varying  in  thickness  from  1  to  2  feet.    Winter  estimates 

based  on  gage  heights,  climatological  data,  and  results  of  discharge  measurements. 
Artiflcial  control. — ^The  nearest  dam  is  that  at  Delano,  which  is  merely  used  as 

diversion  dam  by  the  Great  Northern  Railway  Co. 

The  following  discharge  measurement  was  made  by  Hoyt  and  Soul^: 
February  2, 1912:  Gage  height,  1.42  feet;  discharge,  5.6  second-feet.    This  measure- 
ment was  made  under  complete  ice  cover;  average  thickness  of  ice,  1.03  feet;  avenge 
distance  wata*  surface  to  top  of  ice,  0.01  foot. 

Daily  gage  height,  in  feet,  of  South  Fork  of  Crow  River  near  Rockford,  Minn.,  for  191t. 

[Jacob  HoTsch,  oLaetver.) 


Day. 

Jan. 

Feb. 

Mar. 

Day. 

Jan. 

Feb* 

Mar. 

1 

1.60 

1.40 

16 

2 

17 

3 

18 

1.50 

""i.'46' 

LSD 

4 

1.55 

"'L'io' 

2.0 

19 

5 

20 

e 

21 

3.3 

7 



Z16 

22 

1.50 

L40 

S 

1.60 

1.40 

23 

9 

24 

10 

25 

1.45 

L40 

a.0 

u 

1.55 

'"i'm" 

L90 

26 

12 

27 

13 

28 

4.6 

14 

2.0 

29 

1.45 

2L7 

&.4 

15 

1.60 

1.35 

30 

S.66 

31 

&.S3 

Non.— Relation  of  gage  height  to  dlaoharge  affected  by  ice  Jan.  1  to  Mar.  31. 

Monthly  discharge  of  South  Fork  of  Crow  River  near  Rockford,  Minn.,  for  1912, 
[Drainage  area,  1,160  square  miles.] 


Discharge  in  seo- 
ond-feet. 

Run-off 
{depth  In 

drainage 
ana). 

Aoco- 

Month. 

Mean. 

Per 
square 
mile. 

raey. 

January             -- - --- ...-...- ....... 

20 
10 
UO 

0.017 
.0086 
.005 

aa2 

.000 

.11 

C. 

February 

C. 

Man^h  ....,    r 

C 

atolociereoords^d 

s,  as  loUows:  Jn.  hSl,  3 

_    ^  ,  yarying  fhun  aboot  6  to  U 

seoond-feet.    Mar.  1-18, 20  seoond-feet,  varying  ft^m  about  15  to  25  second-feet.   Mar.  1»-81, 120 1 
feet,  varying  from  about  25  to  600  seoond-feet. 
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BUM   BIYEB  AT   ONAMIA,   MINN. 

I«ooation.— At  the  steel  highway  bridge  at  Onamia,  200  yards  below  the  outlet  of 
Lake  Onamia  and  5  miles  above  the  mouth  of  Bradbury  Brook. 

KecordB  available.— September  24,  1909,  to  December  31,  1912. 

I>xai2ia^e  area. — 414  square  miles,  of  which  207  square  miles  are  taken  up  by  the 
water  surface  of  Mille  Lacs  Lake. 

Oa^e. — ^Vertical  staff.  The  gage  was  located  originally  at  the  wooden  highway 
bridge  just  below  the  Soo  Railway  bridge,  but  May  4,  1910,  this  bridge  was 
destroyed  and  the  gage  moved  200  yards  downstream  to  the  steel  highway  bridge. 
The  new  gage  was  set  to  read  the  same  as  the  old  one. 

Chaimel. — ^The  bed  of  the  river  is  mostly  sand  or  fine  gravel  filled  with  debris,  logs 
and  grass. 

I>iflcliarge  zneasurements. — ^Made  from  the  steel  highway  bridge. 

Winter  flow.— During  the  winter  period  of  1911  and  1912  the  river  froEe  solid  to  the 
bottom  and  there  was  no  flow. 

Artiflcial  control. — ^Two  miles  below  Onamia  is  an  abandoned  logging  dam  which 
raises  the  water  level  about  3  feet  but  does  not  control  the  flow.  As  there  is  a 
good  fall  to  the  river  the  influence  of  this  dam  does  not  reach  the  gaging  station. 
Owing  to  the  natural  storage  afforded  by  the  lakes  the  range  of  stage  at  Onamia 
is  slight. 

Accuracy. — ^Because  of  very  poor  natural  conditions,  the  great  liability  of  the  chan- 
nel to  shift,  and  backwater  caused  by  growth  of  grass,  the  records  are  not  con- 
sidered better  than  fair. 

DtBdutrgt  meaaurements  of  Rum  River  at  Onamia,  Minn.,  in  1912. 


Date. 

hei^t. 

Dto- 
ohargB. 

Date. 

Hydrognplier. 

hSSl 

Dis. 
charge. 

May  11 

S.B.SoaU 

Feet. 
1.31 
1.31 
.72 

174 
32.9 

Jnxie27a 
Not.  20« 

S.B.SooM 

.72 
.17 

Sec-n, 
80.5 

do 

do 

W.  Q.  Hoyt 

5.7 

JaOA  37a 

a  Measmements  made  by  -wadJng  at  a  short  distance  below  the  Soo  Railway  bridge. 

Daily  gage  height,  infeet^  of  Rum  River  at  Onamia,  Minn,,  for  191 1, 
[R.  Swedburg,  obserrer.] 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1     

a2o 

.32 
.86 
.42 
.45 

.50 
.52 
.55 

.00 
.65 

.68 
.68 
.70 
.70 
.70 

a66 

.68 
.75 
.85 
.05 

1.2 

1.8 

1.4 

1.86 

1.8 

1.3 
1.25 
1.2 
1.2 
1.15 

a88 
.88 
.88 
.85 
.82 

.82 
.80 
.78 
.78 
.75 

.72 
.72 
.72 
.72 
.76 

a70 

.70 
.68 
.68 
.65 

.65 
.62 
.60 
.58 
.58 

.55 
.52 
.50 
.60 
.60 

a46 
.42 
.40 
.40 
.88 

.40 
.42 
.45 
.48 
.60 

.60 
.50 
.48 
.48 
.48 

a6o 

.60 
.60 
.60 
.60 

.48 
.48 
.48 
.45 
.45 

.46 
.42 
.42 
.42 
.40 

a36 
.85 
.32 
.32 
.32 

.30 
.30 
.30 
.30 
.30 

.30 
.32 
.82 
.32 
.30 

0.25 

2        

.25 

3     

.25 

4       

.25 

5     

.25 

^ 

.25 

7        

.22 

8     

.22 

g         

.22 

10- 

.22 

11 

.20 

12     

.20 

13 

.20 

14 

.20 

15 

.20 
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Daily  gage  height,  in  feet,  of  Rum  River  at  Onamia,  Minn.,  far  1912 — Continued. 


Day. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct, 

Nov. 

« 
16         

a72 
.72 
.70 
.70 
.70 

.72 
.72 

.76 
.78 
.78 

.80 
.78 
.75 
.70 
.68 

1.1 

1.1 
1.06 
1.0 
.96 

.92 
.92 
.05 
.92 
.90 

.90 
.90 
.90 
.90 
.90 
.90 

a78 
.78 
.80 
.80 
.80 

.78 
.78 
.78 
.76 
.76 

.76 
.72 
.72 
.70 
.70 

a50 
.50 
.50 
.48 
.48 

.48 
.48 
.50 
.52 
.50 

.50 
.50 
.48 
.48 
.45 
.46 

a48 

.50 
.48 

.48 
.48 

.48 
.48 
.48 
.48 
.48 

.48 
.48 
.45 
.48 
.50 
.50 

a4o 

.40 
.38 
.38 
.35 

.35 
.32 
.32 
.30 
.30 

.32 
.32 
.35 
.35 
.32 

aso 

.30 
.30 
.30 
.30 

.28 
.28 

.28 
.28 
.28 

.25 

.25 
.25 
.25 
.25 
.25 

aao 

17      

.20 

18  

.20 

19        

.18 

ao  

.18 

21    

.18 

22 

.18 

23      

.15 

24 

.15 

25 

.15 

26          

.12 

27   

.12 

28 

.10 

29        

.10 

30 

.08 

31           

Note.— Relation  of  gage  height  to  discharge  affected  by  loe  Jan.  1  to  about  Ifor.  81,  and  about  Dec.  1 
to  31. 

Daily  discharge,  in  eecond-feet,  of  Rum  River  at  Onamia,  Mirm.,  for  191 1. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

2 

4.6 
5.6 
7.8 
9 

11 
12 
14 
18 
24 

27 
27 
20 
29 
29 

83 
33 
29 
29 
29 

33 
33 
88 
43 
43 

47 
48 
88 
29 
27 

24 
27 
38 
56 
78 

140 
170 
210 
190 
170 

170 
166 
140 
140 
127 

114 
114 
102 
89 
84 

71 
71 
78 
71 
66 

66 

66 
66 
66 

66 
66 

62 
62 
62 
66 
61 

51 
47 
43 
48 
88 

83 
88 
83 
38 
88 

43 
43 

47 
47 
47 

43 
43 
48 
38 
88 

88 
83 
33 
29 
29 

29 

29 
27 
27 
^ 

24 

22 
20 
10 
19 

18 
16 
16 
16 
15 

16 
15 
15 
14 
14 

14 
14 
16 
16 
15 

15 
15 
14 
14 
14 
14 

14 
13 
12 
12 
11 

12 
13 
14 
14 
16 

15 
15 
14 
14 
14 

14 
16 
14 
14 
14 

14 
14 
14 
14 
14 

14 
14 
14 
14 
15 
16 

15 
16 
15 
15 
15 

14 
14 
14 
14 
14 

14 
IS 
13 
13 
12 

12 
12 
11 
11 
10 

10 
10 
.  10 
9 
9 

10 
10 
10 
10 
10 

10 
10 
10 
10 
10 

10 
10 
10 

I 

8.4 

8.4 
8.4 
8.4 
8.4 

7.6 
7.6 
7.5 
7.6 
7.6 
7.5 

7.5 

2    

7.5 

8 

7.5 

4   

7.5 

6 

7.5 

6 

7.5 

7     

41.6 

8  

6.6 

9 

ft.6 

10  

6l6 

11 

6l0 

12 

ft.0 

13   

6.0 

14 

6.0 

15 

6.0 

16  

6.0 

17 

6.0 

18      

6.0 

19 

6.6 

20 

6.6 

21 

6.6 

22 

6.6 

23 

6.0 

24        

6.0 

25 

6.0 

26 

4.4 

27  

4.4 

28 

4.0 

29  

4.0 

30     ...  , 

8.6 

31 

NoTE.—Dafly  discharge  computed  from  2  rating  curvee  fUrly  well  defined,  between  29  and  210  second- 
feet.  Discharge  Jan.  1  to  Mar.  81,  1012,  and  Dec.  1  to  81.  estimated,  because  of  Ice,  from  cUmatologio 
records,  records  of  discharge  of  adjacent  drainage  areas,  ana  observer's  reports,  as  follows:  Jan.  1  to  Feb. 
29, 0  second-foot;  Mar.  1-81, 2  second-feet,  varying  about  0  to  4  second-feet;  Dec  1-81, 2  Moood-faet. 
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MofUMy  diicharge  of  Rum  River  at  Onaimia,  Minn.,  for  1912. 
[Dnfnace  area,  414  square  miles.] « 
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Month. 

Discharge  In  aeoond-feet. 

Aocu> 

M'tnitnuTri- 

Mean. 

racy. 

January..... , ....^ 

aoo 

.00 

2.0 

25.9 

99.7 

42.6 

17.8 

13.8 

12.1 

a  87 

5.91 

2.0 

Febntarr 

March..'. 

V.'.V.'.'.V.V.', 

April 

47 
210 
62 
29 
15 
15 
10 
7.5 

2 
24 
29 
14 
11 

9 

7.6 

3.6 

D. 

M^i""!!::::::::::;::.. .:.;....:: :;.: ".:: 

B. 

JVmH ,  .  -  .  T -r 

B. 

July      

C. 

August 

D. 

Septeniber ,.r>....r.,.r. 

D. 

October 

C. 

NoTember 

c. 

SfiOQQiber 

T!m>  year 

210 

13.3 

a  "Discharge  in  second-feet  per  square  mUe"  and  "Run-off  (d«pth  in  inches)"  computed  from  this 
drainage  area  are  considered  mfaleadfng,  especially  during  low-water  periods,  because  of  the  U^rge  amount 


of  lake  storage,  and  are  therefore  not  published. 
Non^— See  footnotes  to  table  of  daily  d 


r  discharge. 


BUM   BIYEB  AT   GAMBBIDOE;    MINN. 

l40cation.~>At  highway  bridge  one-half  mile  west  of  Cambridge.    No  tributary  within 
Beveral  miles. 

Beoords  available.— June  12, 1909,  to  December  31, 1912. 

Drainage  area. — ^1,160  square  miles. 

Oacre.— Vertical  staff ;  datum  unchanged. 

ChaxmeL— Shifting. 

Discharge  xneasurements. — ^Made  from  the  bridge. 

Winter  flow. — From  December  to  March  discharge  measurements  are  made  through 
ice  to  determine  the  winter  flow. 

Artlfleial  oontroL— At  St.  Francis,  20  miles  below  Cambridge  by  river,  there  is  a 
10-foot  dam  and  a  power  plant.  Between  the  crest  of  the  dam  and  the  water  sur- 
face at  the  gaging  station  there  is  a  difference  in  elevation  of  about  6  feet.  The 
&ct  that  morning  and  evening  gage  heights  during  the  low-water  period  show  no 
consistent  change,  being  for  the  most  part  the  same,  indicates  that  the  St.  Francis 
dam  has  very  little  effect  on  the  flow  at  this  station,  even  though  the  flow  may  fall 
below  the  crest  during  certain  portions  of  the  day.  The  only  dam  above  Cambridge 
'  is  at  Milaca,  which  is  used  to  form  a  pool  from  which  water  is  pumped.  Flow  at 
Cambridge,  especially  during  periods  of  low  water,  is  controlled  by  the  storage  in 
and  evaporation  from  the  lakes  in  the  drainage  area  above  Onamia. 

Aoouracy. — During  the  summer  of  1911  and  1912  grass  grew  in  the  channel  to  such  an 
extent  that  it  caused  backwater  in  varying  amount  at  the  gage.    Therefore  during 
that  period  the  records  can  not  be  considered  better  than  fair.    Records  for  the 
remainder  of  the  year  are  believed  to  be  good. 
29a04*»— W8P  325—14 7 
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DUcharg^  measiaremenU  of  Rum  River  at  Cambridge,  Minn.,  in  1912, 


Date. 

he^t. 

DIs- 
charge. 

Date. 

Hydrographer. 

h^^ 

Dis. 
chaw. 

Jan.  30a 

S.B.Sool^ 

3.61 
8.61 
3.61 
6.30 
6.32 
10.36 

8ec.-ft, 
66.0 

74 

74 

963 

978 

2,370 

Aug.    1 
Bept.  12e 

Oct.  11 
Nov.  23 
Dec.  30« 

B.  B.  Sool^ 

FtA. 
8.85 
3.80 
3.79 
3.12 
2L99 
3.34 

*^ 

Mar.  V» 

IV> 
Apr.  18 

18 
Ifay  14 

HoytandSotd^ 

do 

S.B.SouM 

do 

do 

W.O.Hoyt 

168 
IfiS 
121 

do 

W.  O.Hoyt 

do 

S.B.8011I6 

116 
84 

a  Complete  ice  cover;  average  thickness  of  ice,  1.18  feet;  average  distance  water  surboe  to  top  of  ice,  006 
fbot. 

b  Six  per  cent  open  water,  04  per  cent  ice  cover;  average  thickness  of  ice  1.28  feet;  average  distance  water 
surftoe  to  top  of  foe,  0.09  foot. 

c  Wading  measurement  about  500  feet  above  gage. 

d  Wading  measurement  about  75  feet  above  gage. 

•  Complete  ice  cover  at  gage  and  control;  00  per  cent  ice  cover  at  measuring  sectJon. 

Daily  gage  height,  in  feet,  of  Rum  River  at  Cambridge,  Minn,,  for  1912. 
[Joseph  LoCstrom,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

D6Q. 

1 

3.70 

6.1 
7.1 
8.0 
8.6 
8.0 

7.6 
7.4 
7.2 
7.0 
6.7 

6.4 
6.0 
5.7 
5.6 
5.6 

6.7 
6.0 
6.3 
6.3 
6.2 

5.8 
5.6 
5.4 
5.4 
5.5 

5.4 
5.4 
6.0 
6.8 
7.1 

7.1 
6.7 
6.4 
6.7 
7.8 

0.4 
12.7 
15.5 
16.2 
15.7 

14.4 

13.1 
11.7 
10.4 
9.1 

8.1 
7.4 
6.9 
6.5 
6.2 

6.0 
6.5 
7.4 
8.0 
8.5 

8.8 
9.2 
9.2 
9.0 
9.0 
8.8 

8.8 
7.5 
6.6 
6.1 
5.8 

5.6 
5.3 
5.1 
4.9 

4.7 

4.5 
4.4 
4.3 
4.3 
4.3 

4.3 
4.2 
4.2 
4.3 
4.3 

4.2 
4.1 
4.0 
3.9 
3.9 

3.8 
8.7 
3.7 
3.7 
3.6 

8.55 
8.50 
3.60 
3.55 
3.65 

3.60 
3.55 
3.50 
3.45 
8.45 

3.40 
3.50 
3.45 
3.40 
3.40 

8.40 
3.40 
3.35 
3.30 
3.35 

3.30 
3.30 
3.60 
3.80 
3.80 

4.00 
4.40 
4.60 
4.60 
4.30 
4.00 

3.85 

3.7 

3.6 

3.55 

3.5 

3.6 
3.6 
3.6 
8.6 
3.65 

3.6 

3.6 

8.55 

3.55 

3.5 

3.5 
3.75 
3.9 
3.85 
3.85 

3.8 
8.7 
3.7 
3.6 
3.6 

8.5 

3.45 

3.45 

8.4 

8.65 

3.9 

4.0 
4.4 
5.0 
5.4 
5.6 

5.8 
4.9 
4.6 
4.3 
4.1 

3.0 

3.8 

3.7 

3.65 

8.56 

3.56 

3.55 

8.5 

3.5 

3.5 

3.5 

3.5 

3.5 

3.45 

8.5 

3.55 

3.5 

3.45 

3.4 

3.4 

3.4 

3.4 

3.36 

3.3 

3.25 

8.2 

8.15 

8.15 

3.15 

3.1 

3.15 

8.2 

3.3 

8.25 

8.25 

8.25 

8.2 

3.2 

3.15 

8.15 

3.1 

8.1 
3.1 
3.1 
8.06 

3.05 

3.06 

3.0 

3.05 

8.05 

3.0 

8.6 
3.0 
3.0 
8.0 
8.0 

8.0 

2.09 

8.0 

8.0 

8.0 

2.09 
2.96 
2.98 
2.98 
2.96 

2.98 
2.05 
2.95 
2.96 
2.08 

2.08 
2.08 
2.98 
2.68 
2.02 

3.05 

3.1 

3.1 

3.0 

8.0 

8.0 

-2       

3.50 

3.1 

3 

3.1 

4 

3.60 

5 

3.40 

3.7 

3.1 

6 

7 

3.6 

8 

3.45 

3.70 

9 

10 

11 

12 

3.60 

■3.' 76' 

3.60 

'3.6" 
3.60 

"z.i' 

13 

iJ::. :.::.. ...... 

15 

3.45 

3.70 

16 

17 

18 

3.60 

"8.7" 

3.6 

19 

3.25 

20 

21 

3.60 

22 

3.5 

3.70 

23 

24 

25 

26 

3.55 

3.66 

3.60 

3.35 

27 

28 

8.85 
4.30 
4.60 
5.00 

29 

3.6 
3.6 

3.60 

30 

8.36 

31 

NoTS.—Rolation  of  gage  height  to  discharge  affected  by  ice  Jan.  1  to  about  Apr.  2  and  about  Nov.  M  to 
Dec.  31. 


Daily  discharge,  in  second-feet,  of  Rum  River  at 

Cambridge,  Minn.,  for  1912 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct, 

Nov. 

1  .                           

500 

900 

1,520 

1,740 

1,520 

1,380 
1320 
1250 
1  190 
1,100 

1,220 
1,100 
1,010 
1,100 
1,460 

2,020 
3,320 
4;  550 
4,900 
4,660 

1,600 
1320 

870 
780 

710 
620 
560 
500 
440 

120 

no 
110 
120 

140 

130 
120 

no 
100 
100 

178 
140 
118 
106 
98 

118 
118 
118 
118 
129 

215 
330 
500 

630 
650 

500 
470 
380 
290 
240 

180 
160 
140 
140 
180 

ISO 
120 
120 
130 
130 

110 

2 

110 

3 

110 

4 

no 

5 

110 

6 

110 

7 

no 

8. 

no 

9 

no 

10 

no 
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I>aHy  diicharge,  in  aeoondfeei,  of  Run  River  at  Ccambndge^  Minn,  y  for  1912 — Continued. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

11 

1,010 
890 
803 
774 
774 

803 
890 
980 
980 
950 

833 
774 
717 
717 
745 

717 

717 

890 

1,130 

1,220 

4,000 
8,480 
3,930 
3400 
1,880 

1,530 
1280 
1,160 
1,030 
910 

840 
1,030 
1,380 
1490 
i;680 

J'I2 
1,930 

1,920 

1,840 

1,840 

1,770 

390 
860 
330 
320 
330 

830 
390 
390 
330 
330 

290 
360 
340 
310 
310 

190 
170 
160 
160 
140 

90 
110 
100 
90 
90 

90 
90 
80 
70 
80 

70 
60 
130 
160 
160 

310 
320 
380 
350 
390 
210 

118 
118 
108 
108 
96 

98 
153 
190 
178 
178 

165 
140 
140 
118 
118 

96 
88 
88 
78 
129 
190 

190 
165 
150 
140 
130 

130 
130 
130 
130 
130 

130 
140 
140 
130 
150 

160 
150 
150 
140 
140 

130 
140 
160 
150 
150 

160 
140 
140 
130 
130 

130 
130 
UO 
UO 
UO 

110 
110 
100 
UO 
130 
110 

110 

12     

no 

13 

no 

14   

110 

15 

110 

16    

110 

17 

110 

18 

110 

19 

110 

20 

115 

21 

115 

22 

115 

23 

115 

24 

115 

25 

115 

20 

115 

27 

115 

28 

110 

39 » 

80 

110 
•  UO 

31 

Note.— Daily  discharge  oompated  from  two  l^irly  well  defined  rating  curves, 
used  May  15  to  July  31  and  Sept.  13  to  Nov.  23,    '^^  ^ ''    ""' 


„ Shifting  channel  metbods 

Discharge  Jan.  1  to  Apr.  3  and  Nor.  34  to  Dec.  81  estimated, 


because  of  Ice,  from  semi-weeUy  cage  heii^ts,  observer's  notes,  disdiarge  measurements,  dimatologio 
reoonls,andreooitlsofdi9chaigeofaaJaoentandiiageareas,a8foUows:  Jan.  1-31, 80seoQnd-feet;  Feb.  1-39, 70 
•eoood-feet;  Mar.  1-31, 100  second-feet;  Deo.  1-31, 100  seoond-feet,  varying  from  about  130  to  84  seccmd-feeL 

MonJOdy  dMuxrge  of  Rum  River  at  Cambridge,  Minn,,  for  1912, 

(Drainage  area,  1,160  square  miles.]* 


Month. 


Discharge  in  second-feet. 


Mft'gfa'^qni.  Minimum.     Mean. 


Aooo- 


racy. 


January 

February.. 
March 

June 

July 

August 

September. 
October.... 
November., 


1,740 
4,900 
1,600 
380 
190 
650 
160 
U5 


600 
840 
140 
60 
78 
130 
100 
UO 


80 

C. 

70 

C. 

100 

C. 

991 

B 

3,040 

B 

456 

C. 

141 

C. 

137 

C. 

337 

C. 

129 

B 

111 

C. 

100 

C. 

The  year. 


4,900 


a  Discharge  in  "second-feet  per  square  mile"  and  ''Runoff  (depth  in  inches)"  are  not  published  for  this 
drainage  area,  because  they  are  believed  to  be  misleading.    See  •'Artificial  control "  in  station  description. 


Note, 


footnotes  to  table  of  daily  discharge. 

MINNESOTA   BIYEB   NEAB   ODESSA,   MINN. 


Itfocation.— At  highway  bridge  1  mile  southwest  of  Odessa,  in  sec.  32,  T.  121 N.,  R. 

45  W.y  one-half  mile  below  the  mouth  of  Stony  Run,  a  very  onall  sfcream  entering 

from  the  north. 
BeoordB  available.— July  4, 1909,  to  December  31, 1912. 
Dxainage  area. — ^1,560  square  miles. 
0«cro. — Chain  gage  attached  to  bridge,  datum  unchanged. 
COianneL — ^Practically  permanent  except  during  periods  of  high  water. 
ZHodiaTge  measurementB. — ^Made  from  the  bridge,  except  during  low  stages,  when 

they  are  made  at  a  wading  section. 
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STJBFAOE  WATBB  SUPPLY,  1912,  PABT  V. 


Winter  flow. — The  river  is  froxen  over  and  observations  are  discontiiitted  fipom  De- 
cember to  March.  The  flow  during  that  period  may  be  estimated  by  using  the 
run-off  per  square  mile  of  adjacent  drainage  areas. 

Artifldal  control.— The  flow  at  Odessa  is  entirely  uncontrolled.  The  nearest  dam 
is  at  Granite  Falls.    Swamps  may  regulate  the  flow  to  a  relatively  small  extent. 

BemarlEB. — ^This  station  was  established  in  order  to  determine  the  run-off  from  Big 
Stone  Lake  available  for  storage  and  the  amount  of  flood  water  contributed  by 
the  upper  valley.  As  Whetstone  River  enters  Minnesota  River  above  Odessa, 
a  station  was  established  on  that  stream  also  for  the  purpose  of  determining  the 
amount  of  water  passing  Odessa  from  that  source.  Owing  to  its  extreme  flatness 
the  valley  immediately  below  Big  Stone  Lake  is  subject  to  severe  overflow  during 
high  water,  and  it  was  therefore  not  possible  to  select  a  satisfactory  Btati(»i  site 
above  Odessa.  Even  at  this  point  extremely  high  water  overflows  around  one 
end  of  the  bridge,  but  the  amount  is  only  a  small  percentage  of  the  entire  flow, 
and  is  estimated  at  times  of  high-water  measurements. 

Discharge  meaauremtnU  of  Minnesota  River  near  Odessa,  Minn,,  in  191 1. 
[S.  B.  Soal6,  hydrographer.] 


Date. 

heiglt. 

Dis- 
charge. 

Date. 

hS^U 

efaarga. 

Apr.g 

Feet. 
3.46 
3.44 

66.5 

May5 

FeeL 
6.10 
2.76 

^-ifl 

^9                  : 

JUTie  2>  a 

30.7 

a  Measurement  made  by  wading  at  regular  section. 

Daily  gage  Height,  in  feet,  of  Minnesota  River  near  Odessa,  Minn.,  for  1912. 
[C.  P.  Sbellenbarger,  observer.] 


Day. 

Apr. 

May. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

6.9 
6.2 
6.0 
6.5 
4.6 

8.86 
3.85 
8.55 
3.45 
3.35 

3.25 
3.2 
3.25 
3.55 
4.4 

5.8 
6.6 
6.1 
6.1 
4.0 

4.2 

4.0 

8.9 

3.75 

3.65 

4.8 
4.5 
4.2 
3.85 
3.7 

3.5 
3.3 
3.2 
4.4 

5.0 

5.8 
6.5 
6.0 
5.4 
4.2 

3.85 

3.65 

3.5 

3.35 

3.25 

3.1 

3.0 

2.95 

2.90 

2.85 

2.80 

2.80 

3.6 

3.25 

3.0 

8.0 

2.95 

2.90 

2.80 

2.80 

2.75 

2.71 
2.62 
2.55 
2.46 
2.41 

2.36 
2.35 
2.31 
2.30 
2.30 

2.54 
2.49 
2.58 
2.69 
2.59 

2.81 
8.0 
8.2 
3.2 
2.81 

2.78 
2.68 
2.61 
2.59 
2.54 

2.48 
2.41 
2.38 
2.34 
2.29 

2.28 
2.28 
Z32 
2.49 
3.05 

3.2 

3.1 

2.90 

2.90 

3.00 

3.15 

3.4 

3.4 

3.6 

3.8 

3.7 

3.7 

3.6 

3.45 

3.5 

3.3 

8.3 

8.4 

3.55 

3.55 

8.5 

3.5 

S.5 

3.6 

3.65 

3.7 

3.76 
3.7 
3.6 
8.5 
3.4 

3.3 
3.25 
3.2 
3.15 
3.05 

3.0 
3.0 
3.0 
3.0 
2.78 

2.78 
2.86 
2.80 
2.90 
2.92 

2.96 
3.0 
2.89 
2.90 
2.91 

S.0 
2.96 
2.95 
2.90 

"i'ao" 

2.76 
2.75 

2.76 
2.74 
2.78 
2.80 
2.78 

2.75 
2.78 

"  *8.'4" 
8.3 

3.0 

2.84 

2.80 

2.88 

2.90 

2.80 
2.80 
2.86 
2.85 
2.88 

3.0 
2.96 
2.95 
2.91 
2.90 

2.90 
2.85 
2.80 
2.80 
2.79 

2.84 

2.85 

3.2 

8.5 

3.2 

2.91 
2.80 
2.84 
2.85 
2.91 

2.90 

2.88 

2.81 

3.0 

3.1 

3.05 

3.06 

2 

3.0 

3 

3.0 

4 

2.95 

6 

2.05 

6 

2.04 

7 

2.91 

8 

2.90 

9 

2.90 

10 

11 : 

12 

18 

14 

15 

16 

17 

2.80 

18 

2.78 

19 

2.75 

20 

2.80 

21 

2.80 

22 

2.80 

23 

2.80 

24 

2.80 

26 

2.98 

26 .- 

27 

2.02 
2.90 

28 

2l90 

29 

2.90 

80 

81 

Note.— Relation  of  gage  height  to  discharge  affected  by  ice  Jan.  1  to  about  Mar.  31  and  aboat  Nov.  26 
to  Deo.  31. 
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Daily  discharge,  in  second-feet,  of  Minnesota  River  near  Odessa,  Minn.,  for  191i, 


Day. 

Apr. 

Ifsy. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1    .                     

355 
388 

270 
225 
153 

94 
94 
74 
67 
61 

55 

62 
55 
74 
137 

252 
825 
279 
193 
106 

121 
106 
98 
88 
80 

169 
145 

131 
94 
84 

70 
58 
52 
137 
185 

252 

315 
270 
217 
121 

94 
80 
70 
61 
55 

46 
41 
38 
36 
34 

32 
82 
77 
55 
41 

41 
88 
36 
32 
32 
30 

28 
25 
22 
10 
17 

16 
16 
14 
14 
14 

22 
20 
23 
28 
24 

32 
41 
52 
52 
32 

31 
27 
34 
24 
22 

20 
17 
16 
15 
14 

14 
14 
15 
20 
44 

52 
46 
36 
36 
41 

49 
64 
64 
77 
01 

84 
84 
70 
67 
70 

58 
58 
64 
74 
74 

70 
70 
70 
77 
80 
84 

88 
84 
77 
70 
64 

58 
55 
52 
49 
44 

41 
41 
41 
41 
31 

31 
34 
36 
36 
37 

39 
41 
36 
36 
36 

41 
30 
88 
36 
85 
35 

84 
33 
32 
80 
30 

30 
30 
31 
82 
81 

80 
31 
30 
26 
22 

20 
18 
15 
13 
12 

15 
35 
60 
64 
58 

41 
34 
32 
35 
36 

86 
82 
84 
84 
35 

41 
39 
88 
86 
36 

86 
34 

32 
32 
32 

34 
84 
52 
70 
52 

36 
82 
M 
34 
86 

86 
85 
32 
41 
46 
44 

44 

2 

41 

8                         , ;  

41 

4 

38 

6 

88 

6           .      .                    

88 

7 

86 

8 

86 

0 

36 

10... 

85 

11 

85 

12 

84 

13 

84 

14 

83 

15 

83 

18 

82 

17 

82 

18 

81 

19 

80 

30 

32 

a..              .               

82 

23 

82 

33 

82 

24 

82 

35 

82 

36 

82 

27 

31 

28 

31 

30 

30 

80 

30 

81 

Note.— Daily  discharge  computed  from  a  foirly  wellHleflned  ratine  curve.  Daily  discharge  Aug.  30  to 
Sept.  2,  Sept.  13  to  23  and  Nov.  10  to  16  estimated  from  records  of  oLwharge  in  adjacent  drainage  areas. 
Duobarge  Jan.  1  to  Mar.  31  and  Nov.  26  to  Dec.  31  estimated,  because  of  ice,  from  climatologic  records  and 
relation  Detween  open-water  flow  at  Odessa,  Lac  qui  Parle,  Watson,  and  Montevideo,  as  follows:  Jan.  1-30, 
6  aeoond-feet;  Feb.  1-29,  4  second-feet;  Mar.  1-31,  20  seoond-feet;  Nov.  25-30,  31  second-feet,  varying  from 
about  82  to  30  seoond-feet;  Dec.  1-31, 25  seoond-feet. 

Monthly  discharge  of  Minnesota  River  near  Odessa,  Minn.,  for  191t, 
[Drainage  area,  1/160  square  miles.] 


Discharge  in  second-feet. 

Run-off 

incneson 

drainage 

area). 

Month. 

Maximum. 

Minimum. 

Mean. 

Per 
square 
mile. 

Accu- 
racy. 

JtoBxuirf r 

5 

4 
20 
144 
86.4 
24.0 
58.6 
45.9 
31.0 
37.0 
34.1 
25 

0.0032 
.0026 
.013 
.092 
.065 
.015 
.038 
.029 
.030 
.024 
.022 
.016 

0.004 
.003 
.01 
.10 
.06 
.02 
.04 
.03 
.02 
.03 
.02 
.02 

February 

Kaich..r 

AwiL 

855 
315 
52 
01 
88 
64 
70 
44 

52 
30 
14 
14 
31 
a  12 
32 
80 

B. 

mSt.::;:::::::::::::..: 

A; 

June ,, 

B. 

July 

A. 

B. 

RMnmnber 

C. 

OcCobtf 

B. 

November 

C. 

December t  .  .  .    r  .   .  ,  r  r  r  -   ,  ,  r  .  r  .  r  .   ^ 

The  year , 

355 

43.0 

.028 

.36 

a  Estimated. 
Non.— Bee  footnotes  to  table  of  daily  discharge. 

MINNESOTA   BIYEB   NEAB  MONTEVIDEO,   MINN. 

liocatloli. — ^At  the  highway  bridge  1  mile  south  of  Montevideo,  in  sec.  19,  T.  117  N., 

R.  40  W.y  a  fihort  distance  below  the  mouth  of  Chippewa  River. 
BMOxdi  available.— July  23, 1909,  to  December  31, 1912. 
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SUBFACE  WATER  SUPPLY,  1912,  PABT  V. 


Drainas^e  area. — 6,300  square  mileB. 

Oa(*e. — Chain  gage,  attached  to  bridge.  The  datum  of  the  gage  was  lowered  2  feet  Sep- 
tember 16,  1909,  and  1  foot  additional  July  29,  1910,  to  avoid  negative  readings. 
All  gage  heights  have  been  referred  to  the  last  datum. 

Ghaxmel.— Practically  x>ermanent. 

Diaoharge  meaaurementB. — ^Made  from  the  bridge. 

Winter  flow. — ^The  river  is  frozen  over  from  December  to  March,  and  measurements 
are  made  through  the  ice  to  determine  the  winter  discharge. 

Artificial  oontrol. — ^The  nearest  dam  is  at  Granite  Falls,  but  its  influence  does  not 
extend  to  the  Montevideo  station.  There  is  no  dam  above  the  station.  The 
discharge  of  Chippewa  River  is  so  much  less  than  that  of  the  Minnesota  that  the 
control  of  the  former  by  a  dam  at  Montevideo  has  very  little  effect  on  the  Minne- 
sota gage  heights. 


Diicharge  measurements 

of  Minnesota  River  near  Montevideo,  Minn., 

in  191i. 

Date. 

hel^. 

charge. 

Date. 

heiSSl 

^ 

Jan.     9>i 

C.J.  EmersGii 

Fed. 
2.47 
2.28 
3.60 
5.10 

6.8 
105 
67» 

A]Mr.    8 

June  30 

20 

Dec.  28 

S.B.Socd^ 

F9tL 
6.06 
4.46 
4.46 
3.16 

«^ 

Feb.    9^ 

S.B.Soul^ 

do 

W.O.Hoyt. 

637 

ICar.  22e 

do 

do 

630 

Apr.    8 

S.B.Sool^ 

129 

a  Complete  ice  cover;  average  thickness,  1.30  feet;  average  distance  water  snrfMse  to  top  of  ice,  0.40  foot. 
h  Complete  ice  cover;  average  thickness  of  ice,  1.92  feet;  average  distance  water  surteoe  to  top  of  ice,  0.66 
foot, 
e  Complete  ice  cover;  average  thickness  of  ice,  0.52  foot;  average  depth  of  water  on  top  of  ice,  0.05  foot. 

Daily  gage  height,  in  feet,  of  Minnesota  River  near  Montevideo,  Minn.,  for  191  i. 
[Margaret  Hendricks,  oheerver.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

.3.0 

"i'i" 

3.1 

3.6 
3.4 
3.7 
4.0 
4.1 

5.1 
5.0 
5.1 
5.0 
5.0 

4.9 
4.8 
4.6 
4.6 
4.7 

4.7 
4.8 
4.8 
4.8 
4.9 

4.9 
4.8 
4.7 
4.7 
4.6 

4.9 
5.2 
5.3 
5.4 
6.0 

6.1 
6.6 
7.7 
9.0 

"'i'o' 

8.6 
&2 

8.0 
7.9 
8.0 
7.2 
7.0 

6.8 
6.6 
6.5 
6.4 
6.4 

6.4 
6.3 
5.8 
5.6 
5.6 
5.5 

5.4 
5.2 
5.0 
4.9 
4.8 

4.7 
4.6 
4.6 
4.3 
4.1 

4.1 
4.2 
4.2 
4.1 
4.2 

4.2 
4.2 

4.6 
4.8 
4.7 

4.4 

4.3 
3.5 
3.4 
3.3 

3.2 
3.2 
3.0 
3.0 
2.9 

2.75 

3.1 

3.1 

3.2 

3.2 

3.3 
3.5 
3.7 
3.8 
3.7 

3.5 
3.2 
3.1 
2.6 
2.7 

2.85 

3.0 

3.0 

2.85 

2.8 

2.0 
2.95 
3.0 
3.0 
3.0 

2.9 

2.9 

2.9 

3.0 

2.75 

2.7 

2.6 
2.5 
2.4 
2.3 
2.4 

2.55 
2.6 
2.55 
2.5 
2.4 

2.3 
2.5 
2.5 
2.5 
2.65 

2.7 

2.6 

2.45 

2.6 

3.0 

3.2 
3.1 
3.0 
2.8 
2.7 

2.6 

2.5 

2.45 

2.6 

2.7 

2.8 

2.5 

2.6 

X5 

X45 

2.4 

2.4 
2.5 
2.4 
2.4 
2.45 

2.35 

2.3 

2.35 

2.4 

2.2 

2.4 
2.4 
2.4 
2.4 
2.3 

2.3 

2.2 

2.45 

2.5 

2.4 

2.5 
2.3 
2.6 
X4 
2.45 

2.8 

2.7 

X4 

Z45 

2.7 

2.4 
2.5 
2.8 
2.6 
2.3 

2.6 
2.8 
2.5 
2.5 

2.8 

2.75 

2.8 

2.7 

Z7 

2.2 

2.6 

2.85 

2.7 

2.15 

2.3 

2.75 
2.6 
2.4 
2.7 
2.0 
2.7 

2.3 
2.2 
X2 
2.4 
Z7 

2.7 

2.7 

2.35 

2.45 

2.4 

2.4 
2.7 
2.7 
2.5 
2.5 

2.6 
2.3 
2.4 
2.6 
2.6 

2.7 
2.6 
2.3 
Z4 
2.3 

2.6 

2.8 

2.8 

2.66 

2.7 

2L35 

2 

2.8 

3 

3L3 

4 

3.0 

2.4 

5 

8.1 

2.4 

2.45 

6 

2.35 

7 

2.35 

8 

2.45 

"i'i" 

3.0 

2.4 

0 

X3 

10 

X6 

11 

3.2 

2.7 

12 

2.85 

2.35 

X45 

13 

X66 

14 

X8 

15 

2.8 

2.3 

3.0 

X85 

16... 

S  2 

17 

a.2 

18 

3.0 

X85 

10 

2.25 

2.4 

XI 

90 

XI 

21 

xo 

22 

2.3 

"i'i" 

3.6 

X8 

23 

S.2 

24 

X2 

26 

3.6 

XI 

36 

2.3 

3.0 

XO 

27 

X2 

28 

3  2 

29 

2.35 

8.65 

ao 

81 

Note.— Relation  of  gace  height  to  discbarge  affected  by  ice  Jan.  1  to  about  Apr.  8,  and  abont  Nov.  36  to 
Dec.81.  Oage  not  read  May  5  to  12L  because  water  was  above  limits  of  gage.  OMerverreportedmaidmam 
stage  about  14  feet. 
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Daily  dischargey  in  »eoond-/eet,  of  Minnesota  River  near  Montevideo,  Minn.,  for  191t. 


Day. 

Apr. 

May. 

Jinia. 

July. 

AU8. 

Sept. 

Oct 

N07. 

1 

300 
260 
800 
410 
436 

715 
685 
715 
685 
686 

666 

627 
671 
571 
600 

800 
627 
627 
627 
656 

656 

627 
600 
600 

571 

666 

745 

776 

807 

1.000 

1.080 
1200 
1.610 
3,' 130 
2,700 

8.500 
4.000 
3  700 
3.800 
3.000 

3.700 
3300 
3.080 
1.060 
1,810 

1.730 
1600 
1  730 
1.430 
i;850 

1.280 
1.300 
1  170 
1.140 
1.140 

1.140 
1,100 
084 
870 
870 
838 

807 
745 
685 
656 

637 

500 
671 
671 
480 
436 

436 
463 
463 
436 
463 

463 
463 
671 
627 
800 

516 
480 
302 
271 
352 

386 
386 
307 
307 
104 

174 
221 
221 
286 
236 

252 
303 
S36 

860 
336 

303 
336 
321 
156 
168 

188 
307 
307 
188 
181 

194 
300 
307 
307 
307 

194 
194 
194 
307 
174 
168 

156 
144 
133 
130 
132 

160 
156 
150 
144 
132 

120 
144 
144 
144 
163 

168 
156 
138 
156 
307 

336 
231 
207 
181 
168 

156 
144 

138 
156 
168 
181 

144 
156 
144 
138 
132 

132 
144 
132 
132 
138 

126 
120 
126 
133 
106 

133 
133 
132 
132 
120 

130 
108 
138 
144 
133 

144 
130 
156 
133 
138 

181 
168 
133 
138 
168 

133 
144 
181 
156 
130 

156 
181 
144 
144 
181 

174 
181 
168 
168 
108 

156 
188 
168 
103 
130 

174 
156 
132 
168 
194 
168 

120 

2 

106 

3 

108 

4 

132 

5 

168 

ft 

166 

7 

168 

8 

136 

9 

138 

10 

132 

11 

132 

12 

168 

13 

168 

14 

144 

15 

144 

16 

156 

17 

130 

18 

132 

19 

156 

20 

156 

21 

168 

22 ;... 

156 

23 

120 

24 

133 

25 

130 

26 

27 

28 

29 

30 

31 

Note.— Daily  discharge  computed  from  a  well-deflaed  rating  curve.  Daily  discharge  May  5  to  13  esti- 
mated from  maximum  stage  reported  by  observer  and  discharge  at  other  stations  on  the  liinnesota. 
Discharge  Jan.  1  to  Apr.  8  and  mot.  36  to  Dec.  31  estimated,  because  of  ice.  from  cUmatologic  records. 
"  "       )  measurements,  and  observer's  notes,  as  follows:  Jan.  1-31.  25  seoond-lBet.  varying  about  60  to  10 


aeooDd-Bet;  Feb.  1-20. 15  second-ieet,  varying  from  about  7  to  30  seocnd-iBet;  Mar.  1-31,  85  seoond-fDet, 
varying  from  about  30  to  150  second-faet;  Nov.  26-30, 125  second-fDet;  Dec.  1-31, 126  second-ieet. 

Monthly  diecharge  of  Minneeota  River  near  Montevideo,, Minn.,  for  191t, 
[Drainage  area,  6.300  square  mJles.] 


Discharge  in  seoond-feet. 

Run-off 

drainage 
area). 

Month. 

mnlmmn 

Mean. 

Per 
square 
mile. 

Accu- 
racy. 

25 
15 
85 
600 
1,830 
460 
321 
158 
133 
156 
M30 
135 

0.0040 
.0034 
.014 
.007 
.380 
.074 
.035 
.025 
.031 
.035 
.023 
.030 

a005 
.008 
.03 
.11 
.83 
.08 
.04 
.03 
.03 
.03 
.03 
.03 

C. 

February 

C. 

M<M«>i 

C. 

April ; 

1,000 
04.000 
807 
360 
236 
156 
194 

•  30O 
838 

194 
156 
130 
106 
103 

A. 

fi^:::::::::::::::::::::::::::::::::::: 

B. 

jonB 

A. 

July............: 

A. 

August 

B. 

B. 

cScSr!v;:::::::::::::::::::::::::::::: 

B. 

November^ 

C. 

PMvmhfT  .                            

The  vHu*.             ...      ...... 

4.000 

332 

.053 

.71 

«  Estimated. 

h  Differs  from  value  published  in  "Report  of  the  water-resources  investigation  of  Minnesota.  1011-1013." 
because  of  estimate  ol  flow  Nov.  36  to  36  made  from  inibrmatlon  obtained:  after  publication  of  Minnesoia 
report. 

Kon.— See  footnotes  to  tables  of  daily  gage  height  and  daUy  discharge. 
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BnNNESOTA   BIYEB   KEAB  MAKKATO,   MINN. 

Location. — ^At  Sibley  Park,  2  miles  above  the  center  of  Maokato,  and  a  few  hundred 
yards  below  the  mouth  of  Blue  Earth  River,  the  nearest  tributary. 

Beoorda  available.— May  20,  1903,  to  December  31,  1912. 

Drainage  area. — 14,600  square  miles. 

Oage.— Chaiu  gage;  datum  unchanged. 

ChanneL — ^Fairly  permanent  except  during  periods  of  high  water. 

Diacharge  measurements. — ^Made  from  a  boat  and  cable  near  the  gage. 

Winter  flow. — From  December  to  March  measurements  are  made  through  the  ice 
to  determine  the  winter  discharge. 

Artificial  control. — ^The  nearest  dam  on  the  river  is  at  Minnesota  Falls,  140  miles 
upstream.  There  is  no  dam  below  the  station.  A  dam  on  Blue  Ekirth  River  at 
Rapidan,  a  few  miles  above  the  mouth,  controls  the  flow  of  that  river,  but  it  is 
such  a  small  part  of  the  entire  discharge  at  the  Mankato  station  that  the  effect  of 
such  control  is  slight. 

MaTrimnm  and  minimuTn  flow. — ^The  highest  known  stage  of  the  river  occurred  in 
1881  and  is  shown  by  a  well-marked  line  in  Mankato.  The  stage  was  approxi- 
mately 27  feet  above  the  zero  of  the  present  gage.  This  estimate  was  corroborated 
by  M.  B .  Haynes,  city  engineer  of  Mankato,  who  states  that  the  high  water  occurred 
after  the  ice  went  out  and  was  not  caused  by  backwater.  The  corresponding 
discharge  is  approximately  65,000  second-feet.  Since  the  establishment  of  the  gage 
the  highest  stage  recorded  was  21.2  feet  on  June  26, 1908.  The  lowest  stage  recorded 
was  0.5  in  1911,  when  the  flow  was  about  89  second-feet  for  a  considerable  time. 

Accuracy. — ^Measurements  made  during  the  earlier  years  indicated  changing  con- 
ditions of  flow,  and  accordingly  the  discharge  for  years  previous  to  1907  was 
obtained  largely  by  the  indirect  method.  These  results  can  not  be  considered  so 
accurate  as  the  later  ones,  which  are  based  on  well-defined  rating  curves. 

Cooperation. — Since  1906  gage  heights  have  been  furnished  by  United  States 
Weather  Bureau. 

Discharge  meantreTmrUs  of  MinnesoUt  River  near  Manhato,  Minn,,  in  191t. 


Data. 

Hydrographer. 

A 

DISH 

cfaaijge. 

Data. 

Hydrogiaphar. 

he^ 

DIs- 
diaiga. 

Jan.     6a 

C.  J.  Emerson 

2.27 
2.19 
2.08 
2.58 

201 
1,160 
1,160 

8ept.0« 

0/ 

Dec.  169 

8.  B.Sonltf 

FUL 
1.50 
1.48 

1.47 

Stc-ft. 
440 

Feb.    7^ 

B.  B.  Boultf 

do 

do 

418 

June  19« 
Aug.  aod 

do 

do 

234 

a  Complete  ice  cover;  average  thicknees,  0.75  foot;  average  distance  water  surfMse  to  top  of  loe,  0.10  twt. 
6  Complete  ice  cover;  average  thickness  of  ice,  0.07  foot;  average  distance  of  water  suraoe  to  top  of  ioe. 
0.00  foot.    Measurement  made  about  600  feet  bek>w  the  gage. 
c  Measurement  made  ftom  upstream  side  of  highway  bridge  in  town. 

d  Measurement  made  from  upstream  side  of  highway  bridee  in  town.    Very  rapidly  rising  stage. 
•  Wading  measurement  about  30  feet  below  gage  (under  cable). 
/  Wading  measurement  about  200  feet  below  gage. 
g  Measurement  made  under  complete  ice  cover;  river  aboat  10  per  cent  open  at  oontroL 

Daily  gage  height,  in  feet,  of  Minnesota  River  near  ManhUo,  Minn.,  for  191t. 


Day. 


Jan.     Feb.     Mar.     Apr.     May.    June.    July.    Aug.    Sept     Oct.     Nov.    Dec 


1. 
2. 
8. 
4. 

5. 

6. 
7. 
8. 
0. 
10, 


2.7 
2.7 
2.6 
2.6 
3.5 

2.4 
2.4 
2.4 
2.3 
2.2 


2.1 
2.1 
2.0 
2.0 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 


8.6 
3.5 
3.4 
8.3 
3.2 

3.1 
8.1 
3.0 
8.0 
8.0 


8.2 
8.4 
7.7 
7.0 
6.6 

6.0 
6.1 
5.0 
6.2 
5.8 


4.5 
4.4 
4.8 
4.6 
5.7 

5.5 
6.8 
7.6 
7.3 
7.5 


4.0 
8.0 
3.0 
8.7 
S.i 

3.5 
8.4 
3.3 
3.2 
8.2 


2.4 
2.3 
2.5 
2.6 
2.6 

2.4 
2.6 
2.8 
2.6 
2.5 


1.8 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
1.5 
1.5 
1.5 


1.2 
1.2 
1.2 
1.2 
1.2 

1.2 
1.2 
1.2 
1.3 
1.3 


1.3 
1.3 
1.2 
1.2 
1.3 

1.3 
1.3 
1.8 
1.8 
1.3 


1.1 
1.1 
1.0 
1.3 
1.8 

1.3 
1.8 
1.3 
1.1 
1*4 
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Daily  gage  height^  in  feet,  of  Minnetota  near  Manhato,  Minn.,  far  i9if— Continued. 


Dt^jr. 

Jni. 

F«b. 

ICar. 

Apr. 

May. 

Jtma. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

11 

2.2 
3L1 
2.1 
2.1 
2.0 

2.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.0 
2.1 
2.1 
2.1 

2.1 
2.1 
2.1 
2.1 
2.1 
2.1 

2.0 
2.0 
2.0 
2.0 

2.1 

3.2 
2.3 
2.4 
2.8 
3.1 

8.2 
8.2 
8.3 
8.7 
8.7 

8.7 
8.0 
8.0 
8.0 

8.0 
A7 
2.0 
2.0 
2.0 

2.0 
2.0 
8.6 
8.8 
8.8 

8.7 
8.7 
8.8 
4.0 
4.2 

4.7 
4.0 
4.7 
4.6 
0.1 
7.3 

6.8 
6.8 
6.3 
6.2 
6.2 

4.0 
4.8 
4.0 
6.0 
6.1 

4.7 
6.1 
6.4 
6.8 
6.0 

6.3 
6.2 
6.3 
6.4 
6.3 

7.2 
7.4 
7.4 
7.3 
7.1 

0.8 
0.2 
0.1 
0.0 
6.6 

6.2 
6.1 
4.9 
4.8 
4.6 

4.6 
4.6 
4.3 
4.2 
4.1 
4.1 

3.1 
3.1 
8.0 
2.0 
8.0 

3.0 
8.1 
8.0 
8.0 
8.0 

8.0 
2.9 
2.9 
2.8 
2.8 

2.8 
2.8 
2.5 
2.4 
2.4 

2.3 
Z6 
2.7 
2.5 
2.4 

2.4 
2.8 
2.3 
2.2 
2.3 

2.3 
3.1 
3.1 
8.1 
3.1 

2.1 
2.1 
2.1 
2.1 
2.1 
2.0 

1.6 
1.6 
1.6 
1.6 
1.5 

1.6 
1.5 
1.6 
1.7 
1.6 

1.6 
1.8 
2.3 
2.4 
2.2 

2.1 
2.1 
2.0 
1.8 
1.0 
1.8 

1.5 
1.4 
1.4 
1.4 
1.3 

1.4 
1.8 
1.4 
1.4 
1.4 

1.3 
1.3 
1.2 
1.2 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

i.z 
i!a 

1.1 

1.2 
1.2 
1.8 
1.8 

1.2 
1.2 
1.1 
1.2 
1.3 

'1.3 
1.3 
1.3 
1.0 
1.0 

1.1 
1.1 
1.1 
1.3 
1.2 

1.4 

12 

1.4 

13 

1.4 

U 

15 

l^ 

17 

18 

19 

20 

21 

22 

23 

24 

2S 

26 

27 

28 

29 

30 

81 

NoTB.— Relatkm  of  gage  height  to  discharge  aiTected  by  ioe  Jan.  1  to  ahoat  Mar.  24  and  about  Dec.  1 
to  31. 

Daily  diecharge,  in  ieoond-feet,  of  Minnesota  River  near  Maniato,  Minn,,  for  191t. 


D.y. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

8,160 
8,630 
7,240 
6,080 
6,810 

4,600 
4730 
4,450 
4,870 
8,640 

8,640 
3,640 
8,640 
3,520 
8,630 

3,160 
8,040 
8,160 
8280 
8;  400 

2,930 
8,400 
8,770 
8,640 
4,450 

8,640 
3,520 
8,640 
8,770 
8640 

2,700 
2,600 
8,040 
2,810 
4,170 

5,760 
7,070 
6,560 
6,000 

6,400 
6,730 
6,730 
6,560 
6;240 

6,760 
4,870 
4,730 
4,500 
3,900 

8,530 
3,400 
3,160 
8,040 
2,810 

2,810 
2,810 
2,480 
2,380 
2  280 
3,280 

3,180 
3,060 
3,080 
1,880 
1,800 

1,710 
1620 
1,540 
1460 
1,460 

1,380 
1,380 
1,300 
1,330 
1,300 

1,300 
1,380 
1300 
1,300 
i;300 

1,300 
1,230 
1230 
1,160 
1,160 

1,160 

1,160 

970 

910 

910 

910 

855 

970 

1,080 

1,080 

010 
1,030 
1,160 
1,030 

970 

855 

1,030 

1,000 

970 

910 

910 
856 
855 
800 
856 

800 
745 
746 
746 
745 

746 
745 
745 
745 
745 
690 

635 
525 
635 
635 
636 

835 
636 
535 
535 
535 

470 
470 
470 
420 
420 

420 
420 
470 
626 
470 

470 
580 
800 

910 
800 

745 
745 
690 
580 
635 
560 

580 
470 
470 
470 
470 

470 
470 
430 
420 
420 

420 

370 
370 
370 
820 

370 
820 
870 
870 
370 

820 
320 
270 
270 
820 

820 
820 
820 
820 
270 

270 
270 
270 
270 
270 

270 
270 
270 
820 
820 

270 
370 
870 
370 
320 

320 
820 
330 
330 
330 

320 
830 
320 
330 
330 

330 
330 
330 
830 
320 
830 

830 

2 

330 

8 

370 

4 

270 

5 

370 

6 ^. 



'  820 

7 

320 

8 

320 

0 

320 

10 

270 

u 

226 

12 

270 

18 

270 

14 

320 

16 

320 

16 

270 

17 

270 

18 

225 

19 

270 

20 

270 

21 

270 

23 

270 

23 

270 

24 

180 

26 

2,380 

2,020 

2,920 
2,700 
4,730 
6,560 

180 

26 

236 

27 

225 

28 

226 

29 

270 

30 

270 

81 

Nor.—- Daily  discharge  computed  from  a  rating  curve  fairly  well  defined  between  180  and  16,600 
second-feet  (me  heights  1 .0  and  12.0  feet).  Discharge  Jan.  1  to  Mar.  24  and  lec.  1  to  31  estimated,  because 
of  ioe,  from  cDmatolnao  records,  and  records  of  dJsonarge  In  adjacent  drainage  areas,  as  follows:  Jan.  1->31, 
300  seoond-fBet;  varying  from  about  360  to  200  second-feet:  Feb.  1-29, 250  second-feet;  Mar.  1-24, 770  second- 
feet,  varying  from  about  400  to  1,800  second-feet:  Dec.  1-31, 246  second-feet. 
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MonMy  discharffe  of  Minnesota  River  near  Manhato,  Minn,,  far  1912. 
[Drainage  area,  14,600  square  miles.] 


Month. 


Discharge  In  second  feet 


Maximum. 


ICinimum. 


Per 
square 
mile. 


Run-off 
(depth  in 
inches  on 
drainage 
ana). 


tmcff. 


January... 
Februaiy.. 
March.. 
Ap 


^:. 


June. 

July 

August 

September. 
October.... 
November.. 
December.. 


The  year. 


0,560 

8,530 

7,070 

2,180 

1,160 

010 

580 

370 

320 


2,920 
2,280 
910 
690 
420 
270 
270 
180 


300 

2S0 

1,400 

4,270 

4,200 

1,410 

8^8 

£63 

870 

810 

270 

245 


0.021 
.017 
.006 
.292 
.294 
.097 
.060 
.080 
.026 
.021 
.018 
.017 


8,530 


1,210 


.063 


ao2 

.02 
.11 
.33 
.84 
.11 
.07 
.04 
.08 
.02 
.02 
.02 


1.13 


C. 

C. 

c. 

B. 
B. 
B. 
B. 
A. 
A. 
B. 
B. 
C. 


None.- 


footnotes  to  table  of  daily  discharge. 


WHETSTONE   RIVER   NEAR   BIO  STONE,    S.   DAK. 

Location. — At  the  State  line  bridge,  one-fourth  mile  southeast  of  Big  Stone  and 

nearly  a  mile  above  the  mouth. 
Records  available.— September  18 1909,  to  November  30, 1912.    Records  of  United 

States  Engineer  Corps,  September  15, 1899,  to  May  4, 1904.    Station  permanently 

discontinued  November^,  1912. 
Drainage  area. — 441  square  miles. 
Oage. — ^Vertical  staff. 

Channel. — Somewhat  shifting  during  flood  periods. 
Diocharge  measurementB. — ^Made  from  bridge  to  which  gage  is  attached  and  by 

wading. 
Winter  flow. — During  the  period  1909-1912  the  winter  flow  has  been  so  low  that  no 

attempt  has  been  made  to  make  estimates. 
Floods. — ^The  maximum  flood  during  the  period  which  records  have  been  kept 

occurred  on  April  22, 1910,  and  amounted  to  1,300  second-feet.    The  flow  has  been 

above  1,000  second-feet  only  on  three  days. 
Artificial  control. — ^There  are  no  dams  on  the  river  and  the  flow  at  the  gaging  station 

is  natural. 

Diickarge  measurements  of  Whetstone  River  near  Big  Stone,  S.  Dak.,  in  191 1. 


Dat«. 

Oase 
hel^t. 

Dis- 
charge. 

Data. 

Hydrographer. 

heiSt. 

Dis- 
charge. 

Apr.  10 
10 

B.B.Soul^ 

1.48 
1.48 

33,7 

May    5 

June  aia 

B.  B.  Soul^ 

3.24 
1.30 

"".^ 

do 

W.  O.Hoyt 

19.4 

a  Measurement  made  by  wading  at  about  100  feet  above  gage. 
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IktUy  gage  height,  in/eety  of  WheUUme  River  near  Big  Stone,  S.  Dak,,  for  1912. 
[F.  W.  Tliociidike,  obserrer.] 


Day. 

Apr. 

li«r. 

June. 

July. 

Aug. 

Sept. 

Oct 

Not. 

1 

8.2 

3.0 

2.8 

2.46 

2.0 

1.76 

1.7 

1.6 

1.46 

1.36 

1.8 

1.25 

1.26 

1.66 

6.2 

4.7 
3.4 
2.8 
2.6 
2.16 

2.0 

1.86 

1.76 

1.7 

1.76 

1.85 

2.2 

2.8 

2.6 

2.46 

1.86 

L6 

1.66 

1.8 

8.6 

4.6 
4.0 
3.0 
2.4 
2.06 

1.86 

1.8 

1.8 

1.8 

1.7 

1.5 

1.25 

1.2 

1.2 

1.2 

1.1 

1.3 

1.65 

2.0 

1.76 

1.65 

1.45 

1.7 

1.95 

1.65 

1.55 

1.6 

1.45 

1.26 

1.16 

1.1 

1.0 
.95 
.0 
.9 
.8 

.9 

.9 
1.0 
1.1 
1.2 

1.4 

1.66 

1.55 

1.85 

1.25 

1.15 

1.0 

1.0 

.0 

.85 

.7 

.6 

.56 

.5 

.5 

0.6 

.5 

.5 

.8 
1.2 

1.0 
.85 
1.05 
1.2 
1.2 

1.0 

1.05 

1.1 

1.25 

1.45 

1.6 
1.6 
1.6 
1.5 
1.4 

1.2 

1.2 

1.4 

1.4* 

1.6 

1.45 
1.66 
1.45 
1.2 
1.0 
.9 

0.85 
.8 
.65 
.6 
•5 

.5 
.5 
.4 
.4 
.4 

.4 
.45 

.5 
.4 
.4 

.4 

.4 
.4 
.6 
.66 

.65 

.6 

.6 

.5 

.45 

.4 
.4 
.4 

.4 

.6 
.5 

0.6 

0.6 

.3 
.3 

0.3 

a 

3 

*• 

4 

'• 

6 

'• 

« 

7 

*^ 

8 

*» 

9 

*• 

10 

*• 

11 

12. 

is:::::::::::::::: :::::::;:::::: 

a 

14 

16 

*• 

1« 

3 

17 

18 

19 

ao 

21 

22 

23 

24 

25 

26 

27 

28 

20 

30 

31 

NOTB.— Relation  of  gace  heicht  to  di^dbarge  afleotad  by  ice  about  Nov.  17  to  30. 
DaHly  discharge,  in  eecond/eet,  of  JfheUtone  River  near  Big  Stone,  S,  Dah.,  for  1912. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

174 
152 
131 
98 
61 

46 
43 
37 
.  80 
25 

23 
21 
21 
34 

607 

407 
199 
131 
102 
72 

62 
87 
40 
49 
227 

369 
285 
162 
93 
64 

52 
49 
49 
49 
43 

82 
21 
19 
19 
19 

32 
30 
21 
18 
16 

13 
12 
10 
10 
8.0 

10 
10 

ii 

19 

27 
40 
34 
25 
21 

4.5 
4.6 
4.5 
8.0 
19 

13 
9.0 
14 
19 
19 

13 
14 
16 
21 
30 

37 
87 
37 

9.0 
8.0 
5.5 
5.0 
4.6 

4.6 
4.5 
4.0 
4.0 
4.0 

4.0 
4.2 
4.6 
4.0 
4.0 

4.0 
4.0 
4.0 
4.5 
5.5 

4.5 
4.6 
4.5 
4.6 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 

4.5 
4.5 
.   4.5 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 
4.0 

4.4) 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
3.6 
3.5 
3.5 

3.5 

3  6 

3.6 

3  5 

3.6 

8.5 

8.5 

3.5 

3  5 

10 

3.5 

11 

8.5 

13 

8  5 

13 

3  5 

14  

3  5 

15 

3.6 

16 

3.5 

17 

18 

19 

20 
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Daxly  di9ckarge,  in  ieeond-feet,  of  WheUtone  River  near  Big  SUme^  S.  Dak,,  for  1912 — 

Continued. 


Day. 

Apr. 

lM«y. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

21 

61 
62 
46 
43 
46 

52 

76 
131 
111 

98 

16 
23 
40 
61 
46 

84 
30 
43 
68 
40 
84 

18 
13 
13 
10 
0.0 

6.0 
6.0 
4.8 
4.6 
4.5 

19 
19 
27 
80 
82 

80 
40 
80 
19 
13 
10 

5.6 
4.5 
4.5 
4.5 
4.2 

4.0 
4.0 
4.0 
4.0 
4.5 
4.5 

4.0 
4.0 
4.0 
4.0 
4.0 

4.5 
4.5 
4.5 
4.5 
4.5 

3.5 
3.5 
8.5 
3.5 
3.5 

3.5 
3.5 
3.5 
3.5 
3.5 
3.5 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

NoTB.— Daily  discharge  oomouted  from  a  rethig  curve  well  defined  between  5  and  467  seoond-feet  (u 
heights  0.6  and  5.0  feet).    Outside  of  these  limits  the  rating  curve  is  an  extension.    Discharge  Nov.  17  to 
1912.  estimated,  because  of  ice,  from  climatologlo  records  and  records  of  discharge  of  adjacent  draJnafBi 
at  8  second'iBet. 

MonMy  di$d»arffe  of  WheUtone  River  near  Big  Stone,  8.  Dak.,  far  191t. 
[Drainage  area,  441  square  miles.] 


Discharge  in  second^eet 

Ron-Ofl 

drainage 
area). 

konth. 

iff  i^pimiTH  ^ 

Mean. 

Per 
square 
mile. 

Aoco- 
raoy. 

ApriL : 

507 
360 
40 
40 
9.0 
4.5 
4.5 

21 

16 
4.5 
4.5 
4.0 
4.0 
8.5 

101 
69.2 
15.8 
20.9 
4.64 
4.15 
3.82 
3.27 

0.229 
.157 
.036 
.047 
.011 
.0004 
.0087 
.0074 

a26 
.18 
.04 
.05 
.01 
.01 
.01 
.006 

C. 

M^"::::::::*:::::::::::::::::::::.:: 

B. 

June 

B. 

July 

B. 

c 

Seotember 

C. 

October 

D. 

NovembM-. . .                          .    . 

D. 

Non.- 


footnote  to  table  of  daily  discharge. 


LAO   QUI  PABLB  BIYEB  AT  LAO  QUI  PARLE,   MINN. 

Location.— At  the  highway  bridge  at  Lac  qui  Parle  in  sec.  26,  T.  118  N.,  R.  42  W., 

in  Lac  qui  Parle  County,  a  short  distance  above  the  mouth  of  Threemile  Oeek. 
Beoorda  available.— April  27, 1910,  to  December  31, 1912. 
Drainage  area.— 838  squaie  miles.' 
Oage. — ^Vertical  staff;  datum  imchanged. 
ChanneL — Slightly  shifting  during  flood  stages. 
Diacharg^  measurementB. — ^Made  from  the  bridge. 
Winter  flow.— Observations  are  discontinued  during  the  winter.    During  1912  the 

flow  has  been  estimate  from  the  flow  of  the  Minnesota  at  Montevideo  and  the 

Chippewa  near  Watson  and  one  discharge  measurement  made  Febnuay  22, 1913« 

at  which  time  there  was  no  flow. 
Artificial  controL^There  are  no  dams  on  the  stream  which  control  its  flow  at  liie 

present  time. 
Agouracy. — ^Because  of  slight  shifting  of  the  channel  and  the  fact  that  the  rating 

curves  are  only  fairly  well  defined,  records  at  this  station  can  not  be  cansidered 

better  than  &dr. 

1  Beviaed  sinoe  1911  report 
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Dimshatge  mMturemenU  of  Lac  qui  Parle  River  at  Lac  qui  Parle,  Minn,,  in  191t, 


Date. 

Hydrosnpbflr. 

iMi^t. 

diaigtt. 

Apr.    0 

8.  B.  Sool^ 

2.06 
2.10 
1.10 

8^it. 

Jasa  21 

do 

107 

Aug.  28. 

do 

22.2 

a  IfMsurement  made  by  wading  at  section  about  150  feet  below  gage. 
DaHy  gaffe  height,  in  feet,  of  Lac  qui  Parle  River  at  Lac  qui  Parle,  Minn.,  for  191t. 
[Chas.  A.  Oould,  observer.] 


Day. 

Apr. 

May. 

Jinie* 

Joly. 

Aug. 

Sept 

Oct 

Nov. 

1 

8.6 
3.5 
4.7 
3.4 
2.76 

2.56 

2.4 

2.2 

2.1 

^0 

1.90 

1:S 

1.76 
1.86 

^   1.90 
2.25 
2.4 
2.36 
2.2 

2.6 

2.0 

1.90 

1.90 

1.90 

2.16 
2.8 
2.2 
3.0 
2.86 

2.76 

2.55 

5.1 

3.9 

7.0 

7.6 
7.2 
6.4 
6.4 
4.4 

3.9 
3.4 
3.3 
3.0 
2.9 

2.76 
2.65 
2.0 
2.46 
2.4 

2.35 
2.3 
2.3 
2.26 
2.26 

2.2 

2.1 

2.06 

2.0 

1.96 

1.90 

1.90 
1.80 
1.75 
1.70 
1.65 

1.60 
1.52 
1.50 
1.42 
1.38 

1.36 
1.30 
1.32 
1.85 
1.42 

1.56 
2.8 
3.4 
2.85 
2.36 

2.1 

1.96 

1.82 

1.72 

1.62 

1.52 
1.45 
1.35 
1.30 
1.20 

1.16 
1.10 
1.06 
1.12 
1.20 

1.35 
1.15 
1.10 
1.06 
1.00 

.06 
1.06 
.96 
.96 
.02 

.02 
.96 
.90 
.85 
.88 

.86 
.86 
1.06 
1.10 
1.08 

1.02 
1.02 
1.06 
1.00 
.96 
.88 

0.80 
.78 
.72 
.70 
.80 

.76 
.72 
.70 
.72 
.70 

.68 
.80 
.78 
.76 
.72 

.76 
.85 
.96 
1.02 
1.06 

1.08 
1.16 
1.20 
1.12 
L12 

1.20 
1.12 
1.10 
1.05 
1.02 
.98 

1.02 
1.00 
.06 
.90 
.86 

.80 

.8ir 

.75 
.72 
.TT 

.68 
.65 
.62 
.00 
.58 

.60 
.62 
.60 
.60 
.60 

.60 
.60 
.60 
.60 
.72 

.72 
.75 
.75 
.78 
.75 

0.80 
.86 
.86 
.88 
.90 

.90 
.88 
.88 
.88 
.88 

.86 
.88 
.86 
.86 
.86 

.86 
.86 
.90 
.90 
.96 

.96 
.88 
.90 
.90 
.90 

.88 
.88 
.85 
.88 
.82 
.85 

0.88 

2 

88 

8 

.88 

4 

.86 
.86 

6 

6       

82 

7 

.90 

8           

90 

9 

.90 

10 

.90 

11 

.90 

12 

.88 

13 

.88 

u 

.88 

15 

.90 

16 

.90 

17 

.85 

18 

.76 

19    

86 

20 

.88 

21 

.90 

22 

.88 

28 

.96 

24 

.82 

25 

.86 

20..., 

1.00 

27 

28 

20 » 

30 

31 

Note.— Belation  of  gage  height  to  disoharge  affected  by  ioe  Jan.  1  to  about  Apr.  6  and  about  Nov.  26 
to  Dec.  31. 

Daily  discharge,  in  eecond-feet,  of  Lac  qui  Pafle  River  at  Lac  qui  Parle,  Minn,,  for  192g. 


Day. 

Apr. 

May. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

1 

151 
124 
670 
360 
1,660 

1,560 

1390 

1100 

780 

610 

410 
310 
290 
236 
220 

85 
75 
70 
60 
62 

57 
50 
48 
42 
30 

86 
38 
34 
36 
42 

24 
22 
20 
23 
27 

36 
24 
22 
20 
17 

15 
20 

15 
15 
14 

7 

18 
17 
15 
13 
11 

5 

9 
11 
11 
12 
13 

13 
12 
12 
12 
12 

11 
12 
11 
11 
11 

12 

2 

12 

8 

12 

4 i 

11 

6 

11 

6 1 

124 
107 
87 
77 
68 

60 
53 
50 
50 
56 

10 

7 :....  .  . 

13 

8 

13 

0 

13 

10 

IS 

11 

13 

12 

12 

13 

12 

14 

12 

16 

IS 
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SUBFACE  WATER  SUPPLY,  1912,  PABT  V. 


DaUydMiarge^  in  aeoond-feet,  of  Lae  qui  Parle  River  at  Lac  qui  Parle,  Minn.,  far 

i91f —Continued . 


Day. 

Apr. 

May. 

June. 

Joly. 

Aug. 

Sept 

Oct. 

Not. 

16 

60 
92 
107 
102 
87 

118 
68 
60 
60 
60 

82 
97 
87 
188 
166 

196 
182 
175 
162 
145 

138 
132 
132 
126 
126 

119 
107 
101 
95 
90 
85 

62 
20ft 

310 
212 
138 

107 
90 
77 
68 
69 

50 
44 
86 
33 
27 

14 
15 
13 
11 
12 

11 
11 
20 
22 
21 

18 
18 
20 
17 
15 
12 

8 
11 
16 
18 
90 

21 
24 
27 
23 
23 

27 
23 
22 
20 
18 
16 

11 
11 
13 
13 
16 

10 
12 
IS 
IS 
13 

12 
12 
11 
12 
10 
11 

IS 

17 

11 

18 

8 

19.  .    .            

n 

20 

12 

21 

13 

22 

12 

23 

15 

24 

10 

25 

n 

26 

27 

28 

29 

30 

31 

NOTB.— Dally  disofaarge  prior  to  Kay  6  oompated  from  a  rating  curve  &lrly  well  defined  between  13 
and  375  seoond-feet  (gage  heights  1.0  and  4.0  feet),  and  after  Kay  7  from  a  rating  curve  not  well  defined. 
In  making  the  computations  the  rating  tables  were  used  to  whole  second-feet  only.  Disdiarge  Jan.  1  to 
Mar.  31  and  Nov.  26^to  Dec.  31  estimated,  because  of  ice  from  elimatologic  records,  diacliane  measurement 
and  comparison  of  record  of  flow  at  Odeasa,  Watson,  and  Montevideo,  as  fdllows:  Jan.  1-31, 3  second  Jaet; 
Feb.  1-29, 2  second-feet;  Mar.  1-31, 10  second-feet;  Apr.  1-5, 50  second-feet;  Nov.  26^,  9  second-feet,  vary- 
ing fJTom  about  10  to  8  second-feet;  Dec.  1-31, 5  second-ftet  (Discharge  measurement  made  Feb.  22,  I9U, 
showed  nro  discharge  on  that  date.) 

MovUhly  discharge  of  Lac  qui  Parle  JRiver  at  Lac  qui  Parle,  Minn,,  for  191 1. 

[Drainage  area,  838  square  milee.a] 


Month. 


Discharge  in  second-feet. 


Minimnm. 


Per 
square 
mile. 


Run-off 
fdepthin 
inoheson 
drainage 
area). 


AOCQ- 

recy. 


Janaary... 
Februiuy. 
March  , 
Ap" 


fiS": 


June. 

July 

August 

September. 
October.... 
November. 
December.. 


188 
1,550 

310 
36 
27 
18 
16 
15 


3 

2 
10 

80.5 
378 
76.1 
18.2 
14.0 

7.8 
12.0 
11.4 

5.0 


0.0096 
.0024 
.012 
.096 
.451 
.091 
.022 
.017 
.0003 
.014 
.014 
.0060 


aoo4 

.008 
.01 

.11 

.62 
.10 
.03 
.02 
.01 
.02 
.02 
.007 


C. 
C. 
C. 
D. 
D. 
D. 
D. 
D. 


The  year., 


1,560 


51.9 


.062 


1.85 


Non. 


«  Revised  staice  1911  report 
fDOtnotes  to  table  of  daOy  discharge. 


CHIPPEWA   BIVER  NEAR   WATSON,   MINN. 

Location.— At  highway  bridge  2}  milee  northeast  of  Watson,  on  line  between  sees.  10 
and  15,  T.  118  N.,  R.  41  W.,  10  miles  above  the  mouth  of  the  river  and  about  2 
miles  below  the  mouth  of  Dry  Weather  Creek. 

Records  available.— July  6, 1909,  to  December  31, 1912. 

Drainage  area. — 1,940  square  miles. 

Oa(*e. — Giain  gage  attached  to  bridge;   datum  imchanged. 

Channel. — Somewhat  shifting. 

Discharge  measurements. — Made  from  bridge  and  by  wading. 
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Winter  flow.— The  flow  during  the  period  of  ice  in  1912  has  been  baaed  on  the  direct 
lektion  between  the  flow  at  Montevideo  and  Watson  supplemented  by  a  few  dis- 
chazge  measuiementB. 

Artificial  eontroL— There  was  f ormeriy  possibly  some  slight  control  from  a  flour  mill 
working  imder  an  8-foot  head,  but  this  dam  is  at  present  out,  so  that  the  flow  is 
natural.    There  is  no  backwater  at  the  station  from  the  dam  at  Montevideo. 

Discharge  jneasuremenU  of  Ckippewa  River  near  Watson,  Minn.,  in  191 1. 


Date. 

Hydrographtf. 

hei^t. 

Dis- 
charge. 

Date. 

Hydrographer. 

helSEt. 

Dis- 
charge. 

Jan.    OS 

6.13 
6.28 
6.07 

^^3 

1.7 
14.6 

Apr.    9 
June    2 
Aug.  2Hil 

B.B.SouM 

Feei. 
6.70 
6.34 
4.42 

^ 

Feb.    96 

S.B.Bool^ 

W.O.Hoyt 

123 

liar.  34e 

do 

S.B.Soul^ 

42.6 

a  lieaeoremeDt  made  under  complete  ice  ooTer;  aTcrage  distance  water  surface  to  bottom  of  ice  1  iN)  foot; 
average  thickness,  1.10  fleet. 

b  Complete  ice  cover,  avearage  thiokness  of  ice,  3.14  feet;  average  distance  water  sutCmw  to  top  of  ice,  OM 
loot. 

e  Section  aboat  150  feet  below  gage.  Complete  ice  cover;  average  thickness  of  ice,  1.30  feet;  aTearage 
distance  water  sorflfeuje  to  top  of  ice,  0.10  foot. 

*  Wading  measoiement,  lOO  feet  above  gage. 

DaUy  gage  height,  in  feet,  of  Chippewa  River  near  Watson,  Minn,,  for  191t, 
[aiiloKd  Bonde,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

6.8 

6.06 

6.8 

6.7 

6.7 

7.0 

6.0 
6.0 
6.8 
6.8 
6.6 

6.45 
6.4 

6.26 
6.26 
9.7 
10.3 
10.7 

10.0 
11.0 
11.1 
10.9 
10.6 

10.8 
10.0 
9.6 
9.1 
8.8 

8.6 
8.3 
8.1 
8.0 
7.6 

7.4 
7.3 
7.2 
7.0 
6.9 

6.6 
6.6 
6.6 
6.6 
6.5 
0.4 

6.8 

6.26 

6.2 

6.0 

6.0 

6.0 
6.9 
5.7 
5.66 
6.6 

6.5 
6.6 
6.6 
6.5 
6.5 

6.5 

6.45 

5.4 

5.4 

6.35 

6.25 
6.16 

*"4."98" 
4.92 

4.88 

4.80 
4.68 
4.66 
4.60 

4.60 
4.60 
4.63 
4.60 
4.68 

4.60 
4.72 
4.68 
4.65 
4.60 

4.52 
4.62 
4.65 
4.56 
4.58 

4.48 
4.48 
4.43 
4.50 
4.50 

4.48 
-    4.53 
4.50 
4.72 
4.68 

4.02 
4.03 
4.58 
4.58 
4.60 
4.58 

4.50 
4.48 
4.43 
4.43 
4.50 

4.55 
4.60 
4.50 
4.55 

4.55 

""4.'65* 
4.58 
4.63 
4.53 

4.56 
4.55 
4.58 
4.56 
4.53 

4.58 
4.58 
4.53 
4.45 
4.30 

4.28 

"'i'w 

4.40 
4.42 
4.48 

4.48 
4.48 
4.45 
4.45 
4.46 

4.42 
4.42 

4.40 
4.38 
4.38 

4I35 
4.40 
4.38 
4.38 
4.40 

4.38 
4.48 

■"4.*68* 
4.40 

4.48 
4.45 
4.40 
4.42 
4.65 

4.60 
4.60 
4.58 
4.68 
4.70 

4.70 
4.70 
4.68 
4.66 
4.60 

4.02 
4.66 
4.66 
4.68 
4.68 

4.70 
4.73 
4.70 
4.68 
4.68 

4.68 
4.68 
4.68 
4.70 
4.68 

4.66 
4.66 
4.62 
4.62 
4.62 

4.61 
4.61 
4.62 
4.60 
4.60 
4.65 

4.62 

2 

6.2 

6.16 

4.66 

a 

4.68 

4 

6.6 

4.68 

5 

6.2 

4.66 

6 

6.2 

4.56 

7 

6.66 

4.66 

8 

6.4 

6.1 

4.60 

g 

6.3 

4.60 

10 

4.63 

11 

4.76 

'"'i'i" 

6.7 

4.61 

13 

4.58 

13 

4.60 

14 

6.0 

4.62 

15 

4.66 

6.6 

4.03 

16 

6.2 
6.16 
6.15 
6.16 
6.1 

6.1 

6.05 

6.0 

6.05 

6.0 

6.0 
6.1 
6.1 
6.2 
6.2 

4.60 

17 

4.66 

18 

4.76 

6.9 

4.70 

19 

4.70 

30 

4.60 

21 

6.0 

4.58 

23 

6.6 

4.56 

23 

4.60 

24 

6.3 

4.62 

26 

6.0 

4.71 

36 

6.8 

4.70 

27 

6.2 

4.70 

28 

6.2 

4.68 

20 

4.66 

30 

4.76 

4.63 

31 

Non.— Belatlon  of  gage  height  to  discharge  affected  by  ice  Jan.  1  to  about  Apr.  4  and  about  Nov.  25  to 
Dec.  31. 
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DaUy  discharge,  in  ieeond/eet,  of  Chippewa  River  ntar  Watmm^  Minn.,  for  1912, 


Day. 

Apr. 

May. 

June. 

My. 

Aug. 

B^ 

Oct. 

Nw. 

1 

273 

273 

1,220 

1,440 

1,680 

1,640 
1,680 
1,720 
1,640 
1,540 

1,440 
1,330 
1,190 
1,020 
920 

860 
770 
710 
680 
575 

525 
500 
475 
425 
403 

340 
340 
340 
340 
320 
300 

282 
273 
264 
230 
230 

214 
214 
184 
177 
170 

156 
156 
170 
156 
156 

156 
149 
142 
142 
136 

124 
112 
102 
93 

87 

83 
75 
63 
61 
67 

67 
57 
50 
57 
63 

57 
67 
63 
61 
57 

61 
59 
53 
53 
56 

48 
48 
44 

49 
49 

48 
51 
49 
67 
63 

.      50 
50 
55 
55 
57 
55 

49 
48 
44 
44 

49 

53 
57 
49 
53 
53 

58 
53 
55 

51 
61 

53 
53 
56 
53 
51 

65 
55 

51 
46 
87 

36 
42 
49 
43 
44 
48 

48 
48 
46 
46 
46 

44 
44 

43 
42 

42 

40 
43 
42 
42 
43 

42 
48 
52 
55 
43 

48 
46 
43 
44 

61 

67 
57 
55 

63 
65 

66 
66 
63 
61 
57 

50 
61 
61 
63 
63 

65 
67 
65 
63 
63 

68 
68 
68 
65 
63 

61 
61 
50 
60 
50 

58 

58 
50 
67 
57 
61 

59 

2 

61 

1 

63 

J:;;;;::::::::;.:::::::::::::::::::: 

63 

6 

050 

403 
403 
881 
881 
340 

310 
300 
291 
282 
273 

264 
255 
255 
255 
240 

246 
238 
230 
222 
214 

230 
246 
246 
264 
264 

61 

0 

68 

7 

61 

8 

67 

0 

57 

10 

59 

11 

58 

12 

55 

13 ^ 

57 

14 

56 

15 

58 

16 

67 

17 

68 

18 

66 

19 

66 

90 

57 

21 

65 

22 

53 

23 

57 

24 

59 

25 

89 

26 

69 

27 

59 

28 

59 

29 

59 

30 

69 

31 

Note.— Daily  discharge  computed  from  a  rating  corva  well  defined  between  discharges  37  and  830  second- 
feet  (gage  beigbts  4.3  and  8.5  feet).  Discharge  interpolated  for  days  for  which  gage  nei^ts  are  misslos. 
Discmarge  Jan.  1, 1912  to  Apr.  4, 1912,  and  Nov.  25  to  Dec.  81  estimated,  because  of  ioe.  from  cUmatoioffc 
reocrds,  discharge  measurements,  gage  heights,  and  comparison  with  the  flow  at  ICantSTideo,  as  follows: 
Jan.  1-31, 6second-feet,varying  from  about  10  to  3  seoond-ieet;  Feb.  1-29, 5  second-feet,  varylngfrom  about 
2  to  10  second-feet;  Mar.  1-27, 12  second-feet,  varying  frxnn  about  10  to  15  second-feet;  Mar.  28  to  Apr.  4, 
200  second-feet,  varying  from  about  20  to  300  second-feet;  Deo.  1-31,  45  second-feet. 

Monthly  discharge  of  Chippewa  River  near  Watson,  Minn.,  for  191 1. 
[Drainage  area,  1,940  square  miles.] 


.Discharge  in  second-feet. 

Run-off 
(depth  in 
inches  on 
drainage 
area). 

Month. 

Ifft-rlmmn. 

\ftnlininTi- 

Mean. 

Per 
square 
mile. 

Aocu- 
racy. 

January. .......  ... 

6 
6 
20 

283 

865 

154 
55.6 
49.5 
47.9 
61.5 
58.9 
45 

0.0081 
.0026 
.010 
.146 
.446 
.079 
.020 
.026 
.025 
.032 
.030 
.028 

0.004 
.003 
.01 
.16 
.51 
.09 
.03 
.03 
.03 
.04 
.08 
.08 

D. 

February 

D. 

M^rnh        

D. 

Auril 

660 
1,720 

282 
67 
57 
65 
67 
65 

B. 

fflS^Iv:;;::::::::::::::::::::::::::::::: 

273 
57 
44 
86 
40 
57 

A. 

June 

A 

July 

B. 

B. 

Sei^ember 

B. 

Of^ber 

B. 

November 

C. 

December 

0. 

The  year. 

1,730 

138 

.071 

.97 

NoTB.— 6oe  footnotes  to  tables  of  daily  gage  height  and  daUy  discharge. 
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REDWOOD  RIYER  NEAR  REDWOOD  FALLS,  HINN. 

LocatJan. — ^At  the  fint  highway  bridge  above  Redwood  Falls,  3  miles  distant. 

Records  available.— July  2, 1909,  to  December  31,  1912. 

Draina^  area. — 703  square  miles. 

Gage. — Chain  gage  attached  to  bridge — datum  unchanged. 

GhaxmeL — Practically  permanent. 

Diacharge  xneasarements.— Made  from  the  bridge  except  at  low  stages  when  they 

are  made  by  wading  at  different  sections. 
Winter  flow. — Ice  exists  from  December  to  March,  and  dischaige  measurements 

are  made  to  determine  the  winter  flow. 
Artificial  controL— The  flow  at  the  gaging  station  is  natural,  as  there  are  no  dams 

above.   Below  the  station  a  dam  at  Redwood  Falls  creates  a  pond  extending  for 

a  considerable  distance  upstream  but  backwater  does  not  reach  the  gaging 

station. 

DMiarge  meamremerUs  of  Redwood  River  near  Redwood  Falls,  Minn.,  in  191 1, 


Date. 

h^t. 

Dl8- 

ohange. 

Date. 

Hydrogiapher. 

he(^t. 

Dla- 
Gharge. 

Jan.     8b 

C.  J.  Emenon 

FeeL 
1.6 
2.20 
1.72 

8te.-fi. 
0.40 
57.7 
6.1 

Aoff.  20e 
29 

S.B.8oal« 

FeeL 
1.72 
rfl.l 

*c.^.^ 

Apr.  11 

S.  B.  8oal^ 

do 

Aug.  ao» 

do 

▲Tsrago  thtekncBS,  0.80  foot ;  aveiB^  distance  water  soi&ce  to  top  of  Joe,  0.00  foot. 
It,  1,000  feet  above  gage. 


•  Completa  ioe  cover.    _ 

^Waaing  measurement,  ^,         ^ 

c  WadJng  measurement,  I406  feet  above  gage. 
«  Point  of  lero  flow. 

Daily  gage  height,  in  feet,  0/ Redwood  River  near  Redwood  FdlU,  Minn.,  /or  191t. 

[Wallace  Stuart,  observer.] 


Day. 

Apr. 

May. 

Tune. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

1 

2.62 
2.55 
2.45 
2.M 
2.60 

2.70 
2.72 
2.70 
2.70 
2.70 

2.52 
2.45 

2.ao 

2.20 
2.25 

2.30 
2.35 
2.30 
2.30 
2.22 

2.50 
2.50 
2.40 
2.35 
2.20 

2.26 
2.20 
2.15 
2.10 
2.15 
2.12 

2.12 
2.10 
2.06 
2.05 
2.02 

2.00 
1.98 
1.05 
1.96 
1.96 

1.90 
2.00 
1.95 
2.00 
2.08 

2.06 
2.06 
2.00 
1.95 
1.95 

1.96 
1.92 
1.90 
L88 
1.88 

1.85 
1.86 
1.82 
1.82 
1.80 

1.70 
1.85 
2.06 
2.65 
2.00 

1.90 
1.87 
1.80 
1.86 
1.70 

1.80 
1.80 
1.77 
1.70 
1.65 

1.76 
1.73 
1.73 
1.76 
1.68 

1.80 
1.75 
1.80 
1.75 
1.60 

1.77 
1.80 
1.80 
1.77 
1.67 
1.70 

1.60 
1.70 
1.70 
1.70 
1.60 

1.70 
1.70 
1.76 
1.73 
1.60 

1.65 
1.66 
1.66 
1.66 
1.55 

1.75 
1.75 
1.76 
1.86 
1.70 

1.80 
1.80 

1.80 
1.80 
1.70 

1.80 
1.75 
1.73 
1.73 
1.77 
1.77 

1.73 
1.75 
1.73 
1.70 
1.70 

1.75 
1.75 
1.75 
1.75 
1.73 

1.75 
1.76 
1.73 
1.73 

1.70 
1.75 
1.80 
1.75 
1.70 

1.73 
1.75 
1.78 
1.75 
1.86 

1.85 
1.86 
1.85 
1.83 
1.86 

1.75 
1.85 
1.90 
1.90 
1.76 

1.95 
1.95 
2.00 
2.00 
1.88 

2.00 
2.10 
2.10 
2.00 
1.85 

1.95 
1.96 
2.00 
2.10 
1.95 

2.00 
2.06 
2.06 
2.05 
1.90 

1.96 
2.06 
2.00 
2.06 
1.96 
2.00 

2.06 

2 

2.05 

8 

2.02 

4 

2.00 

5    

1.02 

6 

2.00 

7 



2.00 

8 

2.00 

S:::::::::::::::::::::::::::::::::::: :::::::: 

2.00 

10 

11 

2.20 
2.20 
2.25 
2.20 
2.20 

1.96 
2.20 
2.26 
2.22 
2.20 

2.28 
2.22 
2.25 
2.25 
2.45 

2.45 
2.40 
2.56 
2.55 
2.60 

1.96 

12 

2.00 

13 

2.00 

14 

1.06 

15    

1.90 

18 

2.00 

17 

1.96 

18    

1.96 

19 

1.96 

20 

1.90 

21 

1.98 

22 

2.00 

23    

2.00 

24 

1.98 

28 

1.90 

28 

l:g 

27 

28 

1.98 

20 

2.00 

30. 

1.88 

SI 

IfoTB^Belatkm  of  gsge  height  to  dJsohaige  afleoted  by  ioe  Jan.  1  to  about  Apr.  10,  and  about  I>eo.  1  to  31. 
29804^— W8P  326—14 8 
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Daily  dMuxr^  in  ucondrfeet,  of  Redwood  Riv^  near  Redwood  FaUi^  Minn.,  far  192t. 


DV. 

Apr. 

Mur. 

JltM. 

wy. 

Aog. 

BVt 

O0t 

Nor. 

1 

182 

122 
146 

174 
180 
174 
174 
IM 

127 
UO 
76 
86 
66 

76 
86 

?• 
76 
60 

122 
122 
99 
88 
56 

66 
56 
48 
89 
48 
42 

4t 

82 
29 

26 
24 
28 
22 
23 

17 
26 
22 
26 
86 

82 
82 
26 
22 
22 

22 

19 
17 
16 
16 

14 
14 
12 
12 
11 

6 
14 
S2 
MO 
26 

17 
15 
U 
14 
6 

11 
11 
10 

8 

5 

8.5 
7.5 
7.5 
8.5 
4.6 

11 

8.5 
11 

8.5 

4 

9.5 
U 
U 

9.5 

5.4 

6 

4 
6 
6 

6 

4 

0 
6 

8.5 
7.5 

4 

5 
5 
5 
6 
8.5 

8.5 
8.5 
&5 
14 

e 

11 
11 
11 
11 
6 

11 
8.5 
7.5 
7.5 
9.5 
9.6 

7.6 

8.5 

7.6 

8 

6 

8.5 
8.5 
8.5 
8.5 
7.5 

8.5 
8.5 
7.5 
7.6 

7 

6 

8.5 
11 
8.5 
6 

7.5 
8.5 

10 
8.5 

14 

14 
14 
14 
13 
14 

&6 
U 

17 
17 
&6 

22 
23 

38 
36 
16 

26 
39 
39 

36 
14 

22 
33 
36 
89 
22 

26 
82 
82 
32 
17 

82 
32 
26 

S 

36 

n 

3 

8 

8 

28 

4 

2B 

6 

19 

0 

36 

7 

31 

8 

36 

9 

36 

10 

34 

u 

86 
16 
« 
16 
56 

24 
56 
66 

60 
56 

72 
60 
66 
66 

110 

110 
99 
184 
184 
146 

32 

12 

36 

18 

36 

14 

23 

15 

17 

16 

38 

17 

23 

18 

S 

ig 

23 

ao 

17 

a 

34 

22 

36 

23 

36 

24 

94 

25 

17 

26 

84 

27 

22 

28 

24 

29 

26 

80 

16 

81 

NoTB.— Dafl/  dtacharse  oompated  fnm  a  iMy  w^U^daOiMd  nting  cam,  Disobaigv  Sept.  15  and  Not. 
10  intaipolatea.  Diacharge  Jan.  1  to  Apr.  10  and  Dec.  1  to  81  estimated,  because  of  ftoe  and  absBDoa  oC 
fnfe  reader,  from  cUmatologto  records,  one  discharge  measurement,  and  discharge  of  adjacent  diainan 
areas,  as  follows:  Jan.  1-30, 1  second-foot;  Feb.  1-29, 2  aeoond4eet;  ICar.  1-81, 10  seoond^Bet;  Apr.  1-10,  !to 
•econd-fiet;  Dec  1-31,  lOseoond-faet. 

MtnUhly  dikharge  of  Redwood  River  near  Redwood  Falle,  Minn.,  for  1912. 
(Diainaia  area,  708  sqoare  miles.] 


Month. 


Discharge  in  aecond-feet. 


V^yfimim 


Ifinimnm. 


Mean. 


Per 
square 


Ron-off 
(depth  in 
mchesoD 
drainage 

area). 


racjr. 


iMwary 

^::;:::: 

Jona 

Jniy 

August 

Stptember. 

October 

November.. 
Deounber.. 


146 
180 
42 
160 
14 
14 
39 
32 


39 
11 

4 

8.6 
6 

8.6 
16 


1 

2 
10 
58.3 
101 
23.6 
15.4 

7.44 

9.12 
24.2 
23.9 

lao 


aooi4 

.0028 

.014 

.063 

.144 

.034 

.023 

.011 

.013 


0.002 
.008 
.02 
.09 
.17 
.04 
.08 
.91 
.01 
.04 
.04 
.08 


The  fear.. 


180 


23.9 


.084 


NoTB.— 6ee  footnotes  to  table  of  daily  dischaige. 

GOTTONWOOD  RITEB  NEAB  NBW  VIM,  MINK. 

LocatUxa. — ^At  Alwin  highway  bridge,  2  miles  Boutheaot  of  New  Ulm,  in  sec.  31,  T. 

UO  N.,  R.  30  W.,  15  miles  below  the  mouth  of  Sleepy  Eye  Crecdc,  the 

tributary. 
Breeordi  aTailable.—July  2,  1909,  to  December,  1912. 
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I>TajiiAge  area.~l,190  square  miles. 

Oage.— Chain  gage  attached  to  bridge.    On  August  12,  1909,  the  datum  of  the  gage 

was  lowered  2.28  feet.  All  readings  prior  to  that  date  have  been  corrected,  so 

that  all  gage  heights  refer  to  the  new  datum. 
Cliaimel. — Slightly  shifting,  as  shown  by  low-water  measurements. 
iDischargr®  measurements. — ^Made  from  the  bridge,  except  during  extreme  low 

water,  when  they  are  made  by  wading. 
Winter  flow. — ^Affected  by  ice. 
Artificial  control. — ^There  are  no  dams  above  the  gaging  station,  so  that  the  flow  of  the 

river  is  natural  at  the  station.    Backwater  from  the  dam  of  New  Ulm  does  not 

extend  to  the  gaging  station. 
Discharge  measwements  of  Cottonwood  River  near  New  Ulm,  Minn.,  in  1912, 


Bate. 

HydrognptMr. 

he^t. 

&.       ^^' 

beiSSt. 

Dto. 
charge. 

7*n.      Ai 

C.  7.  BnwnKm  .  . 

Feet. 
2.09 
2.70 
3.75 
2.47 

Bec-fL 

22.3     Jcme  19< 
13.5     Auff.  2»i 
M.0              2»< 
188        Dec.  27/ 

W.  O.  Hoyt 

Fta. 
1.06 
1.22 
1.22 
1.83 

^•^1 

Ftob.    8^ 

8.  B.  Soal^ 

8.  B.  Boul^ 

16.0 

Mar.  Vie 
Apr.  11 

do 

do 

do 

do 

20.5 
9.7 

a  Complete  ice  cover;  ayoiage  thickness  of  ice,  1.00  foot;  average  distance  water  surftee  to  top  of  ioe»  0.35 
loot. 

b  Coix^>lete  ice  cover;  average  thickness  of  ice,  1.83  feet;  average  distance  water  siufMse  to  top  of  ice,  aoo 
foot. 

c  Measuring  section  about  200  feet  above  sage.  Complete  ice  cover;  average  thickness  of  ice,  1.40  feet; 
sverue  distance  water  surfece  to  top  of  ice,  0.09  foot. 

d  Wading  measurement  00  feet  below  gage. 

«  Wading  measorement  80  feet  below  gage. 

/  Complete  ice  cover;  average  thickness  of  ice,  0.67  foot. 

Iknlff  gage  height,  i^feet,  of  Cottonwood  River  near  New  Ulm,  Minn.,  for  191t, 
[Ester  Alwin,  observer.] 


Day. 

,«u 

Feb. 

Mar. 

Apr. 

May. 

July. 

Aug. 

8«pt 

Oct 

Nov. 

Dec 

1 

2.3 

2.55 

4.8 

4.2 

3.9 

3.75 

3.4 

3.25 

3.2 

2.9 

2.75 

2.05 

2.45 
2.4 
2.4 
2.5 
2.55 

2.55 
2.55 
2.65 
2.65 
2.65 

2.55 

2.55 

2.45 

2.5 

2.55 

2.6 

2.65 

2.85 

2.8 

2.7 

2.5 

2.45 

2.6 

2.7 

2.66 

2.3 

2.25 

2.2 

2.2 

2.2 

2.15 

2.15 

2.1 

2.2 

2.2 

2.2 

2.15 

2.2 

2.06 

2.0 

1.90 
1.85 
1.85 
1.86 
1.85 

1.80 
1.78 
1.88 
1.88 
1.86 
1.85 

1.75 
1.62 
1.60 
1.60 
1.58 

1.66 
1.66 
1.65 
1.60 
1.58 

1.45 
1.42 
1.40 
1.51 
1.80 

1.90 
1.88 
1.85 
1.90 
2.0 

1.86 
1.65 
1.68 
1.60 
1.50 

1.45 
1.88 
1.38 
1.35 
1.30 

1.30 
L30 
1.30 
1.30 
1.39 

1.42 
1.62 
1.55 
1.62 
1.75 

1.75 
1.96 
1.65 
1.38 
1.36 

1.32 
1.30 
1.26 
1.28 
1.35 

1.30 
1.30 
1.30 
1.25 
1.24 

1.22 
1.20 
1.20 
1.18 
1.18 
1.16 

1.15 
1.15 
1.15 
1.16 
1.18 

1.18 
1.19 
1.20 
1.22 
1.22 

1.15 
1.15 
1.14 
1.12 
1.12 

1.11 
1.10 
1.29 
1.46 
1.68 

1.62 
1.60 
1.66 
1.62 
1.50 

1.42 
1.35 
1.30 
1.25 
1.28 
1.28 

1.28 
1.28 
1.28 
1.28 
1.26 

1.25 
1.20 
1.20 
1.18 
1.18 

1.18 
1.14 
1.10 
1.05 
1.05 

1.10 
1.12 
1.18 
1.18 
1.15 

1.15 
1.12 
1.12 
1.11 
1.10 

1.15 
1.18 
1.18 
1.18 
1.19 

1.20 
1.20 
1.18 
1.12 
1.10 

1.12 
1.16 
1.18 
1.14 
1.12 

1.12 
1.18 
1.26 
1.28 
1.29 

1.30 
1.35 
1.35 
1.30 
1.28 

1.28 
1.28 
1.28 
1.28 
L26 

1.25 
1.25 
1.25 
1.25 
1.25 
1.25 

1.26 
1.25 
1.25 
1.25 
1.25 

1.25 
1.25 
1.25 
1.25 
L25 

1.25 
1.26 
1.25 
1.26 
1.26 

1.25 
1.28 
1.28 
1.28 
L28 

L28 
1.28 
1.28 
1.30 
1.48 

1.60 
1.50 
1.48 
1.48 
1.48 

2        

2.0 

3 

4           

2.15 

5 

2.6 

0       

2.1 

7 

8 

2.15 

2.75 

9 

2.3 

10    

11 

12      

2.2 

"i'o" 

3.66 

13 

14 

3.75 

15 

2.35 

2.9 

16 

2.6 

17     

18 

2.4 

3.9 
8.7 

19 

20 

21     

3.95 

22 

2.4 

23 

2.7 

24     

25 

2.4 

4.0 

26 

27 

1.03 

28        

4.15 

29 

2.5 

30 

2.8 

31 

Note.— Relation  of  gage  height  to  discharge  affected  by  ice  Jan.  1  to  about  Apr.  5  and  about  Nov.  24  to 
Dec.  81. 


Digitized  by  VjOOQ IC 


116  SUBFACB  WATER  SUPPLY,  1912,  PABT  V- 

DaUydUckarge,  in  second-feet,  of  Cottonwood  River  near  New  Ulm,  Minn.,for  191t. 


Day. 

Apr. 

May. 

7une. 

July. 

Aug. 

Sept 

Oct 

No^. 

1 

197 
185 
222 
250 
236 

151 
141 
131 
131 
131 

122 
122 
113 
131 
131 

131 
122 
131 
105 
»7 

83 
76 
76 
76 
76 

70 
08 
80 
80 
78 
76 

64 
50 
48 
48 
46 

45 
44 

53 
48 
46 

36 
34 
32 
41 
70 

83 
80 
76 
83 
97 

78 
53 
46 
40 
40 

36 
30 
30 
28 
24 

24 
24 
24 
24 
31 

34 
42 
44 

60 
64 

64 
91 
53 
30 
29 

26 
24 
20 
23 
28 

24 
24 
24 
20 

20 

18 
17 
17 
16 
16 
15 

14 
14 
14 
14 
16 

16 
16 
17 
18 
18 

14 
14 
14 
13 
13 

12 
12 
23 
36 
46 

50 
48 
45 
42 
40 

34 
28 
24 
20 
23 
23 

23 
23 
23 
23 
21 

20 
17 
17 
16 
16 

16 
14 
12 
10 
10 

12 
13 
16 
16 
14 

14 
13 

13 
12 
12 

14 
16 
16 
16 
16 

17 
17 
16 
13 
12 

13 

15 
16 
14 
13 

13 
16 
21 
23 
23 

24 
28 
28 
24 
23 

23 
.  23 
23 
23 
21 

20 
20 
20 
20 
20 
20 

20 

2                    

30 

3         

20 

4 

20 

5                   

20 

6 

420 
404 
309 
264 
236 

185 
173 
173 
197 
210 

210 
210 
236 
236 
236 

210 
210 
185 
1»7 
210 

222 
236 
294 
279 
250 

20 

7 

20 

8      

20 

9 

20 

10 

20 

11 

20 

12                  

20 

13 

20 

14                              

20 

15        

20 

16 

20 

17 

23 

18 

23 

19 

23 

20           

23 

21 

23 

22 

23 

23 

23 

24 

26 

26 

27 

28 

29 

30 

31 

NoTE.'Daily  discharge  computed  from  a  well-defined  rating  curve.  Discharge  Jan.  1  to  Apr.  5  and 
Nov.  24  to  Dec.  31  estimated,  because  of  ice,  from  climatologic  records  discharge  measurements^  and 
gage  heights,  as  follows:  Jan.  1-31. 1912.  20  second-feet,  varying  from  about  30  to  18  second-feet;  Fel». 
1-20, 15  second-feet,  varying  from  about  l8  to  13  seoond-feet;  Mar.  1-31, 90  second  feet;  Apr.  l<-5, 200  e  ' 
feet;  Nov.  24-30, 23  second-feet;  Dec,  1-31, 15  seoond-feet 

Monthly  discharge  of  Cottonwood  River  near  New  Ulniy  Minn.,  for  191t. 
[Drainage  area,  864  square  miles.] 


Discharge  tai  seoond-feet. 

Runnifr 

(depth  in 

inches  on 

drahiagB 

area). 

Month. 

Mfa*™iini- 

Mean. 

Per 
square 
mile. 

Aooo- 

racy. 

January 

20 
15 
90 

233 

123 
51.0 
81.0 
23.6 
15.8 
19.4 
21.4 
15 

a028 
.017 
.104 
.270 
.142 
.069 
.036 
.027 
.018 
.022 
.026 
.017 

a03 
.02 
.12 
.30 
.16 
,07 
.04 
.08 
.03 
.08 
.03 
.03 

D. 

February 

D. 

Marrh..; 

c. 

April 

C. 

il^r....:    ..... ..; 

250 
97 
91 
60 
23 
28 

08 
24 
15 
12 
10 
12 

B. 

June 

B. 

July 

B. 

August 

C. 

Bmtember 

a 

October 

a 

a 

December 

a 

The  year 

250 

54.8 

.063 

.87 

Non.~See  footnotes  to  tables  <tf  daily  gage  height  and  daily  discharge. 
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ST.   OBOIX  BIVEB  NEAB  ST.   OBOIX  FALLS,  WIS. 

lioeatioii.— At  the  power  plant  of  the  Miimeapolis  General  Electric  Go.  on  the  Wis- 
conain  side  of  St.  Croix  River  near  St.  Croix  FaUs,  Wis.,  about  50  miles  above 
the  confluence  of  St.  Croix  and  Mississippi  rivers  near  Hastings,  Minn.  Apple 
Biver,  draining  an  area  wholly  in  Wisconsin,  enters  from  the  left  about  2  miles 
below  the  station;  Snake  River  enters  from  the  right  about  35  miles  above  the 
station. 

BeoordB  avBilaUe.— January  10, 1902,  to  June  30, 1905;  January  1,  1910,  to  Decem- 
ber 31, 1912.  Data  for  1903  published  in  Water-Supply  Paper  98,  pp.  176-177, 
under  ''St.  Croix  near  Taylors  Falls,  Minn."  Daily  and  monthly  dischaige 
January  10,  1902,  to  June  30,  1905,  and  January  1,  1910,  to  October  31,  1912, 
published  also  in  the  report  on  '* Water  resources  of  Minnesota"  by  the  State 
Drainage  Commission. 

I>Tainage  area.— 5,930  square  miles. 

DiBohai^e. — Dischaige  determined  from  kilowatt  output  of  dynamo  and  exciters 
plus  the  flow  over  the  dam  and  spillway,  considered  as  a  weir. 

Oooperatioii. — ^Records  furnished  by  the  Minneapolis  General  Electric  Co. 

DaUy  diaduargef  in  second-feet,  of  St.  Croix  River  near  St.  Croix  FdlU,,  Wi$.ffor  191t. 


Day. 


Jan. 


FBb. 


Mar. 


Apr. 


May. 


Time. 


July. 


Aug. 


S«pt. 


Oct 


Nov. 


Dao. 


1.. 
2.. 
3.. 
4.. 
5.. 

6.. 
7.. 
8.. 
9.. 
IQ- 

11.. 
12.. 
13.. 
14.. 
16.. 

le.. 

17.. 
18.. 
19.. 
20.. 

21.. 
22.. 
23.. 
24.. 
2S.. 

26.. 

27.. 


30. 
81. 


1,470 
2,190 
2,040 
2,070 
1,660 

1,660 
1,230 
1,610 
1,620 
1,670 

1,680 
1,320 
1,730 
1,280 
1,010 

1,200 
940 
1,280 
1,410 
1,620 

1,120 
1.440 
1,380 
1,430 
1,430 

1,420 
1,610 
1,170 
1,810 
1,660 
1,430 


1,420 
1,110 
1,660 
1,110 
1,460 

1,260 
1,420 
1,610 
1.430 
1,680 

1,180 
2,000 
1,160 
1,280 
1,430 

1,460 
1,760 
960 
1,860 
1,240 

1,310 
1,670 
1,470 
1830 
970 

1,980 
1,620 
1,490 
1,670 


1,670 
1,720 
920 
1,820 
1,120 

1,810 
1,370 
1,670 
1,700 
030 

1,680 
1,360 
1,220 
1,480 
1,760 

1,710 
900 
1,650 
1,300 
1,420 

1,980 
1,960 
1,970 
710 
1,880 

1,490 
1,860 
1,960 
1,910 
1,830 
1,460 


4,700 
6,960 
6,000 
6,670 
8,360 

9,670 
8,470 
6,600 
8,040 
7,420 

4,170 
6,140 
6,400 
6,340 
6,780 

6,800 
8,260 
6,420 
7,280 
6,430 

6,070 
6,480 
6,660 
6,240 
6,610 

6,090 
9,690 
11,300 
10,600 
8,910 


8,660 
6,890 
7,060 
10,800 
18,000 

33,600 
28,700 
24,300 
10,100 
14,200 

11,400 
0,830 
8,740 
7,230 
9,640 

8,330 
7,920 
4,960 
4,040 
4,620 

4,610 
4,610 
4,760 
4,870 
6,220 

4,330 
6,130 
6,610 
6,550 
4,960 
6,270 


8,610 
7,600 
7,370 
6,880 
6,400 

4,690 
4,100 
4,340 
4,170 
4,680 

2,700 
2,630 
2,670 
2,440 
2,230 

2,640 
3,230 
3,940 
3,480 
2,300 

2,270 
2,600 
1,660 
2,140 
2,330 

2,360 
2,620 
2,650 
2,460 
1,470 


2,200 
1,640 
1,660 
089 
1,700 

1,680 
866 
1,910 
1,820 
3,830 

2,850 
1,380 
1,380 
822 
6,160 

2,000 
1,720 
1,670 
1,680 
1,660 

880 
1,940 
1,620 
1,600 
1,620 

1,770 
1,640 
823 
1,630 
1,900 
1,820 


1,210 

1,940 

1,790 

922 

866 

1,710 
1,700 
1,170 
1,600 
2,010 

928 
1,880 
2,140 
2,080 
2,010 

1,780 
1,640 
1,120 
2,170 
2,430 

2,610 
2,380 
2,080 
1,600 
937 

1,820 
1,910 
1,860 
1,940 
2,000 
1,930 


1,030 
1,410 
1,770 
2,110 
2,630 

2,760 
2,830 
1,000 
1,980 
2,310 

4,460 
2,140 
2,280 
2,120 
1,300 

2,240 
2,300 
2,120 
1,800 
1,000 

2,010 
1,410 
1,010 
1,800 
1,060 

1,820 
2,000 
1,900 
1,300 
2,140 


830 
760 
600 
780 
060 

680 
340 
360 
060 
740 

760 
060 
600 
020 
^090 

100 
OOO 
060 
000 
840 

900 
720 
830 
760 
840 

080 
680 
700 
800 

760 

710 


1,790 
1,920 
1,610 
1,630 
1,620 

1,780 
1,630 
1,740 
1,760 
1,690 

1,770 
1,600 
1,600 
1,660 
1,660 

1,740 
1,340 
1640 
1,660 
1,630 

1,630 
1,630 
1,720 
1,460 
1,620 

878 
1,190 
1,300 

949 
1,360 


1,610 
1,640 
1,360 
1,940 
1,930 

1,740 
1360 
1,070 
1,360 
1,190 

1,200 
1,240 
1,230 
1,430 
1,060 

1,440 
1,680 
1,630 
1,410 
1,610 

1,700 
1,440 
1,360 
1,860 
1,220 

1,700 
1,600 
1,000 
1480 
1,460 
1,100 
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Monthly  dMuxrge  of  8t.  Croix  River  near  St.  Croix  FalU,  Wis.,  for  1912. 
[Drainage  ana,  5,090  aqnare  miks.] 


Montb. 


Diaoharge  In  aeoond-feet. 


Iff^-rimntn. 


Mean. 


Per 


Rim-ofl 
mcneaon 


JaMiary 

Fabruary 

March 

^;::::::::: 

Juna. 

July 

August 

September 

October 

November 

December 

The  year 


2,190 
2,000 
1,070 
11,300 
33, £00 
8,510 
5,160 
2,510 
4,450 
2,360 
1,920 
1,940 


040 

960 

710 

4,170 

4,040 

1,470 

822 

866 

1,030 

1,340 

870 

1,070 


1,400 
1,450 
1,640 
6,860 
9,780 
3.500 
1,800 
1,740 
2,060 
1,860 
1,560 
1,490 


a25i 

0.29 

.245 

.26 

.260 

.80 

1.16 

L» 

1.65 

LOO 

.606 

.68 

.304 

.36 

.298 

.34 

.347 

.30 

.313 

.36 

.261 

.29 

.251 

.29 

33,500 


710 


2,930 


.494 


6l74 


Note.— Computed  by  engineers  of  the  United  States  Oeologloal  Survey  from  records  of  daily  dJa* 
large  furnished  by  the  Mhmeapolis  Gener  '  «.....-.  ^ 


I  General  Electrical  Co. 


KETTLE   BIYEB  NEAR  SANDSTONE,   MINN. 

LooatiouL—At  the  quarries  of  the  Barber  Asphalt  Co.  at  Benning,  3  milee  above 
Sandstone;  no  tributaries  within  several  milee. 

BeoordB  available.— October  18,  1908,  to  December  31,  1912. 

Draina^  area. — 825  square  miles. 

Oage.— Staff  gage  in  two  sections,  fastened  to  vertical  rock  walls.  Gage  datum  sub- 
sequent to  April  25,  1912,  may  differ  not  more  than  about  0.02  foot  from  datum 
of  previous  years. 

Channel. — Permanent;  bedrock. 

Artifioial  controL — ^The  nearest  dam  is  at  Sandstone,  3  miles  below,  but  the  star 
tion  is  above  its  influence. 

^91nter  flow. — The  gage  is  50  feet  above  decided  rapids  which  remain  open  except 
during  periods  of  extremely  cold  weather,  when  they  freeze  and  cause  back- 
water. During  January,  1912,  backwater  existed  at  the  gage  ranging  from  half 
a  foot  to  1.2  feet. 

Accuracy. — ^The  rating  curve  used  for  1911  has  been  revised  above  gage  height  3.0 
feet  on  the  basis  of  measurements  made  by  the  Geological  Survey.  The  curve 
used  below  3.0  feet  is  one  furnished  by  the  Kettle  River  Co.  Below  gage  height 
1.2  feet  the  rating  curve  is  an  extension  and  discharge  values  obtained  from  it 
below  that  point  should  be  used  with  caution  as  they  may  be  100  per  cent  in 
error  at  gage  height  0.7  foot. 

Cooperation. — Station  maintained  in  cooperation  with  the  Kettle  River  Co. 

Discharge  meaeurements  of  Kettle  River  near  Sandstone,  Minn.,  in  1912, 


Date. 

Hydrographer. 

hei^t. 

Dte- 
charge. 

Date. 

Hydrographer. 

hS^t. 

Dis- 
charge. 

Jan.   11a 

S.B.Soi]14 

Feet. 
2.68 
3.20 
5.35 

915 
8,140 

May  165 

166 

S.B.Soul6 

Feet. 
4.03 
8.00 

n^ 

Apr.  2» 
May  10» 

do 

do 

do. 

i;«» 

a  Complete  loe  cover  section  about  600  feet  below  „_. 
b  Measuiement  made  from  highway  bridge  about  5, 


feet  above  gage. 
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Daily  goqe  Ae^,  in/«ee,  o/  KMs  River  war  Sandikme,  JMiiii.,  for  t91t, 
[D.R.  Smith,  olmmr.) 


Day. 


Jan. 


Feb. 


Mw. 


Apr, 


May. 


June. 


Jnly, 


Aug. 


Sept. 


Oct. 


Nor. 


1. 
2. 
3. 
4. 

6. 

6. 
7. 
S. 
0. 
10. 

n. 

12. 
13. 
14. 

u. 

16. 
17. 
18, 
19, 
20. 

21, 
22 
2S 
24 
2( 

2B 
27 
23 
20 

ao 

31 


2.8 
2.8 

2.8 
2.8 
17 

18 

17 
16 
166 
16 

168 

16 

16 

146 

14 

14 
13 
13 
12 
12 

12 

12 
11 
116 
11 

10 
11 
11 
11 

10 
10 


1.0 
LO 
LO 
LO 
L06 

1.06 

10 

10 

11 

11 

10 
10 
L9 
1.9 
10 

11 
11 
10 
10 
10 

11 
11 
13 
18 
186 

136 
18 
18 
126 


12 
12 

116 
10 
1.6 

1.4 
1.3 
1.1 
LI 
1.1 

1.0 

1.1 

LI 

L18 

L16 

LI 

LI 

L16 

LO 

LO 

LOO 

LI 
L16 
LI 
L2 

L2 
L4 

L66 
L7 
L8 
10 


136 
14 
176 
8.2 
3.6 

3.6 

8.7 
4.0 
3.8 
3.6 

8.6 

8.4 
8.2 
3.1 
8.1 

10 
11 
16 
18 

18 

17 
18 
17 
16 
12 

4.6 
6.6 
6.8 
6.2 
11 


6.6 
6.6 
6.7 
6.4 
7.2 

7.6 
7.6 
6.6 
6.1 
6.3 

6.1 
6.0 
4.8 
4.7 
4.8 

4.0 
17 
16 
16 
14 

16 
4.2 
4.0 
10 
18 

17 
17 
16 
14 
14 
13 


13 

126 
13 
12 
11 

11 

19 

186 

17 

16 

14 
'136 
12 
13 
14 

10 

186 

18 

17 

17 

16 

18 
126 
11 
L9 

L86 

L8 

L7 

L6 

L6 


L6 

L66 

L6 

L6 

L66 

L7 

L66 

L7 

L76 

L7 

L66 
L6 
L66 
L6 
L6 

L46 

L4 

L4 

L46 

L6 

L6 

L66 

L6 

L6 

L6 

L6 

L46 

L46 

L4 

L4 

L46 


L4 

L36 

L36 

L36 

L3 

L66 

L7 

L6 

L6 

L6 

L46 

L4 

L4 

L35 

L35 

L4 

L4 

L46 

L6 

L46 

L4 

L36 

L36 

L3 

L3 

L36 

L3 

L6 

L66 

L7 

L9 


L9 
L86 
L76 
L66 
L6 

L6 
L6 
L66 
L66 
L6 

L46 

L46 

L46 

L4 

L4 

L4 

L46 

L46 

L4 

L36 

L88 
L36 
L8 
L36 
L4 

L6 

L46 
L4 
L3 
L3 


L86 

L8 

L26 

L2 

L3 

L8 

L36 
L3 
L36 
L2 

L26 
L6 
L46 
L4 
L4 

L36 
L86 
L36 
L35 
L36 

1.36 

L36 

L8 

L3 

L3 

1.26 
L8 
L8 
L8 
L8 
L8 


L3 
L3 
L3 
L8 
L3 

L3 
L3 
L3 
L8 
L3 

L8 
L3 
L3 
L3 
L3 

LS 

L36 

L2 

L2 

LI6 

LI 
L06 
LO 
LO 


.75 

.7 


NoTB.— OagB  heights  Jan.  8  to  Apr.  2S,  may  be  In  error  from  0.06  toO.l  foot  as  a  result  of  damage  to  i 
Gage  datum  subeequsnt  to  Apr.  26  may  differ  not  mare  than  about  0.03  foot  Itom  datum  of  previoaa  yt 
Qaie  noi  read  during  December  as  a  result  of  a  misundeistanding. 

BtMsnof  gage  height  to  dJsofasffgs  alleeled  by  ice  Jn.  1  to  about  lisr.  7and  about  Dec  1  to  81. 


DaOy  diidiarge,  in  Moond-feetj  of  KeUU  River  near  SandUtme,  Minn.,  for  191t, 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nor. 

1 

490 

616 

706 

1,010 

i;340 

1,340 
1430 
1,7D0 
1630 
1,340 

1,840 

1,170 

986 

866 

986 
1,360 
1,530 
1,630 

3,440 
8  440 
8,560 

6,300 

6,770 
6,000 
4,640 
4,030 
3,100 

2,860 
2,760 
^680 

1,900 

1,700 
1436 
1340 
1340 
1,170 

1,090 

036 

676 
620 

616 

SS 

466 

616 

866 
768 
736 
676 
676 

186 
173 
160 
160 
301 

216 
201 
216 
233 
216 

201 

188 
261 
186 
160 

148 
136 
136 
148 
160 

136 
124 
124 
124 
112 

201 
216 
186 
186 
160 

148 
136 
136 
134 
121 

136 
136 
148 
160 
148 

288 

200 
338 
301 
186 

186 
186 
178 
173 
160 

148 
148 
148 
136 
136 

136 
148 
148 
136 
124 

124 

113 
101 
90 
112 

112 
124 
112 
101 
90 

101 

160 
148 
136 
188 

124 
124 
124 
124 
124 

112 

2 

112 

3 

112 

4 

112 

6 

112 

6 *. 

112 

7 

112 

8 

70 
70 
70 

70 
80 
80 

70 
70 
80 
62 
62 

112 

0 

112 

10.... 

11 

112 
112 

12 

112 

13 

112 

14 

112 

16 

112 

16 

112 

17 

101 

18 

90 

19 

90 

30 

80 
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Daily  ditcharge,  in  second-feet,  of  Kettle  River  mar  SandtUme,  Minn,,  for  191 1 — Gontd. 


Day. 

Kar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

21 

61 
70 
80 
70 
00 

00 
136 
301 
316 
390 
330 

1,430 
1,530 
1430 
1,340 
1,010 

3,810 
3330 
8,670 
3060 
3860 

1,340 
1800 
1,700 
1,610 
1,530 

1,430 
1.840 
1,170 
1,170 

i;ooo 

666 

465 
443 
875 
388 

360 
360 
316 
186 
186 

160 
173 
160 
186 
160 

160 
148 
148 
136 
136 
148 

136 
134 
134 
113 
113 

194 
113 
186 
301 
316 
388 

134 
134 
113 
134 
136 

160 
148 
136 
113 
113 

134 

134 
113 
113 
113 

101 
113 
113 
113 
113 
113 

30 

22 

61 

28 

sa 

24...                               .      . 

sa 

35 

44 

36 

S7 

37 

34 

38 

34 

30 

18 

30 

•  13 

31 

o  liay  be  100  per  cent  in  error. 
Note.— Daily  discharge  computed  from  a  rating  curve  well  defined  between  diachaiges  00  and  S,390 
second-feet  (gage  heists  1.3  and  5.6  feet).  Below  diacharge  00  secand-leet  (gage  height  1.3  fset)  and  above 
discharge  3,330  second-liMt  (gage  height  5.5  feet)  the  rating  curve  is  an  extensioa.  Rating  carve  for  stages 
below  3  feet  based  on  measurements  made  by  the  Kettle  River  Co.  Disdiarn  Jan.  1 .  1013,  to  Mar.  7, 1912, 
and  Dec.  1^1  estimated,  because  of  ice,  from  olimatologlc  records  and  disoiaree  of  adjacent  anas  espe- 
cially those  oS  the  Rum  and  the  Snake,  discharge  measurements  and  gage  heights,  as  follows:  Jan.  1-90, 
130  second-ltet,  varying  from  about  300  to  100  secood-feet;  Feb.  1-30, 90  seoana4Bet,  varying  from  about 
100  to  80  second-feet;  Mar.  1-7, 75  second-feet,  varying  firom  about  80  to  70  second-frnt;  Dee.  1-81, 80  seoood- 
ftoet. 

MoTUhly  diacharge  of  KetUe  River  near  Sctndstone,  JRnn.,  for  1912. 

[Drainage  area,  825  square  miles.] 


Discharge  in  secmd-feet. 

Rnn-oir 
(depth  in 

'drainage 
area). 

Month. 

Ifay**"""*- 

aL  iDflmUODL* 

Mean. 

Per 
square 

Acca- 
racy. 

130 

00 

06.0 
1,400 
3,640 
611 
173 
153 
158 
117 

84.0 

80 

0.158 
.100 
.117 
1.81 
8.08 
.741 
.308 
.184 
.193 
.143 
.103 
.007 

a  18 
.13 
.13 
3.03 
8.55 
.83 
.34 
.31 
.31 
.16 
.11 
.11 

C. 

Fehniary .... 

c 

March...  .                               ... 

330 
8.670 
5,000 

333 
288 
288 

160 
112 

B. 

April 

400 
1,000 
186 
136 
112 
113 
00 
ol3 

B. 

May.:..::::    :          :::::::: 

A. 

June 

A. 

July....                                    

A. 

August 

A. 

September ... 

A. 

October 

B. 

November 

C. 

December 

D. 



The  year 

5,900 

478 

.679 

7.87 

o  May  be  100  per  cent  in  error. 
NoTK.— See  footnotes  to  tables  of  dally  gage  height  and  daily  discharge. 

SNAKE   RIVEB  AT  MORA,   MINK. 

Location. — ^At  the  highway  bridge,  three-fourthB  of  a  mile  eouth  of  Mora,  in  sec.  14, 
T.  89  N.,  R.  24  W.,  below  the  mouth  of  Ann  River. 

Becorda  available.— June  11,  1909,  to  December  31,  1912. 

Drainage  area. — 422  square  miles. 

Gage. — Vertical  staff;  datum  unchanged. 

Channel. — ^Measurements  prior  to  1912  showed  channel  to  be  practically  perma- 
nent. During  high  water  of  May,  1912,  channel  shifted  badly  and  was  gradually 
changing  throughout  the  remainder  of  the  year. 

Winter  flow. — From  December  to  March  measurements  are  made  through  the  ice 
to  determine  approximately  the  winter  discharge. 

Artifldal  control. — ^The  flow  of  the  river  at  the  gaging  station  is  unregulated  except 
for  a  possible  slight  effect  caused  by  logging  dams  at  Knife  Lake  outlet  and 
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White  Pise.  Below  Pine  City  the  flow  is  regulated  to  some  extent  by  the  opera- 
tion of  the  power  plant  at  Pine  City. 
Aocuracy. — Owing  to  shifting  channel  records  can  not  be  conaidered  better  than 
fair. 

Diaduarge  measurement$  of  Snake  River  at  Mora,  Minn.,  in  191 1. 


Date. 

Hydrographer. 

.asL 

Dto. 
charge. 

Date. 

Hydrographer. 

hei^t 

Dls- 
charge. 

Jan.   10« 

S.B.SooM 

6.63 
6.82 
6.83 
7.97 
12.38 
9.76 
9.63 

88.2 
29.6 

224 
1,950 

899 

868 

Jime  25« 
Aug.  13« 

13« 
Oct.  24/ 

249 
Dec.  81* 

W.O.Hoyt 

Feet. 
6.78 
6.31 
6.30 
6.94 
6.94 
6.41 

*?-.t 

F«b.  2» 

do. 

do. 

S.B.Soufe 

69 

Bbtf.  2Bc 

do 

do 

do 

do 

64 

«ay  lu 

C  JaBmenon 

1 

B.B.Sool^ 

15 

do 

do 

31 

•  Complete  Ice  cover;  average  thickness,  1.14  feet;  average  distance  water  sorfiice  to  top  of  Ice,  0.16  foot. 
»  Complete  Ice  cover;  average  thickness  of  ice,  1.60  feet;  average  distance  water  surface  to  top  of  ice,  0.19 

fbot. 
e  CoDiplete  ice  cover;  average  thickness  of  Ice,  1.22  feet;  average  distance  water  surfEuse  to  top  of  ice, 

d  FkNkting  Ice  and  undoubtedly  back  water  from  ice  Jam. 

•  Wadhig  measuiement  about  200  feet  above  gage. 
/  Wading  measurement  about  600  feet  above  gage. 
§  Wading  measurement  about  700  feet  above  gage. 

A  Complete  ice  cover  at  control.    Wading  measurement  about  700  feet  above  gage. 

Doily  goffe  height^  in  feet,  of  Snake  River  at  Mora,  Minn.,  for  191t. 
[Alice  Lasher,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

6.7 

8.0 
8.1 
7.9 
7.6 
7.6 

7.7 
7.9 
7.8 
7.6 
7.6 

7.4 
7.3 
7.3 
8.6 
9.2 

9.4 

9.6 

lao 

10.6 

lao 

9.4 
9.6 
9.8 
8.6 
&8 

10.0 
11.3 
11.1 
10.6 
9.9 

9.4 
8.9 

lao 

16.7 

**i2.*6' 
12.2 

11.4 
10.6 

ia2 

9.8 
9.6 

9.3 
9.0 
8.8 
8.6 
8.6 

8.4 
8.6 
8.8 
0.0 
&8 

&6 
&4 
8.4 
8.2 
8.1 
7.9 

7.8 
7.7 
7.8 
7.8 
7.8 

7.6 

7.36 

7.2 

7.1 

7.05 

7.0 
6.96 
6.9 
6.9 
6.9 

7.6 
8.2 

ai 

7.8 
7.5 

7.3 
7.2 
7.0 
6.9 
6.8 

6.7 
6.6 
6.55 
6.6 
6.4 

6.31 
6.35 
6.32 
6.40 
6.42 

6.34 
6.35 
6.41 
6.42 
6.36 

6.29 
6.25 
6.32 
6.26 
6.24 

6.20 
6.20 
6.14 
6.10 
6.10 

6.10 
6.10 
6.48 
6.29 
6.18 

6.11 
6.10 
6.04 
6.06 
6.06 
6.04 

6.00 
6.00 
6.00 
6.00 
6.00 

6.09 
6.11 
6.13 
6.32 
6.35 

6.80 
6.31 
6.31 
6.21 
6.16 

6.10 
6.16 
6.16 
6.11 
6.10 

6.06 
6.04 
6.00 
6.00 
6.00 

6.00 
6.00 
6.06 
6.00 
6.30 
6.25 

6.65 
6.75 
6.70 
6.60 
6.60 

6.40 
6.30 
6.20 
6.18 
6.10 

6.06 
6.00 
6.00 
6.00 
5.95 

6.95 
6.96 
6.00 
6.00 
6.98 

5.96 
6.06 
6.06 
5.94 
6.00 

6.00 
5.98 
5.95 
6.00 
6.06 

6.06 
6.00 
6.00 
6.00 
6.06 

5.90 
5.91 
5.90 
5.91 
592 

5.90 
6.10 
6.05 
6.00 
6.00 

6.00 
6.00 
6.00 
6.00 
5.98 

5.96 
6.00 
6.00 
5.05 
5.96 

5.96 
6.96 
6.96 
5.94 
5.91 
5.91 

6.92 
5.05 
5.92 
6.92 
5.96 

6.94 
5.92 
5.92 
6.92 
6.92 

6.92 
6.92 
6.92 
5.90 
6.92 

5.95 
5.88 
5.90 
5.90 
5.90 

6.91 
5.00 
6.90 
6.06 
6.00 

6.00 

5.95 

a 

s 

4 

6.7 

6.76 

5 

5.96 

A 

7 

8 

6.66 

6.7 

9 

10 

11 

6.66 

6.7 

12 

6.1 

13 

14 

6.7 

16 

6.66 

16 

17 

18 

6.8 

19 

ao 

6.5 

21 

6.7 

22 

6.8 

28 

24 

26 

6.8 

26 

6.8 

6.48 

27 

28 

7.2 
'7.4" 

20 

6.8 

80 

6.85 

31 

6.41 

Kon.— Ifay  4  to  8,  water  over  top  of  gage.  Oa^e  height  May  6  determined  on  June  26  by  wye  levels  to 
a  point  Indicated  by  the  observer  as  the  crest  height  reached  by  the  flood.  Belatkm  of  gage  hdght  to  dis- 
oniarge  affected  by  ice  Jan.  1  to  about  Apr.  12,  and  about  Nov.  24  to  Dec  31. 
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Dailff  dimk&rge,  m  teeond/ed,  of  Snake  River  at  MorUf  Mhm,,  for  l$lt. 


Dty. 

Apr. 

May. 

TmiA. 

JnUr. 

Aug. 

8«pt. 

Oct. 

H.r. 

1 

000 

815 

1,450 

3,700 

3,100 

3,600 
3  200 
3800 
2030 
1,870 

1,550 

1  230 

1,060 

038 

850 

780 
675 
610 
550 
520 

400 
520 
610 
675 
610 

530 
490 
490 
430 
400 
345 

830 
305 
830 
330 
320 

345 
311 
170 
160 
151 

143 
134 
135 
125 
125 

270 
430 
400 
320 
345 

300 
170 
143 
136 

110 

06 
83 
77 

n 

60 

5» 
56 

53 
60 
63 

60 
60 
67 
68 
61 

55 

51 
57 
53 
50 

47 
47 
43 
40 
40 

40 
40 
75 
50 

40 

44 

43 
30 
40 
40 
30 

30 
30 
30 
86 

86 

46 
48 

49 
68 
71 

66 
67 
67 
56 
63 

47 
53 
52 
48 
47 

44 

43 
40 
40 

40 

40 
40 
86 
40 
66 
60 

UO 

125 
118 

lis 

118 

77 
66 
56 
64 

47 

45 

40 
40 
40 
36 

86 
37 
40 
40 

38 

30 
30 
30 
35 

40 

40 
88 
36 
40 
45 

4S 

40 
40 
40 
80 

33 
84 
83 
U 
84 

88 

47 

-      43 

40 
40 

40 

40 
40 
40 
88 

80 

40 

40 
80 
30 

86 
86 
80 
85 
84 
84 

34 

3 

36 

3 

84 

4 

St 

5 

ag 

6 

35 

7 

St 

8 : 

34 

0 

31 

10 

31 

11 

34 

13 

34 

13 

320 

710 
030 

090 
1,060 
1,210 
1,450 
1,210 

000 

1,030 

1,130 

710 

780 

1,310 
1  730 
1,660 
1,410 
1,170 

34 

14 

33 

15 

34 

16 

85 

17 

83 

18 

33 

10 

33 

30 

S3 

31 

34 

22 

83 

23 

33 

34 

26 

36 

37 

38 

30 

30 

31 .     . 

NoTK.— Daily  diadtarge  May  4  to  8,  eBtimated  from  orest  height  and  observv's  iiot«B.  Daily  dischaiiei 
oomputed  from  a  teirly  wdl  deflned  ratine  curve.  Dischaige  Jan.  1,  to  Apr.  13  and  Not.  31  to  Dee. 
81  mmated,  bocaose  of  ioe,  from  dlniatologio  records,  disehana  measarements,  and  gago  ta 

Jan.  1-31, 30  seoond-feet,  yaJTlng  from  about  40  to  30  seooncNfeet;  F  *    ' 

aboat  30  to  40  seoQodpfeet;  Mar.  1-31, 40  seoond-feet,  varying  from  i      ^ 

350seoond-lbet,  varying  ftom  about  330  to  300  second-feet;  Nov.  34-30, 33  second-feet;  Dec  1-81,83 1 
feet. 


>n.  X,  \o  Apr.  xz  ana  nov.  9i  to  i^oe. 

asurements.  and  gage  lieighte,  as  foHofws: 

Feb.  1-20, 86  second-feel,  varying  fron 

n  about  40  to  50  second-feet;  Apr.  1-13. 


Ikmihl^  dUduarge  of  Snake  River  at  Mora,  Minn.^  for  1912. 
[Drainage  area,  422  square  miles.] 


Discharge  in  second-feet. 

Run-off 

drainage 
area). 

Mbnth. 

Maximum. 

Minimum. 

Mean. 

Per 
square 
mfle. 

AOCSD- 

racy. 

January *. ,  .  a . 

30 
35 
40 

756 
1,190 

190 
51.3 
4&5 
55.1 
87.6 
33.7 
33 

a  071 
.083 
.005 

1.79 

.472 
.131 
.115 
.131 
.089 
.060 
.076 

ao6 

.00 
.11 
3.00 
8.35 
.58 
.14 
.13 
.U 
.10 

C. 

Februarv 

c 

mmS!!?.;:::;;:::::::;::;:::::::::::::: 

C. 

Anril 

1,730 
3,600 
430 
75 
71 
125 
47 

B 

MSy!:::;:::::::::::::::::::::::::::::::: 

345 
60 
39 
36 
35 
33 

B. 

June - .   T . 

A. 

July 

B. 

Augnst.    .                 

B. 

S^^mber 

A. 

October 

B. 

November 

B. 

December 

C. 

The  year    . 

3,600 

300 

.405 

6.76 

Non.— See  footnotes  to  table  of  daily  discharge. 
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CANNON  BITBB  AT  WELCH,   MINN. 

IiOoatioa.*-At  higbway  bridge  at  Welch,  just  below  a  very  BQtall  tributary  and  3 
miles  above  the  mouth  of  Belle  Creek. 

B«corda  available.— June  7, 1909,  to  December  31, 1912. 

Drainage  area. — 1,290  Bquare  milee. 

Oage.— Ohain,  attached  to  bridge;  datum  unchanged. 

Channel. — Practically  permanent. 

Winter  flow. — Ice  18  present  from  December  to  March,  during  which  period  meaa- 
uiementa  are  made  to  determine  the  winter  diachaige. 

Artificial  control.— The  flow  at  the  gaging  station  is  regulated  to  a  greater  or  less  ex- 
tent at  each  of  the  11  developed  power  plants  above.  The  flow  is  also  regulated 
by  a  dam  at  the  outlet  of  Cannon  Lake. 

MaximnTn  flow.— In  April,  1888,  the  high  water  reached  the  eaves  of  the  wheeU 
house  at  the  mill,  20.1  feet  above  the  datum  of  the  present  gage.  It  is  said  that 
this  high  water  was  not  caused  by  ice  gorging. 

Aoeuraey.— The  angle  which  the  current  makes  at  the  gaging  station  necessitates 
a  correction,  and,  owing  to  the  daily  fluctuation  of  the  river  during  low  stage 
caused  by  artificial  control,  the  records  of  flow  can  not  be  considered  better  than 
fair.  On  July  31, 1912,  it  was  found  by  wye  levels  that  the  bridge,  at  the  place 
were  the  gage  is  fastened,  had  settled  0.48  foot.  Change  has  been  considered 
gradual,  but  because  of  uncertainty  the  accuracy  ratings  in  table  of  monthly  dis- 
chaige,  January  to  July,  are  low. 

Digcharge  meatewremenU  of  Cannon  River  at  WeMi,  Minn.,  in  1912, 


Bate. 

Hydiograpber. 

Oace 
hei^t. 

Dis- 
charge. 

Date. 

Hydrognpliflr. 

A. 

Dim 
charse. 

9M>.    5a 

Hqyt  and  80016 

8.B.8011U 

Feet. 
fcfl.90 
ft6.81 
eO.(Q 
«6.58 

586 

£31 

zSj  31 
Oct.  23 

W.G.  Hoyt 

«7.84 
6.61 
6.66 

1,200 
219 

20« 

S.'B.SouJG^ '"'" 

liar.  23 

C.  J.Bmenon 

W.O.Hoyt 

217 

23 

do 

A  MeasumBoit  made  nnder  oomplete  Joe  cover. 

h  Originally  obeeired  gage  heii^t  reduoed  by  0.10  foot.    See  "  Aoouraoy." 

e  Origbially  observed  gage  height  reduoed  by  0.22  foot.    See  "  Accuracy.'' 

IkMy  gage  height,  in  feet,  of  Cannon  River  at  Welch,  Minn.,  for  1912. 
[Esther  7.  Norell,  observer.) 


Day. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1 

6.7 

0.3 
8.8 
8.6 
8.1 
7.6 

?;S 

7.8 
7.8 
7.0 

7.7 
7.7 
7.5 
7.6 
8.0 

?:? 
7.1 
7.2 
7.2 

6.0 
6.56 
6.45 
6.86 
6.46 

6.8 

6.5 

6.25 

6.65 

6.0 

5.05 
5.86 
5.06 
5.86 
6.86 

6.45 
6.25 
6.15 
6.0 
&05 

5.75 

5.65 

6.75 

5.7 

6.8 

5.46 
5.36 
6.55 
5.31 
6.65 

6.05 
5.0 
5.76 
5.66 
6.65 

5.6 
6.8 
6.0 
6.2 
6.05 

5.65 
6.32 
5.18 
5.15 
5.6 

5.6 

5.6 

5.18 

5.12 

5.5 

5w46 

5.56 
5.6 
5.7 
5.7 

5.56 

5.7 

5.65 

5.7 

5.65 

5.66 

5.6 

5.38 

6.6 

6.66 

6.6 
&6 

6.6 
5.65 
5.42 

6.40 
5.44 
5.44 
5.52 
5.86 

5.01 

6.00 

5.6 

6.38 

6.35 

6.6 

6.7 
5.48 
5.40 
5.7 

5.48 
5.66 
6.49 
5.31 
5.5 

6.5 
6.5 
5.48 
6.55 
5.88 

5.6 

6.6 

6.66 

5.5 

5.66 

6.40 

2    

&.$ 

3 

;;::;:;::::::: 

5.6 

4 

e.1 

"Us" 

•  6.9 

5.7 

5 

5.6 

6 

5.6 

7 

:::::::::::::: 

•7.0 

5.7 

8 

6.6 

6.8 

5.25 

9 

5(40 

10 

:;::::::::::: 

6.66 

11 

6.4 

"hlii" 

a6.9 

6.8 

12 

5.76 

1$.. 

5.6 

14 

:::::::::::::: 

5.65 

16 

6.46 



a6.7 

5.30 

a  Oage  height  to  top  of  ice. 
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Daily  gage  height,  in  feet,  of  Cannon  River  at  Wekh,  Minn.yfor  79/f— Continued. 


Dmy. 

Jan. 

Feb. 

ICtf. 

Apr. 

May. 

Jime. 

July. 

Aug. 

Sept 

Oct 

Nor. 

Dec 

16 

8.0 
7.6 
7.4 
7.2 
7.0 

7.8 

8.8 
0.4 
9.0 
8.4 

8.4 
8.0 
7.8 
7.8 
7.2 

6.0 

6.2 

6.1 

6.66 

0.3 

7.2 
7.6 
7.3 
7.1 
7.0 

6.0 
6.0 
6.3 
6.2 
0.1 
6.0 

6.0 
6.76 
6.66 
6.66 
6.66 

6.76 
6.48 
6.03 
6.33 
6.06 

6.48 
6.33 
6.13 
6.28 
6.18 

6.96 
6.06 
6.06 
6.9 
6.9 

6.86 
6.9 
6.9 
6.9 
6.8 

6.7 

6.75 

6.76 

6.75 

6.66 

6.6 

6.7 

6.6 

5.42 

6.36 

6.65 

6.31 
6.66 
6.65 
6.9 
6.9 

6.48 

6.8 

6.6 

6.32 

6.06 

6.25 

6.22 
6.66 
6.46 
6.41 
6.41 

6.48 
6.22 
6.26 
6.66 
5.36 

6.41 

6.37 

6.6 

6.21 

6.06 

6.5 

6.40 

6.39 

6.41 

6.28 

6.6 
6.66 

6.65 
6.38 
6.41 

6.41 

6.30 

6.6 

6.44 

6.48 

6.6 

6.6 

6.30 

6.28 

6.6 

6.6 

6.66 

5.42 
6.38 
6.48 
6.6 

5.6 

6.65 

6.7 

6.35 

6.6 

6.7 

17 

6. 65 

18 

tt.66 

7.8 

6.55 

19 

6.6 

30 

6.8 

8.0 

7.8 

6.85 

6.76 

6.76 

6.76 

6.96 
7.6 
8.6 
0.0 
0.3 
9.6 

6.6 

21 

6.5 

23 

0.66 

a6.96 

6.6 

28 

6.45 

34 

6.6 

2S 

6.66 

«7.06. 

6.30 

2ft 

6.30 

27 

6.56 

28 

6.6 

29 

6.66 

•  6.8 

6.25 

80 

6.20 

81 

6.40 

•  Oege  height  to  top  of  loe. 

NoTB.— Relation  of  gue  heii^t  to  dbohargs  affleoted  by  Soe  Jan.  1  to  about  ICar.  17;  probably  Uttle  if 
any  backwater  from  ioe  during  December. 

Daily  dUehargef  in  eecond-feetj  of  Cannon  River  at  Welch,  Minn.,  for  191 1. 


Day. 

Kar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

Nor. 

1  

2,230 
1860 

1,370 
1,070 

1,120 
1240 
1,180 
1180 
1,240 

1,130 
1,120 
1,010 
1.070 
1,800 

1,300 

1,070 

950 

861 

760 

008 
1,860 
2,310 
2,000 
1,600 

1,500 
1,300 

008 

851 

861 
800 
800 
851 
851 

701 
642 
499 
458 
499 

054 

620 
418 
209 
324 

324 
390 
301 
209 

438 

861 
1,110 
008 
800 
750 

701 
701 
438 
390 
301 
324 

800 

271 
300 
271 
458 

489 
418 
880 
824 
300 

238 
209 
288 
328 
254 

288 
238 
209 
209 
209 

238 
164 
81 
132 
200 

105 
132 
90 
122 

104 

101 
139 
183 
128 
209 

342 
288 

238 
209 
209 

196 
254 
288 
399 

342 

300 
342 
342 
288 
288 

271 
288 
288 
288 
264 

223 
238 
288 
288 
200 
195 

209 

446 
104 
00 
170 

195 
195 
104 
04 
170 

158 
182 
196 
228 
228 

228 
196 
162 
136 
182 

128 
209 
209 
*  288 
288 

166 
254 
196 

•s 

m 

182 
223 

209 
223 
209 

200 
196 
143 
195 
209 

106 
195 
195 
200 
162 

111 
182 
168 
149 
149 

166 
111 
116 
209 

139 

149 
141 
196 
109 
85 

147 
156 
156 
175 
271 

78 
90 
170 
lA 
136 

170 
223 
165 
147 
228 

170 
147 
146 
149 
122 

170 
182 
183 
148 
140 

140 
126 
170 
156 
165 
170 

166 

2 

300 

3  

168 

4 

128 

6 

170 

6.., 

170 

7 

170 

8 

16S 

9 

182 

10 

143 

11  

196 

12 

106 

13  

200 

14 

170 

16  

209 

16 

106 

J7 

126 

18  

908 

1,100 

ilsoo 

908 
678 
031 
031 
081 

720 
1,070 
1  700 
2,000 
2,100 
2,300 

123 

19 

106 

20 

106 

21 ^ 

200 

22 

163 

28 

148 

24 

105 

25 

170 

26 

106 

27 

300 

28 

228 

29 

136 

80 

106 

81 

NoTS.— Daily  dboharge  computed  ftom  a  rattaig  table  well  defined.  Mar.  10.  dlMshaige  interpolated. 
Diaebarge  Jan.  1  to  Mar.  17  and  Dec  1  to  31,  estimated,  because  of  ioe,  from  discharge  measurements, 
observer's  records,  dlmatologic  records,  and  the  discharge  of  Zumbro  River,  as  follows:  Jan.  1-31, 
275  second-feet,  varying  from  about  250  to  300  second-ltet;  Feb.  1-29,  310  second-feet,  varying  from  about 
300  to  320  second-feetTMar.  1-17,  320  second-feet,  varying  from  about  310  to  330  r — ^'   "  *"  '  "  *" 


170  aeoond-fset,  varying  tram  about  100  to  250  second-fBet 


310  to  330  seooDd-ftet;  Dec  l-«, 
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MovMf  dMmge  of  Cwnmon  River  at  TfeJcft,  Minn.,  for  191t. 
[Dnlnag*  ana,  1,390  sqtiar«  miles.«) 
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Month. 

Dinbaise  In  seoond^eet. 

Aooo- 

Vi^Tlmnm 

Mtnimum. 

Mean. 

rac7. 

Xairaarr .  .  . 

^ 

276 
810 
718 
1,300 
579 
243 
264 
186 
170 
160 
176 
170 

D. 

FrtjroSy......:. ........::.:.::;:;..;;:;::::::;:;:::::::::::: 

c. 

mSSt^       : 

2,390 
2;  310 
1,010 
4W 
890 
446 
233 
271 
223 

c 

April 

750 

200 
81 

128 
88 
86 
78 

122 

C. 

kK."i:!:::::::::::::::::::::::::::::::::::::::: :::::: 

c 

jQne 

D. 

July 

c 

B. 

c 

oaober 

B. 

Novanb«r 

B 

DeMnber 

C. 

nieyaAr 

2,890 

878 

•  DiMharga  In  "seoood-feet  per  square  mile"  and  "run-off  (depth  In  Inohea)"  not  puUisbad  for  thli 
drainage  area  beoauae  of  artifldal  oontrol.    See  station  deaoriptkm. 
Non.~8ea  footnotes  to  tables  of  daOy  gage  height  and  daily  disoharse. 

OHIFPBWA  BIYEB  AT  CHIPPEWA   FALLS,  WIS. 

Ifocatioii.— At  the  highway  bridge  at  Chippewa  Falls,  Wis.,  2,500  feet  below  the 
mouth  of  Duncan  Greek. 

Records  available.— April,  1899,  to  December  31,  1912.  The  gage  was  originally 
eetabliflhed  by  the  Chippewa  Lumber  &  Boom  Co.,  which  has  kept  a  continuous 
record  since  1899.  Since  1904  the  United  States  Weather  Bureau  has  obtained 
gage  heights  during  the  flood  season  of  each  year.  On  June  1,  1906,  the  United 
States  Geological  Survey  began  making  discharge  measurements  and  obtained 
gage  heic^ts  when  no  record  was  obtained  by  the  Weather  Bureau.  The  gage 
heights  as  published  have  been  obtained  from  the  following  sources:  United 
States  Weather  Bureau,  March  to  September,  1905,  1907,  1908;  April  to  July, 
1909;  Chippewa  Lumber  &  Boom  Co.,  October  1  to  December  31,  1911;  United 
States  Geological  Survey.  Gage  read  from  January  to  June  1912  by  Chippewa 
Lumber  &  Boom  Co.;  March  to  July,  1912,  by  U.  S.  Weather  Bureau;  Decem- 
ber,  1912,  by  Chippewa  Valley  Ridlway,  Li^t  &  Power  Co.  For  the  period 
March  to  June  when  there  were  two  individual  readings,  the  mean  has  been 
used. 

Brainage  area.— 5,300  square  miles. 

Oa^. — Staff,  painted  on  one  of  the  cylindrical  piers  at  rig^t  end  of  bridge;  gradu- 
ated to  feet  and  inches,  but  readings  published  to  feet  and  hundredths;  datum 
unchanged. 

ChaxmeL — Probably  permanent. 

Discharge  xneaaurexnents. — ^Bfade  from  downstream  side  of  bridge. 

Floods.— Maximum  stage,  according  to  United  States  Weather  Bureau,  was  13.6 
feet  September  16  and  17,  1903. 

"Venter  flow. — ^Ice  fonns  about  2  feet  in  thickness  and  the  winter  flow  is  consider- 
ably modified  by  backwater  caused  by  ice  below  the  section.  On  account  of 
the  swift  water  and  the  proximity  of  the  dam  there  is  considerable  open  water 
at  the  gage. 

Aztifleial  oontroL — ^When  the  electric  light  plant  and  sawmill  above  the  gage  are 
in  operation,  diurnal  fluctuation  is  caused  at  the  gage.  These  fluctuations  modify 
the  flow  markedly  at  times.  The  operation  of  small  storage  reservoirs  at  the 
headwaters  also  modifies  the  flow  past  the  station. 
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Aoouraeji^-The  accuracy  is  affected  to  a  greater  or  lesB  extent  by  the  operataon  of 
the  logging  reservoirs  and  power  plants  and  during  the  winter  by  ice,  but  the 
channel  appears  to  be  permanent,  and  an  excellent  rating  curve  has  been  de- 
veloped from  discharge  measurements  made  during  1906-1909.  As  the  station  has 
not  been  visited  since  February  15,  1909,  estimates  of  discharge  are  withheld 
until  the  discharge  rating  curve  and  the  permanency  of  the  gage  are  checked 
by  additional  measurements. 

Cooperation.^<jage  heights  during  1912  have  been  furnished  throu^  the  courtesy 
of  the  Chippewa  Lumber  A  Boom  Ck).,  United  States  Weather  Bureau,  and  Cbip- 
pewa  Valley  Railway,  Light  &  Power  Go. 

Daily  gage  height^  in  feet,  of  Chippewa  River  at  Chippewa  FaUs.,  Wis.,  for  191t, 
[O.  W.  Rand,  olMerver.] 


Day. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

7mie. 

July. 

]>«. 

1    

1.6 
1.5 

lift 

i;6 

L6 

X.7 

2!o 
2!o 

2.0 
2.2 

2.2 
2.3 
2.7 
2.7 
8.7 

5.2 

e.3 

7.7 
7.4 
6.3 

5.5 
5.0 
4.8 
4.7 
4.9 

5.1 
5.5 
i.7 
4.7 
4.2 

3.7 
4.8 
6.2 
6.0 
5.0 

5.0 
5.4 
6.0 
6.2 
5.5 

4.8 
4.3 
4.0 
4.5 
7.2 

9.4 
0.4 
8.1 
7.0 
6.8 

5.0 
4.2 
3.9 
3.4 
3.1 

8.0 
2.8 
3.0 
2.7 

2.8 

2.7 
2.8 
8.0 
9.1 
7.2 

6.6 
4.7 
7.2 
8.0 
7.2 
6.0 

4.3 
4.0 
3.8 
3.2 
3.8 

3.0 
8.8 
2.6 
X6 
2.2 

2.0 

1.8 

1.65 

1.7 

1.8 

L7 

1.85 

1.9 

2.3 

2.2 

2.2 
8.0 
1.8 
1.8 
1.8 

1.6 

1.46 

1.35 

1.35 

1.0 

1.2 
1.0 
1.0 
1.4 
1.8 

1.0 
LO 
LO 
LO 
L2 

LO 
LO 
L3 
L8 
L2 

LO 

LO 

.9 

.9 

.9 

.7 
.7 
.7 
1.2 
L8 

4.8 
8.7 
2.7 
2.3 
L7 
L5 

2 

3       

1.6 

4 

5                  

(J.            

2.2 

7 

8 

9 

10 

L6 

11 

12 

13 

2.0 

14 

15 

16 

L8 

17 

L5 

18 

19 

20 

1.8 

1,5 

21 

22 

23 

1.5 

24 

1.6 

2S 

28 

27 

1.66 

1.6 

28 

29 

80 

L5 

31 

KOTB.~Reiation  of  gage  height  to  discharge  affected  by  ice  about  Jan.  1  to  Apr.  8  and  about  Deo.  16 
to  81. 

RED  CEDAR  RIVER  AT   CEDAR  FALLS,  WIS. 

Looatioii. — ^At  the  highway  bridge  at  the  outskirts  of  Cedar  Falls.  Wis.,  4)  miles 
above  the  crossing  of  the  Chicago,  St.  Paul,  Minneapolis  &  Omaha  Railway. 

Becords  available.— April  1, 1909,  to  December  31, 1912. 

Drainage  area. — ^Not  measured. 

Qage. — Staff  fastened  to  bridge  pier;  datum  unchanged. 

ChanneL— Probably  permanent. 

Discharge  xneaaurexnents. — ^No  discharge  measurements  have  been  made,  and 
the  station  has  not  been  visited  since  the  gage  was  established. 

Winter  flow. — ^Winters  are  severe  in  this  locality,  but  the  gage  heights  at  the  section 
do  not  appear  to  be  much  affected  by  ice,  probably  because  of  the  rapids  a  short 
distance  below  the  station,  which  ordinarily  do  not  entirely  freeze  over. 
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Artifleial  oontroL — ^The  operation  of  small  storage  reeervoirs  at  the  headwatera  of 
the  river,  together  with  storage  at  power  plants  above  the  gaging  station,  modi- 
fies the  flow  to  such  an  extent  that  it  cannot  be  considered  natural. 

Cooperation.— <jage  heights  furnished  by  the  Chippewa  Valley  Light  A  Power  Ck>. 

DaHy  gaffe  heiffJU,  in  fed,  of  Red  C&dar  River  at  Cedar  FaUs,  Wis,,  for  191t, 
[Olat  Oas  and  FmOc  WOkson,  otasanreis.] 


Day. 


Jan. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

2.6 

2.2 

2.2 

4.2 

8.4 

8.4 

2.1 

2.6 

8.2 

X« 

• 
X8 

2.5 

2.2 

2.2 

4.0 

8.4 

3.3 

2.1 

2.4 

8.4 

X6 

X8 

2.6 

X2 

2.2 

3.8 

3.6 

3.8 

2.0 

2.4 

8.66 

X6 

X4 

2.6 

2.2 

2.2 

3.8 

8.8 

8.2 

2.0 

2.4 

8.65 

X6 

X4 

2.6 

2.2 

2.2 

3.8 

4.0 

3.2 

2.0 

2.6 

8.45 

X6 

X6 

2.6 

2.2 

2.2 

8.0 

4.45 

3.1 

2.1 

2.5 

8.25 

X6 

X6 

2.6 

2.2 

2.2 

4.0 

4.2 

3.1 

2.25 

X65 

8.1 

X6 

X6 

2.6 

2.1 

12 

4.0 

4.06 

3.0 

2.46 

X8 

8.0 

X6 

X6 

2.6 

2.1 

2.2 

8.7 

4.0 

3.0 

2.6 

X8 

3.0 

X6 

X6 

2.6 

2.1 

2.1 

3.65 

3.8 

2.0 

2.5 

X8 

8.0 

X6 

X6 

2.6 

2.0 

2.3 

8.25 

3.8 

2.8 

3.4 

X8 

XO 

X6 

X6 

2.6 

2.1 

2.8 

3.15 

8.66 

2.6 

2.4 

2.75 

X9 

X7 

X6 

2.6 

2.2 

2.3 

3.0 

3.65 

2.4 

2.4 

X7 

XO 

X8 

X4 

2.5 

312 

2.3 

2.0 

3.5 

2.4 

3.4 

X6 

X8 

XO 

X6 

2.6 

2.2 

2.8 

2.8 

8.4 

2.4 

3.4 

X6 

X8 

X8 

X6 

2.5 

%2 

2.8 

2.8 

3.25 

2.5 

2.55 

X6 

X8 

X8 

X6 

2.6 

2.2 

2.3 

2.8 

3.1 

2.6 

2.6 

X6 

X8 

X7 

X4 

2.4 

2.2 

2.4 

2.8 

3.0 

2.7 

2.6 

X4 

X8 

X6 

X4 

2.4 

2.2 

2.4 

3.8 

2.0 

2.8 

2.45 

X4 

X8 

X6 

X4 

2.4 

2^ 

2.4 

2.8 

2.8 

2.95 

2.25 

X6 

X8 

X6 

X4 

2.4 

2.2 

X6 

2.8 

2.8 

3.2 

2.2 

X6 

X8 

X6 

X4 

2.3 

2.2 

2.6 

8.1 

3.0 

3.25 

2.2 

X6 

X7 

X4 

X4 

2.3 

2.2 

2.6 

8.8 

3.8 

3.1 

3.8 

X6 

X7 

X4 

X4 

2.3 

%2 

2.6 

3.2 

4.4 

3.0 

3.46 

X7 

X7 

X3 

X8 

2.3 

2.1 

2.6 

3.2 

4.2 

3.0 

3.0 

X8 

X7 

X3 

X8 

2.3 

2.8 

2.6 

3.1 

4.0 

2.0 

X8 

X8 

X7 

X8 

X8 

2.3 

312 

2.6 

3.1 

8.8 

2.8 

2.7 

XO 

X7 

X8 

X2 

2.3 

2.2 

2.7 

3.2 

3.7 

2.65 

2.65 

X8 

X7 

X3 

X2 

2.3 

2.2 

8.2 

3.2 

3.0 

2.45 

2.6 

8.0 

X6 

X3 

X2 

2.2 

4.1 

3.2 

3.6 

2.25 

2.6 

8.1 

X6 

X3 

X3 

2.2 

4.3 

3.5 

2.5 

8.1 

X3 

Deo. 


1. 
3. 
3. 
4. 
5. 

6. 
7. 
8. 
0. 
lO. 

11. 
12. 
13. 
14. 
16. 

16. 

17. 
18. 
19. 

ao. 

21. 
22. 
23. 
24. 

as. 

26. 
27. 
28. 
29. 
30. 
31. 


X2 

X2 
X3 
X3 
X4 

X8 
X2 
X2 
X4 
X3 

X36 
X4 
X4 
X4 
•  0.6 

X4 
X4 
X4 
X3 
X4 

X6 
X4 
X4 
X6 
X6 

X6 
X6 
X6 
al.6 
X6 
X6 


a  Tnrbine  In  power  house  above  gage  shut  down. 
KoTS.-*N6  Soe  reported  during  lOlX    The  obaerrer  states  that  when  the  aawmJll  was  in  existence  at 
Cedar  JTalls,  oonsiderBble  lee  formed  at  the  rapids  and  at  the  gage,  but  that  stnee  the  new  dam  and  power 
iBOUse  haye  been  built  Ise  does  not  lorm  at  these  points. 


ZUMBBO  BIVEB  AT  ZUMBBO  FAIX6,   lOKX. 

Xtfocatloii.— At  the  highway  bridge  at  Zumbro  FaUs  about  8  miles  below  the  mouth 

of  the  South  Biauch. 
Seoords  available.— Jime  8,  1909,  to  December  31,  1912. 
Ilraina^  axea.— 1,120  square  miles. 
CNige. — Chain  gage,  attadied  to  bridge;  datum  unchanged. 
ChaxineL — Slightly  shifting. 
nuM^haxge  xneasurexnents. — ^Made  from  bridge. 
Winter  flaw.— For  a  short  time  during  and  following  an  extremely  cold  period  ice 

forms  below  the  gage,  causing  backwater.   The  river  is,  however,  fed  by  springs 

in  the  vicinity  of  the  gage  and  the  warmer  water  gradually  wean  away  the  ice. 

Daily  gage  heights  are  recorded  during  the  winter,  and  from  a  close  inspection  of 

gage  heic^ts  and  temperature  the  necessary  corrections  are  made  to  the  dis- 

chaige. 

i  flow.— The  high  water  of  June,  1908,  is  marked  by  a  spike  in  a  telegraph 

pole  near  the  railroad  station  at  Zumbro  Falls.    This  is  at  an  elevation  of  26.7 
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feet  above  the  datum  of  the  gage.  The  high  water  of  April,  1888,  reached  a  stage 
approximately  29.7  feet,  as  shown  by  a  mark  not  so  well  defined  as  that  of  the 
1908  flood. 
Artiflcial  controL— ^The  slight  artificial  control  at  the  small  power  plants  above 
Zumbro  Falls  is  not  observable  at  the  gage. 

Discharge  meamremiTUs  of  Zumbro  River  at  Zumbro  Fdlh,  Minn.,  in  1912. 


Date. 

Hydiogiapher. 

1 

Oam 
heij^t. 

Dte- 
charge. 

Date. 

^^i. 

Dia- 
char»8. 

Mar.  21a 

C.  J.  Emersoo 

Fttt. 
7.55 
0.98 
9.02 

8€e.-ft. 
1,170 
2,720 
2,650 

May  28 

Aug.  16b 

8.B.8oal4 

Fett. 
«.37 
5.07 

*"fe 

30 

W.  O.  Hoyt 

W.  O.  Hoyt 

107 

30 

do 

a  Measond  from  bridge;  open  water.  ^  Wading  at  200  feet  above  bridge. 

Daily  gage  height,  infeety  ofZumhro  River  at  Zumbro  Falls,  Minn.,  for  1912. 
[A.  H.  Sugg,  observer.] 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nofv. 


Dee. 


1 
2. 
3. 
4. 
6. 

6. 

7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


5.8 

5.3 

5.3 

5.35 

5.3 

5.3 

5.3 

5.35 

5.35 

5.4 

5.4 
5.4 
5.4 
5.4 

5.4 

5.4 
5.4 
5.4 
5.4 
5.4 

5.4 

5.35 

5.3 

5.3 

5.25 

5.25 
5.25 
5.25 
5.2 
5.2 
5.2 


5.2 
5.2 
5.2 
5.2 
5.2 

5.2 
5.2 
5.2 
5.2 
5.2 

5.2 
5.2 
5.2 
5.2 
5.2 

5.25 

5.25 

5.3 

5.3 

5.3 

5.3 
5.3 
5.3 
5.35 
5.35 

5.25 
5.2 
5.3 
5.3 


5.2 
5.2 
5.2 
'5.2 
5.25 

5.2 
5.2 
5.2 
5.2 
5.2 

5.2 

5.2 

5.15 

5.3 

5.2 

5.25 

5.4 

6.9 

9.8 

9.1 

7.6 
6u9 
6.7 
6.8 
7.0 

6.8 
8.0 
11.3 
13.0 
10.2 
9.3 


9.4 


7.8 
7.4 
7.4 

7.9 
9.2 
8.5 
7.6 
7.2 

7.0 
6.8 
6.7 
6.9 
8.4 

7.9 
7.2 
6.8 
6.6 
6.4 

6.5 
9.1 
9.0 
7.6 
7.2 

6u8 
6.6 
6.45 
6.3 
6.2 


6.1 
6uO 
6.0 
6.0 
6.2 

6.4 
6.0 
5.05 
5.8 
5.8 

6.7 
6.65 
5.6 
5.55 
5.6 

5.6 
5.6 
5.55 
6.5 
13.7 

10.6 
8.2 
7.8 
7.7 
7.0 

6.6 

6.6 

6.36 

6.1 

6.0 

5.9 


6.85 

5.9 

6.9 

6.75 

5.7 

5.6 
5.5 
5.4 
5.4 
5.4 

5.4 

5.3 

5.4 

5.55 

5.65 

5.6 

5.55 

5.4 

5.3 

5.85 

5.25 
5.2 
5.2 
5.25 
5.2 

6.2 

5.2 

5.16 

6.1 

5.1 


6.4 

5.5 

5.35 

5.7 

5.05 

5.85 

5.6 

5.4 

5.4 

5.25 

5.55 

5.6 

5.8 

5.75 

5.6 

5.56 

6.5 

5.35 

5.3 

5.8 

5.5 

5.5 

5.6 

5.46 

6.35 

5.3 

5.8 

5.2 

5.15 

5.05 

5.1 


5.06 

5.1 

5.0 

5.1 

6.1 

6.15 

5.0 

5.9 

5.6 

5.3 

5.2 

5.2 

5.1 

&15 

5.16 

5.05 

5.16 

5.05 

5.6 

5.6 

5.45 

5.4 

6.3 

6.2 

5.16 

6.1 
5.1 
5.1 
5.1 
5.2 
5.2 


5.2 
5.2 
6.2 
6.1 
6.1 

6.1 

6.0 

4.00 

4.99 

6.05 

4.96 

5.1 

5.0 

5.05 

5.0 

5.0 

5.0 

5.06 

5.1 

5.06 

5.1 
5.0 
5.0 
6.0 
5.0 

4.98 
4.96 
4.05 
4.92 
4.94 


4.96 
4.96 
4.96 
4.90 
4.94 

4.92 
4.89 
4.96 
4.89 
4.94 

4.96 

6.05 

5.2 

5.2 

5.2 

5.15 

&1 

5.1 

5.1 

6.06 

6.05 

6.05 

5.06 

5.0 

5.0 

5.0 

6.06 

5.0 

5.0 

5.0 

5.0 


6.0 
4.90 
5.0 
4.99 
4.99 

4.95 
4.90 
4.96 
4.99 
4.96 

4.96 

5.0 

5.15 

5.35 

5.4 

6. 26 

5.2 

6.15 

6.2 

5.1 

5.1 

6.1 

5.1 

6.05 

5.0 

6.0 

5.0 

5.06 

6.0 

4.96 


5.1 

5.1 
5.0 
5.  OS 
5.1 

&15 
4.95 


6w05 
5.0 


6.4 

6.2 
£.06 

&0 
5.0 
4.90 

&0 
4.90^ 

4. 75 
4L75 
4L86 
4.06 
&0 

4.96 
4.88 
4.91 
4.06 
4.85 
4.00 


NOTB.— Relation  of  gage  height  to  discharge  probably  ailected  by  ioe  about  Jan.  1  to  81,  and  Deo.  4  to  15. 
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Daily  dikkarge,  in  second  feet,  ofZumbro  River  at  Zumbro  FalU,  MxKn.yfor  1912, 


Day. 

Feb. 

Mar. 

Apr. 

May. 

Juae. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1 

2 

3 

4 

6 

6 

7 

232 
232 
232 
232 
232 

232 
232 
232 
232 
232 

232 
232 
232 
232 
232 

244 
244 
266 
256 
256 

256 
256 
256 
260 
260 

244 
232 

256 
256 

232 
232 
232 
232 
244 

232 
232 
232 
232 
232 

232 
232 
221 
256 
232 

244 

282 

892 

2,500 

2,120 

1,260 
892 
790 
840 
044 

840 
1,480 
3,760 
6,200 
2,880 
2,250 

2,320 
1,850 
1,380 
1,160 
1,160 

1,430 
2,180 
1,760 
1,260 
1,050 

044 
840 
790 
892 
1,700 

1,430 

1,050 

840 

742 

662 

606 
2,120 
2,060 
1,260 
1,050 

840 
742 
674 
606 
666 

624 
482 
482 
482 
666 

662 
482 
462 
406 
406 

872 
356 
340 
826 
340 

840 
840 
325 

696 
5,860 

8,180 
1,600 
1,380 
1,320 
944 

742 
742 
630 
524 
482 
442 

424 
442 
442 
380 
372 

840 
810 
282 
282 
282 

282 
256 
282 
326 
866 

840 
826 
282 
256 
269 

244 
232 
282 
244 
232 

282 
232 
221 
210 
210 

282 
310 
260 
872 
462 

424 
840 
282 
282 
244 

825 
340 
406 
880 
840 

825 
810 
260 
256 
266 

810 
810 
840 
296 
269 

256 
256 
232 
221 
200 
210 

200 
210 
190 
210 
210 

221 
190 
442 
840 
256 

232 
232 
210 
221 
221 

200 
221 
200 
340 
840 

296 
282 
266 
232 
221 

210 
210 
210 
210 
232 
232 

232 
232 
282 
210 
210 

210 
190 
188 
188 
200 

186 
210 
190 
200 
190 

190 
190 
200 
210 
200 

210 
190 
190 
190 
190 

186 
181 
181 
176 
179 

180 
186 
183 
172 
179 

176 
170 
181 
170 
179 

183 
200 
232 
232 
232 

221 
210 
210 
210 
200 

200 
200 
200 
100 
190 

190 
200 
190 
190 
190 
190 

190 
188 
190 
188 
188 

181 
188 
183 
188 
186 

186 
190 
221 
260 
282 

244 
232 
221 
232 
210 

210 
210 
210 
200 
190 

190 
190 
200 
190 
186 

210 
210 
190 

8 

9 

10 

11 

12 

13 

14 

16 

10 

190 

17 

190 

18 

188 

19 

190 

20 

188 

21 

140 

22 

149 

23 

166 

24 

181 

25 

190 

26 

188 

27 

176 

28 

174' 

29 

181 

30 

164 

31 

188 

Note.— Daily  discharge  computed  from  a  rating  table  well  defined  between  190  and  3,500  eeoond-feet 
igaxe  heU^tB  5.0  and  11.0  feet),  and  fairly  well  defined  throughout  the  remainder  of  the  range  of  stage  cov- 
ered by  1912  gage  heights. 

Discharge  A  pr.  2  Interpolated.  Discharge  Jan.  1  to  31  estimated,  because  of  ice,  from  dlscfaaxge  of  adjaocnt 
drainage  areas  as  90  per  cent  of  open-water  flow  for  same  gage  heights.  Mean  discharge  Deo.  4tol6estimatad, 
because  of  ice,  at  185  seoond-feet. 

Monthly  discharge  of  Zumhro  River  at  Zumbro  Falls,  Minn,,  for  1912, 

[Drainage  area,  1,890  square  miles.] 


Month. 


Discharge  in  seoond-feet. 


TtfuxfiTinin . 


Mean. 


Per 

square 
mile. 


Run-oir 
(depth  In 
inoneson 

drainage 
area). 


Accu- 
racy. 


January 

February.. 

March 

AprU. 

May 

June 

July 

August 

September. 
October.... 
November . 
December.. 


269 

5,200 

2,320 

6,860 

442 

462 

442 

232 

232 

282 


232 
221 

566 
825 
210 
200 
190 
176 
170 
181 


245 
242 

993 
1,200 
846 
294 
803 
241 
198 
195 
204 
183 


0.176 
.174 
.714 
.863 
.609 
.212 
.218 
.173 
.142 
.140 
.147 
.132 


a20 
.19 
.82 
.96 
.70 
.24 
.25 
.20 
.16 
.16 
.16 
.15 


The  year. 


5,860 


429 


.300 


4.19 


NOTX.-— See  footnotes  to  table  of  daily  discharge. 
298a4*»— W8P  325—14 ^9 
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SOUTH  BRANCH  OF  ZUMBRO  RIVER  NEAR  ZX7MBRO  FAIXS,   lONN. 

Location.— At  the  WoodviUe  bridge,  1}  milee  above  the  mouth  of  the  river,  in  sec. 

22,  T.  109  N.,  R.  14  W.,  6  milee  below  the  mouth  of  the  Middle  Branch. 
Beoords  available.-June  16,  1911,  to  December  31,  1912. 
Draiziage  area. — 821  square  miles. 
Oa^. — Chain  gage,  attached  to  bridge;  datum  unchanged. 
ChaiineL — ^Practically  permanent. 

Diacharg^  measurements. — ^Made  from  highway  bridge. 
Winter  flows. — The  river  freezes  over  in  the  vicinity  of  the  gage  following  long  cold 

periods.    The  rapids  below  the  gage,  however,  remain  partly  open  so  that  the 

backwater  effect  is  small.  Discharge  measurements  are  made  to  aid  in  the  winter 

estimates. 
Artificial  control. — ^The  small  power  plants  above  the  station  do  not  control  the 

flow  to  such  an  extent  as  to  be  noticeable  at  the  gage. 

Discharge  measureTnenU  of  SoiUh  Branch  of  Zurnbro  River  near  Zwrnbro  Falls,  Jftnn., 

in  1912. 


Date. 

Hydrographer. 

hel^. 

Dis- 
charge. 

Date. 

Hydrographer. 

hei^t. 

Dis- 
ch«ge. 

Jan    26a 

W.  O.  Hovt 

Feet. 
2.20 
3.28 
6.36 

8ec.-n. 

141 

633 

2,930 

Mar   30 
May  28 

Aug   16« 

W.  G.  Hoyt. 

FeeL 
6.25 
2.06 
2.06 

*;igb 

Mar    23>> 

C.  J.  Exne'raon 

8.  B.  Sould 

4(6 

30 

W.  G.  Hoyt 

W.  0.  Hoyt 

140 

■     a  Complete  loe  cover;  average  thickness,  0.90  foot;  average  distanoe  water  surteoe  to  top  of  ioe,  0.00  fooC 
ft  At  bridge  section ;  open  water. 
e  Wading  measurement  below  bridge,  5  feet. 

Daily  gage  height^  infeetj  of  South  Branch  ofZumbro  Rir>er  near  Zumbro  Falls,  J/tnn., 

for  1912. 
[W.  M.  Whipple,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

2.30 
2.25 
2.25 

2.00 

2.20 
2.20 
2.20 
2.20 
2.15 

2.10 
2.15 
2.20 
2.20 
2.20 

2.15 
2.31 
2.32 
2.30 
3.0 

3.1 

2.20 

3.8 

4.8 

4.9 

3.8 
3.4 
3.2 
3.0 
3.05 

3.0 
4.9 
7.3 
8.8 
6.2 
5.4 

5.5 
4.9 
4.2 
3.9 
3.9 

4.3 
4.8 
4.7 
4.2 
3.6 

8.4 

3.2 

3.1 

3.25 

4.6 

4.0 

3.6 

3.25 

3.0 

2.9 

3.5 
5.2 
4.9 
3.7 
3.4 

3.1 
3.0 
2.8 
2.7 
2.65 

2.6 

2.55 

2.6 

2.6 

2.9 

2.8 
2.6 
2.5 
2.41 
2.41 

2.32 
2.28 
2.28 
2.28 
2.35 

2.31 
2.29 
2.29 
2.6 
10.0 

6.2 
4.6 
4.4 
4.1 
3.5 

3.2 

3.1 

3.0 

2.85 

2.75 

2.7 

2.6 

2.6 

2.65 

2.6 

2.5 

2.45 
2.41 
2.39 
2.34 
2.30 

2.31 
2.31 
2.29 
2.38 
2.44 

2.41 
2.39 
2.34 
2.29 
2.24 

2.19 
2.19 
2.15 
2.15 
2.16 

2.11 
2.14 
2.16 
2.14 
2.14 

2.19 
2.40 
2.26 
2.36 
2.6 

2.50 
2.38 
2.28 
2.21 
2.16 

2.38 
2.31 
2.35 
2.36 
2.29 

2.32 
2.30 
2.24 
2.21 
2.18 

2.39 
2.36 
2.36 
2.32 
2.16 

2.21 
2.16 
2.19 
2.14 
2.01 
2.14 

1.99 
2.09 
1.99 
2.06 
2.01 

2.00 
2.09 
2.16 
2.22 
2.22 

2.04 
2.11 
2.14 
2.01 
2.09 

2.06 
2.12 
2.09 
2.18 
2.38 

2.28 
2.21 
2.16 
2.11 
2.06 

2.04 
2.02 
2.04 
2.01 
2.11 
2.06 

2.11 
2.06 
2.04 
2.04 
2.06 

2.01 

2.01 

2.96 

2.5 

2.95 

2.6 

2.01 

2.00 

2.04 

2.01 

2.00 
2.04 
2.02 
2.01 
2.05 

2.04 
2.00 
2.00 
2.04 
2.04 

2.01 
2.00 
2.01 
1.96 
1.92 

1.96 
1,96 
1.99 
1.94 
1.94 

1.99 
2.01 
1.06 
1.99 
1.99 

1.96 
2.06 
2.19 
2.14 
2.09 

2.08 
2.09 
2.06 
2.01 
2.01 

2.04 
2.01 
2.01 
2.01 
1.08 

1.00 
2.00 
1.00 
2.01 
1.00 
1.06 

1.00 
1.00 
1.00 
1.00 
1.06 

1.04 
1.06 
1.04 
1.06 
1.04 

1.04 
1.00 
2.  OS 
2.10 
2.14 

2.14 
2.00 
2.04 
2.05 
2.06 

2.01 
2.01 
2.04 
2.01 
1.00 

1.00 
1.00 
2.01 
1.06 
2.00 

2.01 

2 

2.06 

3 

2.00 

4 

2.04 

5 

2.10 

2.01 

6 

2.04 

7 

2.04 

8 

2.00 

1.99 

9 

2.01 

10 

2.01 

11 

1.80 

"'2.' 16* 

2.02 

12 

1.94 

13.               

1.91 

14 

1.96 

15 

2.15 
"2'66* 

1.99 

16 

2.05 

i.oe 

17 

1.09 

18 

1.06 

19 

2.15 

2.5 
2.5 

3.4 

2.25 

2.35 

2.30 

2.35 

2.30 
2.15 
2.20 
2.20 

1.00 

20 

1.06 

21 

1.82 

22 

2.15 

1.01 

23 

1.04 

24 

1.02 

25 

2.10 
2.20 

1.06 

26 

1.01 

27 

1.04 

28 

1.89 

29 

2.25 

1.84 

30 

1.86 

31 

1.01 

NoTE.->Relation  of  gage  height  to  discharge  affected  by  ice  Jan.  1  to  about  Feb.  21;  probably  no  back- 
water at  the  gage  from  ice  during  December. 
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Daily  dMkorgey  in  ucondrfeet,  of  South  Branch  of  Zumbro  River  near  Zumbro  Falls, 

Minn.,  for  1912. 


Day. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Dec. 

1 

183 
183 
183 
183 
166 

148 
166 
183 
183 
183 

166 
234 
328 
230 
605 

660 

183 

000 

1.610 

1,680 

000 
690 
605 
606 
628 

605 
1.680 
3.860 
5.610 
3,700 
1.960 

3,040 

1.680 

1,130 

966 

066 

1.190 
1.610 
1.440 
1.130 
790 

690 
595 
560 
618 
1.320 

1.010 
790 
618 
605 
463 

740 

1,790 

1,680 

845 

690 

660 
505 
420 
378 
358 

337 
317 
337 
337 
462 

420 
337 
297 
303 
363 

338 

313 
313 
313 
339 

334 

316 

216 

337 

7.110 

3.700 

•1.380 

1.250 

1.070 

740 

606 
650 
605 
441 
399 
378 

337 
337 
358 
337 
397 

278 
363 
354 
335 
230 

324 
324 
216 
350 
374 

362 
354 
335 
316 
198 

180 
180 
166 
166 
169 

153 
163 
169 
162 
162 

180 
358 
305 
343 
337 

297 

350 
313 
187 
169 

350 
334 
339 
343 
316 

328 
220 
198 
187 
176 

254 
343 
243 
228 
169 

187 
169 
180 
162 
118 
163 

113 
145 
113 
136 
118 

116 
145 
169 
190 
190 

138 
153 
163 
118 
145 

135 
165 
145 
176 
350 

313 
187 
169 
163 
135 

138 
133 
138 
118 
153 
135 

162 
136 

138 
138 
136 

118 
118 
484 
397 
484 

297 

118 
116 
128 
118 

115 
128 
122 
118 
133 

138 
115 
115 
138 
138 

118 
116 
118 
103 
90 

103 
103 
113 
96 
96 

113 
118 
103 
113 
113 

103 

136 
180 
163 
145 

141 
145 
135 
118 
118 

138 
118 
118 
118 
109 

113 
115 
113 
118 
113 
103 

113 
113 
113 
113 
103 

96 
103 

96 
103 

96 

96 
113 
141 
180 
162 

162 
146 
138 
132 
136 

118 
118 
128 
118 
113 

112 
113 

118 
103 
115 

118 

2 ' 

136 

3 ' 

145 

4 i 

138 

6 • 

118 

A 

138 

7 

138 

8 

113 

0 1 

118 

lo::::::::. .!::::"!- 

118 

11 

133 

12 

96 

13 

87 

14 

103 

16 

113 

16 

103 

17 

113 

18 

103 

19 ' 

113 

20 

100 

21 

66 

22 

202 
230 
220 
330 

220 
166 
183 
183 

87 

23 

96 

24 

90 

25 

103 

26 

87 

27 

96 

28 

83 

20 

71 

30 

75 

31 

87 

Non.— Daily  discharKe  computed  from  a  rating  curre  well  defined  between  63  and  3,530  seoond-feet 

_   heights  1.8  and  7.0  feet).    Above  discharge  3,520  seoond-feet  (gage  height  7.0  feet)  the  rating  curve 

an  extension  and  is  subject  to  an  error  of  about  10  per  cent  at  discharge  7,110  seoond-fieet  (gage  height  10.0 


Discharge  Jan.  1  to  Feb.  31  estimated,  because  of  ice,  from  climatologlc  records,  discharge  measurements, 
observer's  notes,  and  discharge  of  adjacent  drainage  areas,  as  IdIIows:  Jan.  1  to  31, 166  seoond-leet,  vary- 
ing from  about  300  to  140  seoond-leet;  Feb.  1  to  21, 130  seoond-feet. 

Monthly  diacharye  of  South  Branch  of  Zumbro  River  near  Zumbro  Falls,  Minn.,  for  1912. 
[Drainage  area,  821  square  miles.] 


Discharge  in  seoond-feet. 

Run-olf 
(depth  in 
incneson 
drainage 
area). 

Month. 

Maximum. 

[Minimum. 

Mean. 

Per 
square 
mile. 

Accu- 
racy. 

January 

165 
151 
879 
934 
739 
331 
314 
150 
158 
120 
130 
104 

0.301 
.184 
1.07 
1.13 
.888 
.381 
.361 
.183 
.193 
.146 
.146 
.127 

0.33 

.30 

1.33 

1.36 

1.03 

.81 

.30 

.31 

.31 

.17 

.16 

.16 

C. 

FebnuuT ,    , 

239 

6,610 

2,040 

7.110 

358 

337 

250 

484 

180 

180 

145 

C. 

ErSr:....:. ::::::::::::::::::::: 

148 
358 
213 
152 
118 
113 
90 
96 
96 
66 

A. 

April 

A. 

MSy!v:::::::::::::::::::::::::::::::::: 

A. 

JUXM 

B. 

July 

B. 

August 

B. 

fl^!ffnher.... :::..:.:.:....:.. 

B. 

October 

B. 

November 

B. 

Deoember 

C. 

The  vear 

7,110 

339 

.401 

5.45 

NoTB.— See  footnotes  to  table  of  daily  discharge. 

ROOT  BIVEB   NEAB  HOUSTON,   MINN. 

Location.— At  highway  bridge  1  mile  east  of  Houfiton  in  sec.  34,  T.  104  N.,  R.  6  W., 
1  mile  above  the  mouth  of  South  Root  River,  ordinarily  a  relatively  insignifi- 
cant stream,  but  during  heavy  rains  overflowing  its  banks  badly  and  flooding 
ccmadeiable  area. 
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SUBPAOB  WATER  SUPPLY,  1912,  PABT  V. 


Beoords  available.— May  28,  1909,  to  December  31,  1912. 

Drainage  area. — 1,560  square  miles. 

Gage. — ^Vertical  staff;  datum  unchanged. 

Channel. — Shifting;  scouring  out  during  floods,  and  gradually  filling  in  afterward; 
nearly  permanent  at  low  stages. 

DiBcharge  measurements. — ^Made  from  bridge. 

Winter  flow. — During  the  ice  period  of  1912  the  readings  were  discontinued  and  the 
flow  has  been  estimated  from  the  flow  of  North  Branch  Root  near  Lanesboro, 
there  being  a  well-defined  open-water  relation  between  these  stations. 

Artificial  control. — ^No  dam  below  the  station;  nearest  dam  above  is  at  Rushford. 
As  the  flow  is  ample  at  all  times  for  the  power  generated  at  that  point,  it  is  not 
held  back  during  certain  portions  of  the  day,  and  thus  the  dam  has  no  appreci- 
able influence  on  the  gage  heights  at  Houston. 

Accuracy. — ^The  shifting  channel  renders  it  necessary  to  make  more  frequent  meas- 
urements than  at  other  stations,  and  the  results  based  on  them  can  probably  not 
be  considered  better  than  fair  or  possibly  good,  except  for  low  stages  when  the 
channel  changes  but  little. 

Discharge  meoiuremerUs  of  Root  River  near  Houston,  Minn.,  in  191t. 


Date. 

Hydrographer. 

he£Bl 

chargeL 

Mar.  31 

C.  J.  Kmerston 

Feet. 
8.88 
2.34 
1.32 

^990 
MO 

Apr.  80 

8,  B.  Soul^ 

Sept.  6 

do 

888 

Daily  gage  height^  in  feet,  of  Root  River  near  Houston,  Minn,,  for  191t, 
[Olaf  Larson,  observer.] 


Day. 

7an. 

Feb, 

Mar. 

Apr. 

May. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dee. 

1 

&9 
7.5 
5.9 
5.1 
5.0 

5.1 
5.7 
5.8 
4.5 
3.9 

3.6 
3.3 
3.2 
3.5 
3.5 

4.1 
3.5 
3.1 
2.9 
2.7 

2.6 
2.6 
4.0 
4.0 
3.^2 

2.8 
2.6 
2.5 
2.4 
2.3 

2.2 
2.1 
2.1 
2.3 
2.6 

2.2 
2.1 
2.0 
1.9 
1.9 

1.9 
1.8 
1.8 
1.8 
1.8 

1.7 
1.7 
1.6 
1.7 
7.7 

3.9 
2.8 
5.6 
7.8 
5.2 

3.9 
8.4 
3.1 
8.3 
2.7 
2.5 

2.5 
3.8 
8.0 
2.7 
2.5 

2.3 
2.2 
2.1 
2.0 
L9 

1.9 
1.9 
L9 
1.9 
1.9 

1.9 
1.8 
1,7 
1.7 
L6 

1.6 
1.6 
1.6 
1.5 
1.5 

1.4 
1.4 
L4 
1.4 
1.6 

1.5 
L8 
1.9 
1.8 
1.6 

1.5 
1.6 
1.4 
1.8 
8.0 

6.1 
3.6 
3.2 
3.1 
2.7 

2.4 
2.2 
2.1 
2.0 
2.6 

2.8 
2.4 
2.7 
2.3 
2.0 

1.9 
1.8 
1.8 
1.7 
1.6 
1.6 

1.6 
1.6 
1.6 
L6 
L4 

L6 
8.0 
1.8 
1.6 
1.6 

1.7 
1.6 
1.5 
1.5 
1.4 

1.4 
L5 
1.5 
1.6 
1.6 

1.7 
1.6 
1.5 
L5 
L5 

1.4 
1.4 
1.3 
1.3 
1.6 
L5 

L5 
L4 
1.4 
1.4 
1.4 

1.6 
L4 
1.4 
1.3 
1.6 

1.5 
L4 
1.3 
1.4 
1.6 

1.4 
1.4 
L5 
1.6 
1.6 

1.5 
1.5 
1.4 
1.4 
1.4 

1.4 
1.4 
1.4 
L3 
L3 

1.4 
1.4 
1.3 
1.8 
1.3 

L3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.8 
1.9 
L8 
L7 

1.6 
1.5 
1.5 
1.4 
L5 

L5 
L5 
L4 
1.4 
L4 

1.4 
L4 
1.4 
1.4 
1.4 
1.4 

1.4 
1.4 
L4 
L4 
L4 

1.4 
L4 
L4 
1.4 
1.3 

1.4 
L4 
L6 
1.5 
1.6 

1.6 
1.6 
L4 
1.4 
1.4 

1.4 
L5 
L4 
1.4 
1.4 

1.4 
1.4 
L2 
1.3 
1.3 

1.4 

2 

1.7 

8 

1.5 

4 

1.5 

5 

1.5 

6 

1.6 

7 

1.3 

8 

L4 

9 

2:8 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

2.6 

2.6 
7.3 
9.4 
9.8 
8.9 

27 

28 

29 

30 

31 



NoTK.oRelation  of  gage  height  to  discharge  affected  by  ioe  Jan.  1  to  about  Mar.  25  and  about  Dec.  9  to  31. 
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DaUy  diMcharge,  in  Koond-fuif  of  Root  River  near  HoutUmy  Minn.  ^  for  191t. 


Day. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

5,960 
4,270 
2,660 
2,060 
1,980 

2,060 
2,500 
2,420 
1,660 
1,330 

1,180 
1,060 
1,010 
1,140 
i;i40 

1,440 

970 
890 
813 

776 

776 

1,380 

1,380 

1,010 

851 
776 
739 
7W 
667 

632 
598 
506 
667 
776 

632 
508 
566 
537 
537 

637 
509 
509 
509 
509 

482 
482 
456 
482 
4,510 

1,330 
851 
2,420 
4,630 
2,120 

1,330 

1,100 

970 

1,050 

813 

739 

739 
1,280 
930 
813 
739 

667 
632 
598 
566 
537 

537 
537 
537 
537 
537 

537 
509 
482 
482 
456 

456 

456 
456 
430 
430 

406 
406 
405 
405 
456 



430 
509 
537 
509 
450 

430 
456 
405 
509 
4,870 

2,840 

1,180 

1,010 

970 

813 

703 
632 
596 
566 
776 

851 
708 
813 
667 
566 

537 
509 
509 
482 
450 
456 

466 

430 
430 
430 
405 

456 
930 
509 
456 
456 

482 
430 
430 
430 
405 

405 
430 
430 
456 
466 

482 
456 
430 
430 
430 

405 
405 
380 
380 
456 
430 

430 
405 
405 
405 
405 

456 
405 
405 
380 
450 

430 
405 
380 
405 
430 

405 
405 
430 
456 
456 

430 
430 
405 
405 
405 

405 
405 
405 
380 
380 

405 
405 
380 
880 
380 

380 
380 
380 
380 
380 

380 
509 
537 
509 
483 

456 

430 
430 
405 
430 

430 

430 
405 
405 
405 

406 
405 
405 
405 
405 
405 

405 
405 
405 
405 
405 

405 
405 
405 
405 
880 

405 
405 
456 
430 
456 

456 
430 
406 
405 
405 

405 
430 
405 
406 
406 

405 
405 
356 
380 
380 

405 

2 

482 

8 

430 

4 

430 

5 

430 

e 

456 

7 

380 

8 

405 

0 

10. 

11 

12 

13 

14 

15 

IS 

17 

18 

19 

»:;::::::::::::::::: 

a 

22 

23 

24 

26 

96 

776 
776 
4,040 
6,500 
7,090 
5,960 

27. 

28 

29 

* 

80 

31 

NoTB.— DaUy  disdiane  computed  from  a  well-deflned  rating  curve. 

Diacbaiige  Jan.  1  to  Mar.  26  and  Dec  9  to  31  estimated,J>eoause  of  ioe,  from  cUmatologlo  records  and 
opeD>wat«r  relation  between  flow  of  North  Branch  of  Root  Kiver  near  Lanesboro  and  Houston,  as  follows: 
Jan.  1  to  13, 485  second-feet;  Feb.  1  to  29, 400  second-feet;  Mar.  1  to  25,  540  second-feet;  Deo.  0  to  81,  285 
seooDd-feet. 

Monthly  discharge  of  Root  River  near  Houston^  Minn.  ^  for  1912. 

[Drainage  area,  1,560  square  miles.) 


Discharge  in  second-feet. 

Run-off 
(depth  in 
Inches  on 
drainage 
area). 

Month. 

Ifft-rimnni- 

Unnlmnm . 

Mean. 

Per 
square 
mile. 

Accu- 
racy. 

January 

485 

400 

1,250 

1,560 

1,060 

565 

831 

451 

413 

417 

406 

322 

a  311 
.256 
.801 

1.00 
.673 
.362 
.533 
.289 
.265 
.267 
.262 
.206 

a36 
.28 
.92 

1.12 
.78 
.40 
.61 
.33 
.30 
.31 
.29 
.24 

Fehruary 

mS^;:::::::::::::::::::::;:::::::: 

7,090 

5,960 

4,630 

1,280 

4,870 

930 

456 

537 

456 

April 

667 
456 
405 
406 
380 
380 
380 
356 

B. 

M&...:::::::::;:::::::::.:::::::::.... 

B. 

Jniie ...        

B. 

Jnly 

B. 

B. 

SLffSttmhtr 

B. 

October 

B. 

Novembfir.... 

B. 

Dooember 

D. 

The  year 

7,090 

680 

.436 

5.94 

NoTB.~See  fbotnotes  to  tables  of  daily  gsge  height  and  daily  discharge. 

NOBTH  BRANCH  OP  BOOT  BIVEB  NEAB  LANESBOBO,  MINN. 

Location. — ^At  the  firet  highway  bridge  1  mile  above  the  junction  of  the  North  and 
South  branches,  in  sec.  6,  T.  103  N.,  R.  9  W.,  in  Fillmore  County,  2  miles 
north  of  Lanesboro  and  about  5  miles  below  a  small  creek  that  enters  from  the 
west. 
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SUEFACB  WATEE  SUPPLY,  1912,  PABT  V. 


Becoxdfl  available.— March  9, 1910,  to  December  31, 1912. 

Drainage  area. — 647  square  miles. 

Ga^. — Chain;  datum  unchanged. 

ChaxmeL — ^Probably  permanent.  As  there  is  more  than  10  feet  fall  between  the 
station  and  the  mouth  of  the  South  Branch  backwater  from  that  stream  is  improb- 
able. One  thousand  feet  back  from  the  right  bank  there  is  an  old  channel  through 
which  the  river  formerly  flowed.  At  a  stage  of  6  feet  the  flow  begins  through  this 
old  channel.  At  extreme  flood  stage  the  right  bank  is  overflowed  for  a  width 
of  one-fourth  mile. 

Diacharge  xneasurexnents. — ^Made  from  the  bridge.  At  extreme  flood  stages  rneaa- 
urements  can  be  made  from  the  railroad  bridge  just  above  the  junction  with 
the  South  Branch. 

Winter  flow. — ^From  December  to  March  the  river  is  frozen  over  and  current-meter 
measurements  are  made  to  determine  the  winter  discharge. 

Discharge  measuremenU  of  North  Branch  of  Root  River  near  Laneshoro,  Minn.,  in  191t, 


Date. 

Hydrographer. 

hel^t. 

Dis- 
charge. 

Date. 

Hydrographer. 

hei^. 

Df»- 
chaiSB- 

Jan.    Ma 

W.O.Hoyt 

Fut. 
2.90 
2.98 
2.54 

154 
313 

Sept.    5 
5 

8.B.  Soiil^ 

FeH. 
2.2B 
2.26 

*^& 

Feb.  l^ 

S.B.Soul^ 

do 

2ie 

Apr.  30 

do 

a  Complete  ioe  cover;  average  thickness  of  Ice,  1.12  feet;  average  distance  water  surface  to  top  of  Joe,  aOO 
foot. 

»  Complete  ice  cover;  average  thickness  of  ice,  1 .10  feet;  average  distance  water  suifioe  to  top  of  ice,  0.1S 
foot 

Daily  gage  height,  in  feet,  of  North  Branch  of  Root  River  near  Laneshoro,  2£inn.,for  1912. 

[K.  £.  Hoimn,  observer.] 


Day, 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jmie. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dee. 

1 

2.7 

2.9 

6.0 
4.8 
4.0 
3.8 
3.9 

4.1 
4.6 
4.2 
8.5 
8.15 

8.1 

3.05 

3.0 

3.05 

8.75 

8.5 

8.05 

2.9 

2.76 

2.7 

2.7 
8.4 
4.4 
3.4 
3.0 

2.8 

2,75 

2.65 

2.6 

2.6 

2.5 

2.42 

2.6 

2.55 

2.6 

2.5 

2.42 

2.39 

2.35 

2.35 

2.35 
2.32 
2.32 
2.29 
2.30 

2.29 
2.28 
2.28 
2.30 
4.8 

2.65 
2.6 
7.8 
6.2 
3.6 

3.1 

2.9 

2.85 

2.8 

2.6 

2.5 

2.65 

2.95 

2.8 

2.65 

2.6 

2.48 
2.38 
2.28 
2.26 
2.25 

2.20 
2.20 
2.25 
2.30 
2.24 

2.20 
2.20 
2.18 
2.18 
2.18 

2.18 
2.18 
2.18 
2.12 
2.12 

2.10 
2.10 
2.10 
2.10 
2.10 

2.21 
2.29 
2.28 
2.34 
2.25 

2.26 
2.30 
2.20 
2.22 
4.0 

2.9 

2.85 

2.7 

2.76 

2.6 

2.45 
2.30 
2.34 
2.22 
2.30 

2.61 
2.42 
2.42 
2.30 
2.20 

2.28 
2.12 
2.12 
2.20 
2.20 
2.10 

2.10 
2.06 
2.10 
2.12 
2.16 

2.20 
2.20 
2.18 
2.12 
2.10 

2.10 
2.10 
2.06 
2.00 
2.00 

2.08 
2.10 
2.18 
2.24 
2.28 

2.32 
2.35 
2.28 
2.  a 
2.02 

2.00 
2.00 
2.00 
2.02 
2.18 
2.15 

2.12 
2.06 
2.02 
2.06 
2.88 

2.18 
2.10 
2.10 
2.05 
2.06 

2.00 
2.00 
2.12 
2.14 
2.15 

2.08 
2.12 
2.22 
2.34 
2.28 

2,14 
2.15 
2.06 
2.00 
2.06 

2.05 
2.06 
2.06 
2.06 
2.02 

2.06 
2.08 
2.06 
2.06 
2.04 

2.05 
2.05 
2.05 
2.02 
2.03 

2.05 

2.18 

2.5 

2.80 

2.20 

2.16 
2.12 
2.12 
2.16 
2.15 

2.19 
2.21 
2.10 
2.05 
2.05 

2.05 
2.05 
2.05 
2.05 
2,06 
2.05 

2.05 
2,06 
2.05 
2.05 
2.06 

2.02 
2.02 
2.00 
2,02 
2.02 

S.02 
2.09 
2.18 
2.14 
2.16 

2.15 
2.16 
2.19 
2.22 
2.36 

2.28 
2.22 
2L16 
2.12 
2.11 

2.11 
2.00 
2.05 
2.05 
2.00 

2.05 

2         

2.10 

3 

2.0s 

4 

2.8 

"i'i" 

2.5 

2.06 

5 

2.15 

6 

2.20 

7.  . 

2.40 

2.1s 

8 

2.9 

2.95 

2.12 

9 

2.06 

10 

2.06 

11 

2.9 

**3."i6' 

2.30 

2.06 

12 

2.06 

13 

2L06 

14 

2.40 

9L06 

16 

2.9 

3.1 

2L0ft 

16 

9L06 

17 

2.09 

18 

2,7 

"2.9" 

i'36 
4.2 
4.8 

3.2 

3.05 

3.1 

2.95 

2.85 

2.7 
3.1 
5.2 
9.1 
7.4 
6.6 

1.96 

19 

1.96 

20 

21 

22 

2.9 

2.6 

23 

24 

26 

2.86 

2.40 

26 

1.9 

27 

28 

29 

2.85 

2.40 

80 

81 

Kon.— Relation  of  gage  height  to  discharge  affected  by  ice  Jan.  1  to  aboot  Mar.  25  and  about  Dec  9 
to  31. 
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Daily  dutcharge,  in  itcond-feet,  of  North  Branch  of  Root  River  near  Laneaboro,  Minn., 

far  1912. 


Day. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Ang. 

Sept. 

Oct. 

Nov. 

Dec 

1 

3,400 
2,040 
1^250 
1080 
1,160 

1,840 

1  830 

1,430 

850 

617 

687 
658 

630 
668 

1,040 

850 
658 
476 
400 
876 

376 
779 

779 
630 

426 
400 
352 
329 
329 

284 

250 
829 
806 
284 

284 
250 
238 
222 
222 

222 
211 
211 
199 
203 

100 
196 
196 
203 
2,040 

362 

329 

6,000 

970 

629 

614 
487 
461 
362 
316 

886 
641 
461 
386 
362 

306 
263 
222 
216 
211 

192 
192 
211 
230 
207 

192 
192 
185 
186 
186 

185 
185 
186 
164 
164 

167 
167 
167 
167 
167 

196 
226 
222 
246 
211 

215 
230 
192 
199 
1,310 

614 
487 
410 
436 
362 

293 
230 
246 
199 
230 

367 
280 
280 
230 
192 

222 

164 
164 
192 
192 
167 

167 
144 
157 
164 
178 

192 
192 
185 
164 
167 

167 
167 
144 
125 
125 

150 
157 
185 
207 
222 

238 
250 
222 
160 
131 

126 
126 
126 
131 

185 
174 

164 
150 
131 
144 
263 

186 
167 
157 
141 
141 

125 
125 

164 
171 
174 

150 
164 
199 
246 
222 

171 
174 
144 
125 
150 

141 
144 
150 
150 
131 

144 
150 
150 
141 
137 

141 
141 
141 
131 
131 

141 
186 
316 
230 
192 

178 
164 
164 
174 
174 

1S9 
196 
157 
141 
141 

141 
141 
141 
141 
141 
141 

141 
141 
141 
141 
141 

181 
131 
126 
131 
131 

131 
154 
185 
171 
174 

174 
174 
189 
199 
250 

222 

199 
174 
164 
160 

160 
154 
141 
141 
125 

141 

2 

157 

3 

150 

4 

141 

5 

174 

6 

192 

7 

178 

8 

164 

Q 

10      

11             

12 

13 

14 

15 

15     

17  

18     

19 

ao 

21     

22 

23     

24  

25 

26 

376 
687 
2,480 
7,640 
6,200 
4,140 

27 

28 

20 

30 

31 

NoTK.— Dafly  dJsdiarge  oompoted  from  rating  well-defined  curves.  Rating  table  applied  indirectly 
Mav  23, 24,26  and  new  table  used  subsequent  to  May  26.  Discharge  Jan.  1  to  Mar.  25  and  Dec.  9  to  81 
estimated,  because  of  ioe,  from  cUmatol^o  records,  discbarge  measurements,  and  gage  heights,  as  follows: 
Jan.  1  to  30, 180  second-feet,  varying  from  about  230  to  150  second-feet;  Feb.  1  ta  29, 150  second-feet,  varying 
from  about  150  to  180  seoond-net;  Mar.  1  to  26, 200  second-feet,  varying  from  about  180  to  400  seoond-ieet; 
Dec  9  to  31, 120  seoond-feet. 

Monthly  diicharge  of  North  Branch  of  Root  River  near  Laneaboro,  Minn.,  for  191t. 

pralnage  area,  647  square  miles.] 


Discharge  in  seoond-feet. 

Run-off 
(depth  in 
inches  on 
drainage 
area). 

Month. 

■1  in  iwmi^ , 

Mean. 

Per 
square 
mile. 

Accu- 
racy. 

January 

180 
150 
820 
895 
699 
233 
293 
167 
162 
161 
160 
131 

0.278 
.232 
1.27 
1.38 
.926 
.360 
.453 
.258 
.251 
.249 
.247 
.202 

0.32 

.25 

1.46 

1.54 

1.07 

.40 

.62 

.30 

.28 

.29 

.28 

.23 

C. 

FebruMT. 

C. 

M^i^h 

7.640 

8,400 

6,090 

641 

1,310 

250 

263 

316 

250 

192 

C. 

Anril 

329 
196 
167 
167 
.  125 
125 
131 
126 

A. 

lS^v;::::::::::::::::::::::::::::::::: 

B. 

June 

B. 

July 

B. 

Aocust 

A. 

September 

B. 

Oirtober 

B. 

November 

B. 

I>ecembtt' '. 

C. 

The  year 

7,640 

330 

.510 

6.91 

NoTB.— See  footnotes  to  tables  of  daUy  gage  height  and  daily  discharge. 
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SUBPACB  WATEE  SUPPLY,  1915,  PAET  V. 


WISCONSIN  RIVEB  NBAB  BHINELANDEB,  WIS. 

Looation. — ^At  the  highway  bridge  about  400  feet  below  Forbes  &  Wixson's  power 
plant,  about  8  miles  southwest  of  Ehinelander,  Wis.,  in  sec.  27,  T.  36  N.,  R.  8  E., 
8  niiles  below  the  mouth  of  Pelican  River. 

Becoxdfl  available. — December  1,  1905,  to  December  31,  1912. 

Drainage  area. — ^Not  measured. 

Gage. — Standard  chain  gage  attached  to  bridge;  datum  unchanged. 

Chazmel. — ^Probably  permanent. 

Discharge  measurements. — ^Made  from  downstream  side  of  bridge  to  which  gage 
is  attached. 

Winter  flow. — ^The  winters  are  severe,  but  little  if  any  ice  forms  at  the  gage. 

Artificial  control. — ^The  natural  flow  of  the  stream  is  much  modified  by  the  opera- 
tion of  power  plants  and  by  storage  above  the  station. 

Accuracy. — ^The  fluctuation  of  the  load  on  the  turbines  may  aflect  dischaige  meas- 
urements, but  it  is  thought  that  the  records  give  the  flow  at  the  section  accu- 
rately. As  the  station  was  last  visited  in  July,  1908,  estimates  of  discharge  are  with- 
held until  the  discharge  rating  curve  and  the  permanency  of  the  gage  datum  are 
checked. 

Cooperation. — Gage  heights  furnished  by  the  Wisconsin  Valley  Improvement  Co. 

Daily  gage  htigJU,  in  feet ^  of  Wiaoarmn  River  near  BMnekmder,  Wis.,  for  1912. 
[Q.  N.  Kiamer,  olwerver.l 


Day. 


Jan.      Feb.     Mar.     Apr.     May.    June.    July.     Aui;.    Sept.     (>ct.     Not.     Dec. 


1. 
2. 
3. 

4. 
5 

6. 

7. 
8. 
0. 
10. 

11. 
12. 
13. 
H. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

20. 
27. 
28. 
29. 
80. 
81. 


3.4 
3.5 
3.3 
3.3 
3.3 

3.2 
2.9 
8.3 
3.5 
3.8 

3.8 
3.7 
3.8 
3.2 
3.7 

3.6 
3.8 
3.7 
3.8 
3.8 

2.7 
3.6 
3.7 
3.5 
3.2 

3.2 
8.8 
3.0 
3.3 
3.2 
3.2 


3.1 
3.0 
3.1 
3.0 
3.9 

3.9 
3.9 
3.9 
4.0 
4.1 

3.8 
3.9 
3.8 
3.8 
3.8 

3.7 
3.5 
8.2 
3.7 
3.9 

8.8 
3.7 
3.8 
3.9 
3.8 

8.9 
8.9 
8.7 
8.4 


3.3 
3.4 
2.8 
3.5 
8.1 

3.1 
3.4 
3.3 
8.2 
2.5 

2.8 
3.0 
3.1 
3.0 
3.0 

3.1 
1.9 
3.2 
3.0 
3.1 

2.8 
2.7 
2.9 
1.8 
3.1 

2.8 
2.9 
3.8 
3.4 
2.7 
2.0 


2.9 
3.3 
3.4 
3.5 
8.9 

4.2 
4.5 
4.0 
4.3 
4.4 

4.3 
4.4 
4.5 
3.5 
4.3 

4.3 
4.3 
4.2 
3.9 
3.7 

3.7 
8.8 
3.7 
3.5 
3.5 

3.4 
3.4 
3.4 
4.4 
4.3 


3.4 
3.4 
3.2 
8.6 
3.4 

3.5 
3.5 
3.3 
3.4 
3.7 

3.7 
3.0 
3.2 
3.5 
3.4 

3.1 
3.5 
3.4 
3.0 
3.3 

3.4 
3.2 
3.4 
3.5 
3.7 

3.5 
3.4 
3.4 

1:1 

3.7 


4.0 
3.6 
3.4 
3.2 
3.7 

3.5 
3.4 
3.4 
8.0 
3.1 

3.3 
3.3 
3.4 
2.9 
2.9 

2.2 
3.0 
3.1 
3.4 
2.9 

3.1 
8.2 
1.8 
8.2 
8.4 

3.1 
8.0 
8.1 
2.9 
2.0 


3.3 
3.1 
3.1 
2.4 
3.2 

3.4 
1.9 
3.3 
3.3 
8.4 

3.2 
8.2 
3.1 
1.8 
8.2 

3.4 
3.3 
3.1 
3.1 
3.4 

2.0 
3.0 
8.0 
3.2 
3.4 

3.4 
3.6 
3.1 
3.7 
3.4 
3.5 


3.4 
3.5 
8.7 
3.0 
3.5 

3.7 
4.2 
4.6 
5.2 
6.7 

6.0 
6.0 
5.7 
5.4 
6.2 

5.3 
5.2 
3.0 
4.9 
4.7 

4.7 
4.6 
4.6 
4.4 
3.2 

4.2 
4.5 
4.6 
4.4 
4.4 
4.4 


3.1 
4.7 
5.3 
5.1 
5.4 

5.7 
6.2 
4.6 
6.1 
4.8 

4.6 
4.7 
4.6 
4.6 
8.0 

3.9 
8.6 
3.6 
3.1 
3.1 

3.3 
2.0 
3.0 
3.0 
3.4 

3.4 
3.1 
3.1 
2.7 
3.3 


3.3 
3.4 
3.0 
3.2 
3.5 

2.4 
3.1 
3.5 
3.6 
3.1 

3.1 
3.5 
2.1 
3.3 
3.5 

3.2 
3.3 
3.1 
3.5 
2.7 

3.4 
3.4 
3.2 
3.3 
3.4 

3.3 
2.6 
3.3 
3.0 
3.2 
3.4 


3.2 
3.4 
2.7 
3.4 
3.7 

3.6 
3.4 
3.5 
8.4 
2.9 

3.3 
3.5 
8.4 
8.8 
3.2 

3.2 
2.8 
3.4 
8.4 
3.4 

3.3 
8.5 
3.3 
2.7 
3.3 

3.3 
3.4 
3.2 
8.2 
3.0 


2.0 
3.6 
3.4 
3.2 
3.3 

3.6 
3.4 
2.4 
3.3 
8.5 

3.1 
3.2 
8.4 
3.4 
2.1 

8.4 
8.2 
8.8 

3.1 
3.1 

3.0 
2.7 
2.9 
2.7 
2.8 

2.6 
2.9 
2.9 
2.7 
2.6 
2.6 


NOTL—Ioe  along  abon  at  gage  Jan.  1  to  Mar.  23  and  Dec.  6  to  31. 
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WISCONSIN   RIYEB  AT  HEBBILL,  WIS. 

liocation. — ^At  highway  bridge  at  east  end  of  Merrill,  Wib.,  one-half  mile  below  the 
mouth  of  Prairie  River. 

Records  available.— November  17,  1902,  to  December  31,  1912. 

Drainage  area. — ^2,630  square  miles. 

Qage. — Standard  gage  attached  to  bridge;  datum  unchanged. 

ChazmeL — Probably  permanent;  current  swift. 

Discharge  measurements. — ^Made  from  bridge  to  which  gage  is  attached. 

^^nter  flow.— Winters  are  severe  but  the  swift  current  prevents  the  river  from 
freezing  across  at  the  gage.  Relation  between  gage  height  and  discharge  is,  how- 
ever, affected  by  backwater  at  times,  caused  by  ice  at  or  below  the  gage. 

Artifldal  controL — The  flow  is  affected  by  operation  of  power  plants  above  the 
station  and  by  storage. 

Accuracy. — ^During  the  logging  season  gage  heights  are  affected  by  backwater  caused 
by  log  jams.  Except  as  the  gage  readings  may  be  affected  by  conditions  above 
noted,  the  records  are  reliable  and  accurate.  As  this  station  has  not  been  visited 
since  February,  1909,  estimates  of  discharge  are  withheld  imtil  the  dischai^e 
rating  curve  and  the  permanency  of  the  gage  datum  are  checked. 

Cooperation. — (jage  heights  furnished  by  the  Wisconsin  Valley  Improvement  Oo. 

Daily  gaffe  heiffMj  in  feet,  of  TTuoormn  River  at  Merrill,  Wis.,  for  191t. 
[A.  F.  Lock,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dee. 

I 

5.4 
6.4 
6.4 
6.4 
5.2 

6.0 
6.2 
6.6 
6.4 
6.8 

6.8 
6.0 
6.8 
6.7 
6.6 

6.5 
6.6 
6.6 
6.4 
6.3 

6.6 
6.4 
6.2 
6.2 
6.2 

6.6 
6.6 
6.6 
6.3 
6.4 
6.4 

5.6 
6.6 
6.6 
6.6 
6.4 

5.4 

6.4 
6.4 
6.4 
6.4 

5.6 
6.6 
6.3 
6.6 
5.5 

6.6 
6.8 
6.6 
6.6 
6.6 

6.6 
6.6 
5.2 
6.4 
6.4 

6.3 
6.1 
5.6 
6.4 

5.4 
6.4 
6.4 
6.2 
4.9 

6.2 
6.1 
6.1 
6.0 
5.0 

5.0 
6.1 
4.6 
6.1 
6.0 

4.8 
4.6 
4.8 
4.6 
4.8 

5.0 
4.9 
4.8 
4.0 
4.7 

4.6 
5.0 
4.8 
5.4 
5.0 
4.6 

4.0 
6.6 
5.7 
6.2 
6.6 

7.8 
8.2 
8.6 
8.2 
7.9 

8.0 

7.8 
7.8 
7.4 
7.7 

7.8 
7.5 
7.4 
7.0 
7.0 

7.0 
7.8 
8.8 
8.4 
7.6 

7.2 
7.6 
7.6 
7.4 
7.2 

7.0 
7.0 
6.6 
6.8 
7.7 

7.6 
7.6 
7.6 
7.1 
6.6 

6.6 
6.7 
6.4 
6.6 
6.6 

6.9 
5.7 
6.0 
6.2 
6.2 

6.2 
6.7 
7.8 
8.3 
7.9 

7.2 
7.7 
8.1 
8.2 
7.8 
7.6 

6.6 
6.6 
6.6 
6.6 
6.6 

6.4 
6.4 
6.2 
6.2 
6.6 

4.6 
6.1 
5.4 
4.9 
5.1 

5.1 
4.8 
6.3 
4.6 
6.3 

6.3 
4.9 
6.2 
5.0 
6.1 

6.2 
6.3 
4.6 
4.4 

5.2 

8.8 

8.76 

6.0 

4.9 

4.6 

4.45 

4.6 
4.6 
4.4 

4.8 

6.0 
6.0 
4.8 
4.6 
4.45 

4.46 

4.8 
4.6 
4.7 
4.2 

4.6 
4.4 

6.2 
18.6 
10.2 

8.4 
7.4 
6.4 
6.8 
6.6 
5.4 

6.4 
6.1 
4.5 
4.6 
4.4 

4.8 
6.4 
6.0 
6.8 
9.1 

9.7 
9.6 
8.8 
7.6 
7.4 

6.8 
7.0 
6.8 
6.8 
7.0 

6.8 
6.5 
6.4 
6.3 
6.2 

6.6 
6.2 
6.0 
6.0 
6.4 
6.6 

11.6 
12.6 
7.6 
9.2 
8.0 

8.0 
7.6 
7.4 
7.1 
6.5 

6.2 
6.1 
6.0 
6.2 
6.2 

6.1 
6.1 
6.9 
6.0 
5.8 

5.9 
6.1 
6.6 
6.4 
6.6 

5.8 
5.2 
6.2 
4.8 
6.4 

6.3 

6.35 

5.6 

6.3 

5.1 

6.45 

6.5 

6.3 

6.6 

6.6 

5.45 
5.46 
6.36 
6.6 
6.2 

5.95 

6.0 

6.0 

6.1 

6.85 

5.45 

6.16 

6.4 

6.46 

6.4 

6.1 

5.2 

5.1 

6.3 

6.05 

6.0 

5.1 

4.96 

4.65 

6.0 

6.06 

5.4 
4.95 
4.96 
4.9 
6.06 

4.95 

6.0 

6.65 

5.8 

6.25 

6.36 
6.26 
4.8 
5.15 
4.96 

6.15 

6.16 

5.1 

6.05 

4.9 

6.05 
6.0 
4.95 
6.06 
6.1 

6.55 

2 

6.65 

8 

6.65 

4 

6.15 

5 

6.35 

6 

5.05 

7 

5.8 

8 

5.66 

9 

6.66 

10 

6.66 

u 

6.8 

12 

5.2 

13 

6.66 

14 

6.6 

14 

5.35 

16 

5.3 

17 

5.65 

IS 

6.6 

19 

6.25 

20 

5.06 

21 

6.8 

22 

6.15 

23 

6.0 

24 

6.26 

26 

6.2 

26 

6.0 

27 

4.76 

28 

4.96 

20 

4.6 

30 

31 

4.8 
5.15 

NoTX.— Ofaaerver  made  no  report  conoemtng  loe.    Relation  of  gage  height  to  discharge  probably  not 
affected  by  ice  during  1912. 
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WISCONSIN  RIVEB  NEAB  NECEDAH,  WIS. 

liOoaiioxLi — At  the  highway  bridge  about  3  milee  east  of  Necedah,  Wis.,  on  the  road 
from  Necedah  to  Strongs  Prairie,  5  miles  above  the  mouth  of  Big  Boche  a  Cri 
Creek. 

Becoxdfl  available.— December  2,  1902,  to  December  31,  1912. 

Braina^  area.— About  5,800  square  miles. 

Ga^. — Standard  chain  gage  attached  to  bridge.  As  the  gage  has  not  been  checked 
with  level  since  February,  1909,  the  present  datum  may  be  slightly  in  error. 

Diflchari^  measurements.— Made  from  bridge  to  which  gage  is  attached. 

Chamiel. — Shifts  during  floods. 

Winter  flow. — Ice  forms  from  1  to  2  feet  in  thickness,  lasts  about  three  months,  and 
modifies  the  relation  between  gage  hei^t  and  discharge. 

Accuracy. — ^As  the  station  was  last  visited  in  February,  1909,  estimates  of  discharge 
are  withheld  from  publication. 

Ck>operation. — Grage-heig^t  records  are  furnished  by  the  Wisconsin  Valley  Im- 
provement Go. 

Daily  gage  height,  in  feet,  of  Witconnn  River  near  Necedah,  Wis.,  for  1912. 


IlClduel  Coughlin,  observer.] 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

8.pt. 

Oct. 

Nov. 

Dee. 

1 

7.2 
&0 
&1 
&4 
&8 

9.7 
10.1 
10.8 
11.6 
12.2 

11.8 
10.8 
10.1 
9.9 
9.6 

9.4 
9.8 
9.8 
9.5 
9.5 

&6 
8.5 
&5 
10.0 
11.1 

11.2 
11.2 
9.7 

lao 

10.2 

9.8 
9.0 
8.8 
&4 
8.2 

8.1 
8.9 
9.7 
10.0 
9.6 

&9 
8.4 
&2 
8.6 
8.4 

&0 
7.9 
&2 
8.1 
&0 

8.3 
8.1 

ao 

9.2 

9.7 

10.0 
9.9 
9.5 
9.7 

las 

11.5 

11.0 
10.0 
9.0 

a7 

&2 

&0 
7.7 
7.3 
7.3 
6.6 

7.0 
6.9 
6.1 
6.4 
6.1 

6w3 
6.7 
6.4 
6.8 
6.9 

6.0 
6.0 
6.6 
6.2 
6.9 

6.5 
6.7 
5.6 
5.7 
5.8 

6.8 
6.6 
6.2 
6.4 
6.2 

5.8 
4.9 
5.6 
6.6 
5.4 

6.4 
6.4 
6.5 
6.0 
6.5 

6.6 
6.2 
6.1 
6.0 
6.8 

5.8 
6.6 
6.0 
6.9 
10.1 

13.6 
14.4 
14.6 
12.7 
9.9 
8.7 

8.2 
7.7 
7.4 
7.1 
6.8 

6.8 
6.7 
6.4 
6.3 
7.2 

S.7 
10.2 
11.8 
12.8 
12.7 

11.6 
10.0 
9.8 
8.9 
9.1 

9.2 
9.1 
8.8 
&5 
8.0 

8.0 
7.6 
7.3 
7.9 
&1 
8.4 

8.8 
A4 
11.0 
13.6 
16.7 

16.0 
13.6 
12.6 
11.7 
1&4 

9.4 
A2 
8.6 
8.3 
7.9 

7.8 
7.6 
7.6 
7.4 
7.6 

7.6 
7.5 
7.3 
7.2 
7.1 

7.0 
6.9 

6.8 
6.8 
6.6 

6.8 
6.6 
6.4 
6.2 
6.3 

6.4 
6.1 
6.4 
6.2 
6.4 

6.2 
6.4 
6.6 
6.4 
7.6 

7.6 
7.4 
7.8 
7.1 
6.8 

6.4 
6.6 
6.6 
6.2 
6.3 

6.4 
6.4 
6.2 
6.3 
6.2 
6.0 

6.0 
6.9 
6.0 
6.8 
5.9 

6.4 
6.0 
6.8 
6.9 
6.8 

6.6 
6.9 
6.0 
6.9 
6.2 

6.3 
6.2 
6.0 
6.2 
6.1 

5.9 
6.0 
6.0 
6.0 
6.3 

6.3 
6.0 
6.9 
6.8 
6.6 

6.5 

a 

7.4 

5.6 

3 ;..... 

7.6 

6.3 

4 

6.4 

5 

7.1 

6 

8.3 

7.7 

7 

7.9 

8 

8.0 

9 

7.2 

6.8 

10 

7.6 

6.5 

11 

6.8 

12 

&0 

13 

a.3 

&5 

14 

&7 

15 

&8 

IS 

7.1 

&4 

17 

7.6 

8.5 

18 

&6 

19 

8.3 

ao 

7.8 

&4 

31 

&5 

22 

7.4 

23 

7.2 

8.3 

24 

7.4 

&1 

25 

7.9 

28 

8L0 

27 

10.0 

7.7 

28 

7.6 

29 

7.6 

30 i.... 

6.9 

7.5 

31 

7.8 

NoTB.— Jan.  6  to  Mar.  23.  ioe  1  to  2  feet  thick.  Mar.  30.  river  clear  of  ice.  During  December  river  com- 
pletely frozen  over,  with  ice  of  insufficient  thickness  to  nold  a  person.  Relation  of  gage  height  to  dte* 
charge  affected  by  ice  about  Jan.  l  to  Mar.  29  and  Dec.  2  to  31. 

WAPSIPINICON  RIVEB  AT  STONE   CITT,   IOWA. 

liooation. — ^At  the  highway  bridge  at  Stone  City,  Iowa,  a  short  distance  above  the 
Chica^,  Milwaukee  &  St.  Paul  Railway  bridge,  about  4  miles  above  the  mouth 
of  Bu£Ealo  Creek. 

BeooxdB  available.— August  19,  1903,  to  December  31,  1912. 

Draina^  area.— 1,310  square  miles. 
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Oa^. — Chain,  attached  to  bridge.  On  December  4,  1906,  repaira  to  Hie  bridge 
resulted  in  raising  the  gage  box.  Gage  heights  from  that  date  to  January  13, 1910, 
when  the  change  was  determined,  have  been  corrected.  C)orrected  gage  heights 
for  1907, 1908,  and  1909  were  published  in  Water-Supply  Paper  265. 

OhaimeL— subtly  shifting,  as  indicated  by  discharge  measurements  in  1912. 

I>iachaxg^  measurements.— Made  from  upstream  side  of  bridge. 

Artificial  eontroL — During  the  year  there  has  been  a  power  plant  installed  at  Cen- 
ter City,  about  20  miles  above  the  station  which  may  possibly  cause  some  diurnal 
fluctuation  at  the  gage. 

'Winter  flow. — The  relation  between  gage  height  and  discharge  is  affected  by  heavy 
ice  during  December,  January,  February,  and  a  portion  of  March.  Ice  forms 
from  1  to  2  feet  in  thickness. 

Gooperation. — Gage  heights  furnished  by  Frank  Dearborn,  of  Stone  City,  Iowa. 

Diteharge  measurements  of  Wapsipinieon  River  at  Stone  Cilyy  Iowa,  in  1912.  . 


Date. 

Hydrograph«r. 

hri^t 

Dis- 
charge. ^ 

May     4 

Nov.    9 

J.B.Hin 

Feet. 
3.72 
2.05 

See.-fl. 
514 

S.B.Sool^ 

198 

Daily  gage  height,  in  feet,  of  Wapeipinicon  River  at  Stone  City,  Iowa,  for  191  i. 
[Frank  Dearborn,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

flopt. 

Oct. 

Nov. 

Deb. 

1 

8.2 

14.1 
14.9 
13.4 
11.8 
1&9 

10.0 
9.2 
&3 
7.5 
7.5 

6.9 
6.6 
6.4 
8.3 
7.0 

6.6 
6.4 
6.8 
5.6 
5.1 

5.0 
4.8 
4.7 
4.9 
4.5 

4.1 

4.1 

8.8 

3.65 

3.9 

4.1 
4.1 
3.9 
3.8 
3.6 

8.7 
3.6 
3.5 
3.45 
3.3 

3.65 
4.0 
3.8 
3.6 
3.45 

8.45 

8.45 

3.5 

3.45 

8.65 

8.6 
3.5 
8.4 
3.35 
8.25 

3.35 

3.35 

4.2 

8.7 

3.4 

3.4 

3.3 

8.35 

8.35 

8.3 

3.2 

8.3 

3.15 

8.1 

3.45 

3.05 

2.98 

2.95 

3.1 

3.2 

8.05 

8.0 

2.93 

2.92 

2.90 

2.87 

2.95 

2.97 
2.97 
2.92 
2.85 

2.90 
2.90 
3L90 
2.88 
2.70 



2.62 
2.78 
2.70 
2.85 
2.82 

2.88 
2.58 
2.62 
2.82 
2.72 

2.86 
2.85 
2.78 
2.63 
2.55 

2.72 
2.72 
2.68 
2.65 
2.65 

2.88 
2.53 
2.45 
2.90 
2.85 

2.72 
2.75 
2.75 
2.82 
2.80 
3.05 

3.0 

2.88 

2.75 

2.80 

2.72 

2.85 

2.80 
2.85 
2.87 
2.87 

2.60 
2.62 
2.84 
2.42 
2.40 

2.40 

2.42 

2.50 

7.1 

6.7 

6.1 
5.2 
4.5 
4.3 
4.1 

3.9 

3.7 

3.75 

3.65 

3.4 

3.45 

3.35 

8.35 

8.2 

3.5 

3.4 

3.4 

3.5 

3.95 

3.0 

3.05 

3.3 

3.15 

2.95 

3.1 

3.0 

3.0 

2.85 

3.0 

3.2 

3.35 

3,6 

3.55 

3.45 

3.4 

3.35 

3.25 

3.15 

3.25 

3.3 

3.2 

3.2 

3.25 

8.1 

3.05 

3.0 

2.88 

2.96 

2.85 

3.3 

3.66 

8.9 
8.75 
4.15 
3.95 
3.65 

3.35 

3.45 

3.3 

3.3 

3.25 

8.3 
3.25 
3.1 
3.2 

3.15 

3.0 

3.1 

2.98 

8.15 

3.0 

3.1 

8.05 

3.0 

8.05 

3.25 

8.05 

3.0 

8.0 

2.90 

3.0 

2.98 

3.0 

2.96 

8.3 

3.5 

3.45 

3.5 

3.35 

3.15 

3.05 

8.1 

3.1 
8.0 
8.0 
3.0 
3.0 

2.96 

2.96 

2.98 

3.0 

3.9 

3.3 

a     

3.1 

8               .... 

8.7 

8.1 

4            

3.1 

5 

2.72 

6 

a4.8 

2.94 

7 

8.6 

8.2 

8 

8.2 

9 

8.15 

ID 

3.2 

11 

8.2 

3.2 

12 

3.15 

13             

a4.2 

3.1 

14 

3.56 

3.1 

15      .  .  ,  

18.                 

17 

8.1 

18 

3.1 

19      

ao 

a3.9 

21 

3.6 

22.     

23 

6.2 

•  8.7 
8.2 

8.2 
8.2 
8.5 
9.0 
13.9 
13.6 

24 

3.15 

25 

26 

3.1 

27      '. 

28 

4.4 

29      

ao 

31 

NoTB.— BalatloQ 


a  Gage  height  to  top  of  Ice. 
of  gage  height  to  discbarge  aflteted  by  loe  Jan.  1  to  about  Mar .  30,  and  about  Deo.  7  to  31 . 
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Daily  diacharge,  in  ucond-feety  of  Wapaipinicon  River  at  Stone  City,  I<wa,  for  191t. 


Day. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

I>ec 

1 

9,300 
10,400 
8,320 
6,340 
6,430 

4,640 
4,000 
3,320 
2,730 
2,730 

2,320 
2,060 
2,000 
3,320 
2,380 

2,120 
2,000 
1)640 
1,540 
1,260 

1,200 
1,100 

\\m 

1,150 
930 

710 
710 
560 
442 
610 

710 
710 
610 
560 
465 

510 
465 
420 
398 
835 

488 

660 
560 
465 
386 

398 
396 
420 
398 
488 

466 

420 
876 
355 
315 

355 
355 
766 
510 
375 
875 

335 
355 
355 

335 
295 

335 
275 
255 
398 
238 

214 
205 
255 
295 
238 

220 
199 
196 
190 
182 

205 
211 
211 
196 

177 

190 
190 
190 
185 
138 

119 
159 

138 
177 
169 

185 
110 
119 
169 
143 

177 
177 
159 
121 
108 

143 
143 

m 

126 
126 

185 
99 
83 
190 
177 

143 
151 
151 
169 
164 
288 

220 
185 
161 
164 
143 

177 
164 
177 
182 
182 

114 
119 
174 
78 
74 

74 

78 

92 

2,450 

2,180 

1,820 

1,320 

930 

820 

710 

610 
510 
535 
488 

375 
398 

355 
355 
295 
420 
375 

375 
420 
635 
220 
238 

335 
275 
205 
255 
220 

220 
177 
290 
295 
855 

465 

442 
898 
375 
855 

315 
275 
315 
335 
295 



295 
315 
255 
238 
220 

185 
206 

in 

335 
488 

610 
535 
738 
635 
488 

355 
396 
835 
335 
315 

835 
315 
255 
295 
275 

220 
255 
214 
275 
220 
255 

238 
220 
238 
315 
238 

220 
220 
190 
220 
214 

220 
208 
335 
420 
806 

420 
355 
275 
238 
255 

255 
220 
220 
220 
220 

214 
205 
214 
220 
610 

395 

2 

255 

3 

255 

4 

255 

s::::::::::::::::::::::::::: 

143 

6 

2G2 

7 

8 

9 

10 

11 

12 

13 

14 

Ifi...-. 

16 

17 .      . 

18 

19 

20 

21 

22 

23 

24 

25 

28 

27 ... 

28 

29 

90 

31 

Note.— Daily  disohaise  oomputed  ftom  a  rating  oorve  feirly  well  defined.  Daily  disdiarge  Jan.  1  to 
Kar.  30,  and  Dec.  7  to  i>ec.  31;  estimated,  because  of  ice.  from  cUmatologic  records  discbaige  of  adjaoent 
drainage  areas  and  observer's  reports,  as  follows:  Jan.  1  to  31, 200  second-feet,  varying  ftom  about  250  to  150 
second-feet;  Feb.  1  to  29, 150  second-feet;  Marl  to  30, 990  second-feet,  varying  from  about  200  to  8,000  seooDd- 
feet;  Deo.  7  to  31, 170  second-feet. 

Monthly  discharge  of  Wapsipinicon  River  at  Stone  City,  Iowa,  for  1912. 
[Drainage  area,  1,310  square  miles.] 


Discharge  in  seoond-feeL 

Run-off 
(depth  in 
Inches  on 
drainage 
area). 

Month. 

If ft^imnm . 

Mean. 

Per 
square 
mOe. 

AOOO- 
racy. 

Jwiuary. . 

200 
150 
990 
2,880 
468 
242 
150 
506 
827 
335 
268 
184 

a  153 
.115 
.756 

2.20 
.357 
.185 
.115 
.386 
.260 
.266 
.206 
.140 

0.18 
.12 
.87 

2.46 
.41 
.21 
.13 
.44 
.28 
.30 
.23 
.16 

FAr>i7iary 



March 

April 

10,400 
765 
398 
238 

2,450 
635 
738 
610 

442 

315 
138 
83 
74 
177 
177 
190 

B. 

MSy. ;::::::::::;::::::::::::::::::::::: 

A. 

June 

A. 

July 

A. 

B. 

September 

A. 

October 

A. 

November ...» 

A. 

December 

The  year 

10,400 

556 

.424 

5.79 

NoTSc— See  footnote  to  table  of  daily  discharge. 
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BOCK  BIVEB  BELOW  MOUTH  OF  PBOATONIOA  BITEB,  AT  BOOKTON,  ILL. 

lioeation. — ^At  highway  bridge  1  mile  below  dam  and  three-fourths  of  a  mile  below 
mouth  of  Pecatonica  Jliver. 

ReooTdB  available.— June  28,  1903,  to  July  20,  1906;  October  1,  1906,  to  March  31, 
1909.    (A  diflchaige  mea8urem<)nt  was  made  May  13, 1903.) 

Drainage  area. — 6,290  square  miles. 

Oage. — Standard  chain  gage  attached  to  downstream  side  of  first  span  from  left  end 
of  bridge.  Datum  raised  1.0  foot  October  1, 1906,  so  that  gage  readings  since  that 
date  are  1.0  foot  less  than  they  would  have  been  by  the  fonner  datum. 

Control. — Practically  permanent. 

I>ischarge  measurements. — ^Made  from  upstream  side  of  5-span  bridge. 

Ploods. — ^The  highest  recorded  stage  during  the  period  when  the  gage  was  in  opera- 
tion was  13.23  feet,  in  1904.    No  other  flood  records  available. 

Winter  flow. — Discharge  relation  affected  by  ice. 

Regulation. — Low-water  flow  modified  by  operation  of  dam  and  power  plant. 

IMversions. — Some  water  diverted  for  small  power  plants. 

Accuracy. — Amount  of  change  in  datum  aa  October  1,  1906,  only  approximately 
known;  estimates  since  that  date  liable  to  some  error,  probably  small.  Data 
were  published  in  Water-Supply  Paper  305  as  originally  recomputed  for  the  1911 
report  of  the  River  and  Lakes  Commission  of  the  State  of  Illinois.  Tables  of 
monthly  dischaige  in  Water-Supply  Paper  305  are  erroneous.  Corrected  tables  are 
published  in  this  report  and  in  report  of  Bivers  and  Lakes  Conmiission  for  1911. 

Monthly  dMuxrge  of  Rock  River,  below  mouth  ofPecatonica  River,  at  Rockton,  III,  for 

1903-1909. 


Discharge  in  seoond-feet. 

RmW)ff 
(depth  in 
inches  on 
drafaiage 
area). 

Month. 

Iff^Tltn^im- 

Uinlmnm 

Mean. 

Per 

square 
mUe. 

1003. 
July 

13,000 
5,760 
9,020 
9,020 
3,530 

3,100 
3,030 
8,870 
8,030 
2,100 

5,680 
4,270 
5,600 
4,820 
3,810 
3,150 

a8»6 
.679 
.890 
.766 
.447 
.342 

1.03 

August 

.78 

Bfn[>t«inl>M' 

.99 

October 

.88 

NovMohw. » 

.50 

I>wenibtf..x       a .  . 

.39 

1904. 
Janiury 

1,560 

1680 

14,300 

10,800 

5,430 

1,660 
1,550 
2  420 
8  130 
1,930 
i;850 

.348 
.289 
2.27 
1.73 
.862 
.399 
.264 
.246 
.385 
.498 
.307 
.204 

.39 

February 

.28 

March 

27,100 
20,600 
6,600 
4,010 
3,100 
3,030 
4,960 
6,550 
3,330 

2.62 

April 

5,820 
4,200 
1,620 
1,100 
960 
1,660 
2  180 
1,690 

1.92 

mSv.:  ::::::::::::!:.:.:.:.:.:.::::::::::: 

.99 

June 

.45 

July 

.30 

AUffUlft .   .    .   r - 

.28 

Sratember 

.43 

October 

.67 

November. .      .  .  ... 

.34 

December 

.34 

The  year 

27,100 

4,070 

.647 

8.81 

1905. 
January                    

2,170 
1,780 
13,700 
10,100 
6,770 
6490 
8,970 
3,620 
2,720 
3  490 
3,560 
3,800 

.346 
.283 
2.00 
1.61 
1.08 
1.03 
.631 
.417 
.432 
.396 
.405 
.445 

.40 

Febnuuy 

.29 

March 

22,500 
10,300 
13,300 
7,540 
5,150 
3,360 
4,310 
5,150 
3,110 
5,760 

X33 

April 

4,770 
8630 
4^980 
3^550 
2,030 
1,820 
1320 
2,100 
1,820 

1.80 

SSy!::::;:::::::::::::::. :::::::.:.:... :.:..:. 

1.24 

June T . . .  r 

1.15 

July 

.73 

August ^.T 

.48 

Bffptember 

.48 

October '. 

.46 

November 

.46 

December 

.61 

The  year 

22,500 

4,780 

.760 

10.32 
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Monthly  dudutrge  of  Rock  River ^  below  mouth  of  Pecatonioa  River ^  at  RodBUm,  IU.,fcr 

190S-1909—ContiDMed. 


Month. 


Diachazge  in  seoond-feet. 


Iff^Timiini. 


■ff  ill  Im  mp , 


Per 
sqnare 


dreiiM0B 

area). 


January.... 
February... 

March 

April 

MsTy 

June 

July  1-20. . , 

Octobtf 

November.. 
December.. 


1906. 


January  1-28. . . 
February  18-28. 

March 

ApriJ 

May 

June 

July 

August 

September 

October 

November 


1007. 


January . . . 
February. . . 

March 

AprU 

May 

June 

July 

August 

September.. 

October 

November. . 
December.. 


1908. 


The  year. 


January.. 
February. 
March.... 


1009. 


18,100 


21,900 
15,800 
4,8e0 
3,3flO 
3,360 
2,400 
6,400 
5,060 


10,600 
12,300 
6,760 
8,270 
11,100 
5,550 
9,900 
9,400 
3,360 


15,800 
10,400 
11,900 
8,900 
6,400 
2,480 
1,620 
1,720 
2,400 
2,790 


15,800 


13,700 
12,200 


2,630 


5,150 
4,960 
2,630 
1,820 
1,830 
1,380 
1,560 
2,030 


9,610 
9,900 
12,500 
9,160 
3,650 
2,380 
2,410 
1,720 
2,630 
3,320 


1.53 
1.57 
1.90 
1.46 
.560 
.378 
.383 
.273 
.418 
.588 


8,360 
4,580 
2,550 
3,360 
2,870 
2,870 
1,760 
2,710 
2,030 


6^040 
6,510 
4,820 
7,420 
4,090 
5,230 
5,960 
3,980 
4,400 
4,460 
2,600 


1.10 
l.(B 
.766 
1.18 


.948 
.633 

.n4 

.709 
.413 


6,440 
4,580 
7,070 
3,280 
2,070 
1,500 
1,380 
1,380 
1,320 
1,560 


2,330 
6,620 
10,900 
6,720 
9,090 
6,410 
8,530 
1,810 
1,470 
1,510 
1,720 
2,110 


.370 
1.05 
1.73 
1.07 
1.45 
1.03 
.561 
.288 
.234 
.240 
.273 
.335 


4,510 


.717 


6,450 


4,010 
7,510 
8,590 


.638 
1.19 
1.S7 


L78 
L64 
2.29 
1.63 
.67 
.43 
.» 
.31 
.47 

.a 


1.14 
.43 

.88 
1.32 
.74 
.93 
1.09 
.73 
.80 
.82 
.46 


.43 

1.13 

1.09 

1.19 

1.67 

1.14 

.65 

.33 

.26 

.28 

.30 

.39 


9.76 


.74 
1.31 
1.56 


IOWA   RIVER   NEAR   IOWA   FALLS,    IOWA. 

Locatioii. — ^About  1  mile  above  Iowa  Falls  and  2  miles  below  the  Northwestern 

Railway  bridge. 
Becoxdfl  available. — ^August  5,  1911,  to  December  31,  1912. 
Ga^e. — ^Vertical  staff  fastened  to  a  maple  tree  on  the  left  bank  of  the  river. 
Chazmel. — Rock  bottom — permanent. 
Discharge  measurezneiits. — ^Made  at  low  water  by  wading  in  the  vicinity  of  the 

gage — at  other  stages  made  from  bridge. 
Winter  flow. — Relation  of  gage  height  to  discharge  is  affected  by  ice. 
Artifldal  control. — ^There  is  a  dam  7  miles  above  the  gage  at  Alden,  which  is  used 

occasionally.    It  is  thought  that  the  flow  at  the  gage  is  the  natural  flow  of  the 

stream. 
Accuracy. — Sufficient  discharge  data  have  not  been  obtalied  to  permit  estimates  of 

flow. 
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DxKharge  measwrements  of  Iowa  River  near  Iowa  FcdU,  Iowa,  in  1912. 


Date. 

Hydrognph«r. 

hS^St 

Dig. 
charge. 

Kov.    7 

T.4ffiftP4»<ml^ ... 

Feet, 
.61 

*'-^, 

7 

do 

aoL2 

Note.— Measurements  made  by  wading. 

DaHy  gage  height,  in  feet,  of  Iowa  River  near  Iowa  FaUs,  Iowa,  for  1912, 
[Albert  Kulas,  obseryer.] 


I>ay. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Dec. 

1 

0.90 

.88 
.80 
.85 
.70 

.73 
.70 
.71 
.79 
.78 

.09 
.69 
.62 
.61 
.65 

.62 
.61 
.70 
.74 
.70 

.75 
.68 
.68 
.80 
.78 

.80 
.75 
.70 
.61 
.64 
.70 

a76 
.68 
.74 
.60 
.60 

.75 
.84 
.80 
.74 
.65 

.70 
.65 
.68 
.76 
.71 

.70 
.76 
.80 
.78 
.78 

.84 
.75 
.85 
1.02 
1.01 

.99 
.91 
.90 
.91 

1.01 
1.01 
1.10 
1.18 
1.20 

1.20 
1.15 
1.15 
1.15 
1.14 

1.10 
1.15 
1.11 
1.20 
.91 

1.15 
1.12 
1.22 
1.84 
1.95 

1.74 
1.70 
1.61 
1.65 
2.55 

3.0 
3.9 
4.3 
«10.0 
alO.6 
5.2 

4.6 

4.0 

8.4 

2.75 

2.4 

2.2 
2.0 
1.85 
1.65 
1.60 

1.42 
1.36 
1.30 
1.90 
2.15 

1.86 
1.C5 
1.49 
1.35 
1.30 

1.38 

1.65 
l.GO 
1.66 
1.55 

1.89 
1.28 
1.32 
1.30 
1.30 

1.22 
1.16 
1.14 
1.10 
1.10 

1.10 
1.09 
1.09 
1.06 
LOS 

1.86 

2.1 

1.65 

1.49 

1.40 

1.30 
1.25 
L19 
1.12 
1.10 

1.06 
1.01 
1.00 
.94 
.90 

.05 
1.70 
2.2 
2.1 
1.74 
1.60 

1.50 
L42 
1.28 
1.20 
1.12 

1.10 
1.06 
1.00 
.96 
.90 

.89 
.86 
1.12 
1.22 
1.48 

1.24 
1.18 
1.10 
1.02 
.99 

.92 
.90 
.80 
.86 
.82 

.80 
.78 
.78 
.75 
.75 

0.82 
.92 
.88 
.85 
.85 

.78 
.76 
.79 
.78 
.79 

.79 
.90 

.88 
.88 
.78 

.74 
.70 
.70 
.80 
1.01 

1.12 
1.10 
1.01 
.94 
.85 

.85 
.75 
.72 
.70 
.70 
.66 

a65 
.64 
.61 
.60 
.60 

.60 
.60 
.66 
.65 
.66 

.71 
.90 
.86 

.88 
.80 

.78 
.75 
.76 
.79 
.82 

.82 
.82 
.79 
.78 
.75 

.71 
.72 

.69 
.68 
.66 
.65 

a64 
.80 
.79 
.74 
.69 

.69 
.65 
.68 
.68 
.79 

.66 
.58 
.71 
.72 
.61 

.76 
.70 
.58 
.78 
.72 

.64 
.69 
.74 
.69 
.62 

.62 

.68 
.72 
.68 
.74 

a56 

.73 
.60 
.60 
.62 

.63 
.63 
.73 
.65 
.71 

.78 
.72 
1.05 
1.00 
1.00 

.94 
.89 
.84 
.80 
.81 

.90 
1.05 
1.00 
.98 
.98 

.94 

.90 
.90 
.88 
.88 
.85 

0.85 
.86 
.85 
.92 
.82 

.73 
.68 
.90 
.76 
.78 

.73 
.79 
.81 
.82 

.84 

.82 
.85 
.72 
.66 
.82 

.81 
.84 
.88 
.75 
.82 

.60 
.56 
.72 
.90 
.78 

0.86 

2 

.86 

3 

4   

6 

6 

.74 
.88 
.08 

1.00 

7 

1.00 

8 

.04 

9 

10 

11 

12 

13 

.96 
.80 

.83 
.80 
.85 

14 

.85 

16 

16 

17 

.86 

.90 

.88 

18 '.... 

.89 

19 

.90 

ao 

a 

.90 
.93 

23 

.94 

23 

.91 

24 

25 

.93 
.90 

26 

27 

28 

29 

.90 
.93 
.95 
.93 

30 

.95 

31, 

.99 

Note.— Relation  of  gage  hel£ht  to  discharge  probably  affected  by  ice  Jan.  1  to  Mar.  38,  and  Dec.  8  to 
I>ec.31.  Qage  observer  reported  that  ice  broke  at  1.30  p.  m.  Mar.  28.  forming  a  gorge  one-half  mile 
below  the  gase,  backing  up  the  ice  and  water  so  as  to  make  it  impossible  to  reach  the  gage  until  Mar.  30. 
Gage  height  Mar.  20  and  30  estimated  by  observer. 

CEDAR  RIYER  NEAR  AUSTIN,   MINN. 

Ijocation. — Just  below  the  dam  of  the  Red  Cedar  Mill,  2  miles  below  Austin  in  sec. 
15,  T.  102  N.,  R.  18  W. 

BecordB  available.— May  29,  1909,  to  December  31,  1912. 

I>rai2ias:e  area.— 425  square  miles. 

a«ge.— May  29,  1909,  to  May  1,  1912,  staff  gage  located  in  the  tail  race.  May  2, 
1912,  to  December  31,  1912,  chain  gage  located  on  bridge  a  short  distance  below 
the  power  house. 

Winter  flow. — ^The  relation  between  stage  and  discharge  is  somewhat  affected  by 
ice.  The  dischaige  during  the  period  of  ice  is  estimated  from  discharge  meas- 
urements. 
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Artifldal  oontroL — Immediately  above  the  station  is  the  water  power  plant  known 
88  Red  Cedar  Mill.  During  the  low-water  season  the  water  is  drawn  down  below 
the  crest  of  the  dam  by  the  end  of  the  10  or  12  hour  run,  and  after  the  turbine  is 
closed  the  water  is  held  back  for  several  hours  before  it  haa  risen  sufficiently  to 
flow  over  the  crest.  Consequently,  the  stage  of  the  river  changes  considerably 
during  each  24  hours.  In  order  to  get  a  mean  gage  height,  the  gage  is  read  five 
times  daily  as  follows:  Before  the  turbine  is  started  in  the  morning,  one  hour 
after  starting,  at  noon,  just  before  shutting  down  at  night,  and  one-half  hour 
later.  It  is  believed  that  the  monthly  mean  discharge  represents  very  nearly 
the  natural  flow. 

Accuracy. — Owing  to  the  slightly  shifting  channel  and  fluctuations  caused  by 
power  house,  records  are  only  feiir. 

Discharge  measuremerUs  on  Cedar  River  near  Austin,  Minn.,  in  191t. 
[B«f emd  to  ftair  ff«c**] 


Date. 

Hydrographer. 

hel^t. 

Dto- 
charge. 

Date. 

Hydrographer. 

hel^ 

Dis- 
cfaanee. 

Jan.    5  a 

W.G.Hoyt 

Feet. 
5.01 
4.87 
4.86 

107 
131 
131 

Mar.  29 

30 
May    1» 

C.  J.  Emeraon 

FeeL 
10.96 
12.33 
5.06 

3,000 
4.080 

Feb.  17o 

S.B.Sould 

do 

S.B.Soul^ 

17 

do 

m 

a  Made  from  brldgie  and  ioe.    Partial  ioe  cover.    Open  at  gage. 
b  First  measurement  after  installation  of  chain  gage. 


[Bafezred  to  ehain  gage.] 

Date. 

Hydrographer. 

hei^t 

Db- 

diarg«. 

May    la 

Sept  66 

6» 

8.  B.  Soul^ 

FeeL 
3.03 
2.11 
2.11 

"'■^ 

do 

7.8 

.do 

7.1 

a  First  measurement  after  installation  of  chain  gage. 

b  About  200  feet  above  gage  by  wading.    Flow  being  held  back  by  dam. 

Daily  gage  height,  in  feet,  at  staff  gage  on  Cedar  River  near  Austin,  Minn.,  for  1912. 

[J.  C.  King,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

1 

4.15 

8.60 

3.75 

8.4 

4.95 

16 

4.05 

3.70 

4.25 

6.3 

2 

4.55 

4.75 

4.45 

7.6 

17 

4.85 

4.55 

8.65 

6.7 

8 

4.6 

4.5 

3.60 

6.6 

18 

4.65 

8.80 

4.6 

6.5 

4 

4.45 

3.70 

4.40 

6.1 

19 

4.5 

4.30 

6.16 

5.25 

5 

3.75 

4.65 

4.35 

6.1 

20 

4.65 

4.45 

6.55 

6.0 

6 

4.85 

4.6 

.4.30 

6.6 

21 

3.65 

4.15 

5.55 

6.0 

7 

4.10 

8.65 

8.55 

7.5 

22 

4.25 

4.40 

5.2 

8.8 

8 

4.6 

4.6 

4.35 

6.5 

23 

4.6 

4.30 

6.1 

7.4 

9 

4.7 

4.5 

4.35 

5.7 

24 

4.6 

4.35 

4.95 

6.9 

10 

4.6 

4.35 

3.65 

5.5 

25 

4.45 

3.76 

5.0 

6.4 

11 

4.6 

3.75 

4.30 

5.4 

26 

4.35 

4.85 

5.05 

6.3 

12 

4.45 

4.55 

4.35 

5.8 

27 

4.35 

4.40 

7.8 

6.3 

13 

4.85 

4.5 

4.30 

5.4 

28 

3.70 

3.65 

12.6 

4.05 

14 

4.10 

3.80 

3.60 

7.4 

29 

4.35 

4.40 

11.9 

6.1 

15 

4.8 

4.55 

4.30 

7.6 

30 

31 

4.5 
4.55 

9.3 
8.8 

5.05 

NoTB.— Jan.  6,  obeerver  reported  backwater  from  loo. 
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Daily  discharge,  in  uoond-feetf  of  Cedar  River  near  Austin,  Minn,,  for  1912. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

1 

63 
132 
111 
102 

26 

35 
44 
111 
122 
84 

92 
70 

132 
34 

111 

9 
76 
52 
12 
70 

63 
12 
70 
58 
44 

16 
70 
63 
18 
76 

11 
64 
6 
58 
53 

48 

53 
53 
7.6 

48 
53 
48 
6 
48 

1,660 

1,200 

770 

565 

565 

770 
1,200 
727 
408 
332 

295 

259 

295 

1,150 

1,250 

16 

144 
111 
76 
52 
70 

11 
81 
58 
52 
40 

34 
34 

10 
84 

48 
62 

16 
77 
13 
48 
64 

35 
58 
48 
53 
11 

53 
58 

7.5 
58 

44 

7.5 
70 
210 
851 

851 
225 
194 
154 
166 

180 
1,350 
4  180 
3,720 
2,150 
1,880 

645 

2 

17 

408 

3 

18 

832 

4 

19 

242 

5 

20 

166 

6 

21 

526 

7 

22 

1,880 

1,150 

486 

8 

23 

9    

24 

10 

25 

296 

11 

26 

250 

12 

27 

250 

13 

28 

154 

14 

29 

194 

15 

30 

180 

31 

Note.— Dally  discharge  compnted  from  a  rating  table  well  defined  between  84  and  4,440  seoond-feet  (gage 

heights 4.6 and  13.0 feet).    Ratbgt  ""         '"  " ' ..-,.--- 

because  of  backwater  from  loe. 


:  table  applied  Indirectly  Jan.  1  to  Feb.  16.    Jan.  6,  discharge  lnterp<4ated 


Daily  gage  height  at  chain  gage,  in  feet,  of  Cedar  River  near  Anstin,  Minn.,  for  I91t, 

[J.  C.  King,  observer.] 


Day. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1               

2.7 
2.7 
2.6 
2.6 
2.65 

2.65 

2.65 

2.6 

2.5 

2.15 

2.6 
2.6 
2.6 
2.6 
X65 

2.55 

2.7 

2.66 

2.6 

2.6 

2.6 
2.6 
2.4 
2.5 
2.7 

XO 
2.8 
2.1 
2.4 

2.55 

2.44 
2.62 
2.18 
2.60 
2.22 

2.51 
2.53 
2.41 
2.08 
6.9 

5.6 

4.65 

4.65 

4.10 

3.90 

3.66 
8.40 
3.25 
8.15 
3.30 

3.50 
8.50 
3.80 
3.15 
3.00 

2.97 
2.62 
2.87 
2.49 
2.92 
2.64 

2.53 
2.70 
2.42 
2.81 
2.61 

2.39 
2.47 
.  2.22 
2.47 
2.71 

2.56 
2.63 
2.44 
2.67 
2.50 

2.23 
2.76 
2.61 
2.74 
2.64 

2.68 
2.65 
2.60 
2.19 
2.86 

2.34 

2.20 
2.39 
2.73 
2.22 

2.67 
2.69 
2.58 
2.52 
2.50 

2.47 
2.48 
2.57 
X54 

2.48 

2.54 
2.36 
2.36 
2.41 
2.23 

1.96 
2.62 
1.99 
2.04 
2.10 

2.11 
2.47 
X47 
2.48 
2.40 

2.33 
2.37 
2.42 
i44 
2.42 

2.52 
2.60 
Z43 
X09 
2.50 

2.53 
2.51 
2.51 
2.46 
2.32 

2.55 
2.56 
2.49 
2.45 
2.49 

2.44 
2.36 
Z42 
2.44 
2.42 
2.47 

2.45 
2.46 
2.33 
2.40 
2.42 

2.48 
2.43 
2.46 
2.44 
2.31 

2.38 
2.52 
2.66 
X65 
2.66 

2.64 
2.48 
2.58 
2.56 
2.56 

2.57 
2.48 
X50 
2.83 
2.53 

2.52 
2.54 
2.37 
2.52 
2.58 

2.43 

2 

2.8 
2.75 
2.8 
2.75 

2.85 
2.8 
2.8 
2.75 
2.65 

2.65 

2.5 

2.65 

2.65 

2.65 

2.65 

2.55 

X6 

Z45 

2.6 

2.6 
2.6 
4.5 
4.6 
3.65 

8.25 
8.25 
3.15 
2.95 
2.75 
2.75 

2.36 

3 

2.36 

4 

2.42 

6 

2.42 

6 

2.84 

7   

2.34 

8 

2.30 

9  

2.47 

10 

2.42 

11 

2.28 

12 

2.27 

18 

2.24 

14              

2.21 

15 

2.08 

16 

2.35 

17       

2.47 

18 

2.44 

19          

2.41 

20  

2.27 

21 

2.90 

22 

2.00 

23 

2.80 

24 

X26 

25 

2.11 

26 

XS5 

27 

X30 

28 

2.22 

29 

1.97 

30 

2.25 

31 

2.37 

Note.— No  record  obtained  Aug.  27  to  Sept.  5  because  chain  gage  was  removed  in  making  repairs  to 
bridge.   Deo.  9  and  10,  Increase  In  gage  height  probably  doe  to  ioe. 
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Dailjf  dMuargCt  in  teoond-feet,  of  Cedar  River  near  AruHin,  Minn.^far  1912. 
'  [From  chain  gn^o  nooid.] 


Day. 

May. 

Jnoe. 

July. 

Ad«. 

8«pt. 

Oct. 

Not. 

Doc 

1 

a  154 
125 
112 
125 
112 

138 
125 
125 
112 
88 

88 
56 
88 
88 
88 

88 
66 

76 
48 
76 

76 

76 

618 

652 

353 

241 
241 
215 
163 
112 
112 

100 
100 

76 

76 

88 

88 
88 
76 
56 
11 

76 
76 
76 
76 
88 

66 

100 
88 

76 
76 

76 
76 
40 
56 
100 

4.5 
125 

6.7 
40 
66 

46 
81 
13 
96 
17 

58 

62 

42 
6.3 
1,800 

1,070 
670 
670 
490 
428 

353 
282 
241 
215 
254 

310 
310 
254 
215 
176 

168 

81 
142 

54 
155 

86 

62 
100 

43 
128 

78 

88 
51 
17 
51 
102 

68 
83 
46 
03 

74 

18 
115 

78 
110 

86 

95 
88 
76 
14 
140 

31 
29 
27 
24 
22 
20 

18 
16 
14 
12 
10 

7.5 
15 
38 
106 
17 

03 
96 
72 
60 
56 

51 
53 

70 
64 
53 

64 
34 
34 
42 
18 

4.0 
81 
4.4 
5.4 
6w7 

7.5 
51 
51 
53 
54 

30 
36 

43 
46 
43 

60 
76 
45 
98 
74 

63 
58 
58 

SO 
28 

66 

68 
54 

48 
54 

46 
34 
43 
46 
43 
51 

48 
50 
30 
40 
43 

53 
45 
50 
46 

26 

37 
60 
90 
88 
90 

86 
53 

72 

68 
68 

70 
53 
56 

30 
62 

60 
64 
36 
60 
72 

45 

2 

34 

3 

84 

4 

43 

5 

43 

6 

XI 

7 : 

31 

8 

25 

9 

23 

10 

n 

11 

18 

12 

22 

13 

19 

14 

16 

16 

&3 

16 

32 

17 

51 

18 

46 

19 

42 

20 

22 

21 

15 

22 

4.5 

23 

38 

24 

21 

25 

7.5 

26 

32 

27 

25 

28 

17 

29  

4.2 

30 

20 

31 

36 

a  From  staff  gage  record. 

Note.— Dally  discharge  Aug.  27  to  Sept.  5  and  Dec.  9  and  10  Interpolated.  Dally  discharge  compated 
from  a  rating  curve  fairly  well  defined  oetween  0.7  and  1,020  second-feet  (cage  heights  2.1  uid  5.5  feet). 
Four  discharge  measurements  made  during  1913  (before  the  preparation  of  this  report)  were  used  to  det«r- 
mlne  this  rating  curve. 

Monthly  discharge  of  Cedar  River  near  Austin,  Minn.y  for  1912.^ 
[Drainage  area,  425  square  miles.] 


Month. 


January... 
February. 

March 

April 

May 


ay- 
June 

July 

August 

September - 

October 

November. 
December. . 


Discharge  In  second-feet. 


Maximum. 


144 

77 

4,180 

1,880 

652 

125 

1,800 

140 

106 

98 

90 

51 


The  year. 


4,180 


Mlyiitrmm- 


10 

7.5 

5 
154 
48 

4.5 

6.3 
14 

4.0 

7.5 
26 

4.2 


Mean. 


68.6 
45.1 
509 

621 

156 
71.6 

285 
64.7 
40.6 
50.9 
56.9 
26.6 


4.2, 


»167 


Per 
square 


a  161 
.106 
1.20 
1.46 
.367 
.108 
.671 
.152 
.096 
.120 
.134 
.063 


Run-off 
(depth  in 
inches  on 
drainage 

area). 


a  19 
.11 
1.38 
1.63 
.42 
.19 
.77 
.18 
.11 
.14 
.15 
.07 


AOCQ- 

racy. 


C. 
C. 
B. 
B. 
B. 
B. 
C. 
C. 
C. 
B. 
B. 

a 


.393 


5.34 


a  January,  February,  March,  and  April  from  staff  gage  records;  remainder  from  chain  gage  records. 
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CEBAB  BIVEB   AT   CEDAB   BAPIDS,   IOWA. 

liooatlon. — ^In  the  central  part  of  Cedar  Rapids,  below  the  dam  and  between  the  elec- 
tric railroad  bridge  and  the  Seventh  Avenue  combination  railroad  and  foot  bridge. 

Records  available.— October  26,  1902,  to  December  31,  1912. 

I>raiiia^  area. — 6,320  square  miles. 

Qa^e. — ^An  inclined  staff  gage  reading  from  0  to  15  feet,  fastened  to  posts  driven  in 
the  right  bank  of  the  river  in  the  rear  of  the  Iowa  Windmill  <fe  Pump  Co.'s  plant. 

ChaaneL — Rock  and  gravel;  clean  of  vegetation  and  nearly  permanent. 

]>]acharge  measurements. — ^Made  from  the  upstream  side  of  the  First  Avenue 
bridge. 

Artificial  controL — A  dam  and  power  plant  above  the  station  may  modify  the 
flow  to  some  extent  during  low  stage  of  the  river. 

Winter  flow. — ^The  gage  is  located  where  the  current  is  swift  and  ice  seldom  forms 
across  the  river  for  the  entire  width.  The  relation  therefore  between  the  gage 
and  the  discharge  is  affected  only  slightly  by  ice. 

Diat^UBrge  meanareTnenU  of  Cedar  River  at  Cedar  Rapid»,  lowa^  in  1912, 


Data. 

Hydrographer. 

hd^t. 

Dis- 
charge. 

liay  21 

Nov.    8 

J.  B.  wm .                                  

FeH. 
4.25 
3.01 

Sec-fi. 
3,910 
910 

S.  B.Soold 

Daily  ffoge  height,  in  feet, 

of  Cedar  River  at  Cedar  Rapids,  lorva,  for  . 

t912. 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

Nov. 

Dec 

1-      

8.4 

3.8 
3.9 
3.9 
4-0 
3.8 

3.8 
3.7 
8.9 
3.8 
3.8 

3.7 
8.8 
3.7 
8.9 
3.8 

4-0 
4.0 
4.4 
5.1 
5.5 

5.7 
6.7 
6.3 
6.5 
6.1 

5.9 
6.6 
8.3 
9.5 
11.1 
15.7 

17.2 
16.3 
12.9 
10.7 
8.9 

7.5 
6.7 
6.1 
5.8 
5.7 

6.6 
6.3 
5.3 
5.1 
5.1 

6.0 
5.3 
6.9 
6.5 
5.2 

5,0 
4.6 
4.7 
4.5 
5.0 

6.2 
6.1 
4.8 
4.6 
4.5 

4.4 
4.3 
4.3 
4.1 
4.1 

4.0 
4.2 
4.0 
4.1 
3.9 

4.0 
4.0 
4.0 
3.9 
4.1 

4.0 
4-1 
4.1 
4.2 
4.2 

4.1 
3.8 
3.8 
3.7 
4.0 

3.9 
4-3 
4.0 
3.9 
3.8 
8.9 

3.7 
3.8 
3.6 
3.7 
3.6 

3.7 
3.5 
3.6 
3.4 
3.5 

3.4 
3.4 
3.2 
3.3 
3.6 

8.5 
3.3 
3.4 
3.3 
3.4 

3.3 
3.4 
3.2 
3.3 
3.2 

3.2 
3.1 
3.2 
3.0 
3.1 

3.0 
3.1 
3.0 
3.1 
3.0 

3.1 
3.0 
3.1 
3.0 
3.0 

2.9 
3.1 
3.0 
3.2 
3.2 

3.5 
3.7 
3.6 
3.4 
3.5 

3.5 
3.7 
3.6 
3.6 
3.5 

3.6 
3.6 
3.5 
3.3 
3.4 
3.2 

3.1 
3.2 
3.2 
3.1 
3.1 

8.0 
3.1 
3.0 
3.1 
3.1 

3.3 
3.1 
3.2 
3.0 
3.1 

8.0 
3.2 
3.1 
3.8 
4.2 

3.9 
3.6 
3.6 
3.5 
3.5 

3.4 
3.6 
3.3 
3.3 
3.3 
8.4 

3.2 
3.3 
3.2 
3.3 
3.3 

3.4 
3.2 
3.3 
3.2 
3.3 

3.2 
3.2 
3.1 
3.2 
3.2 

3.3 
3.2 
3.4 
3.3 
3.3 

3.2 
3.3 
3.2 
3.3 
3.2 

3.2 
3.1 
3.2 
3.2 
3.2 

3.1 
3.2 
3.1 
3.2 
3.1 

3.2 
3.1 
3.2 
3.2 
3.6 

3.4 
3.4 
3.3 
3.3 
3.2 

3.3 
3.1 
3.2 
3.1 
3.2 

3.1 
3.1 
3.0 
3.1 
3.1 

3.2 
3.1 
3.2 
3.1 
3.1 
3.0 

3.1 

3.0 
3.1 
3.0 
8.0 

2.9 
3.2 
3.0 
3.1 
2.9 

3.0 
2.9 
3.1 
3.2 
3.4 

3.2 
3.2 
3.0 
3.1 
3.0 

3.1 
2.9 
3.0 
2.9 
2.9 

2.8 
2.9 
2.9 
3.0 
2.9 

3.0 

2    

3.6 

2  9 

3 

3.1 

4 

3.5 

2.8 

5 

3,7 

2.9 

6 

2.7 

7 

3.6 

3.4 

2.8 

g        

2  8 

9 

3.8 

*""3."5' 

2  9 

10 

3  0 

11 

3.1 

12 

3.8 

'"i'i" 

3  0 

13 

3  1 

14 

3  2 

15 

3.7 

3.6 

2.8 

16 

2,7 

17 

3.6 
3.7 

2.8 

18 

19    ...  .-. 

3.6 

2,8 
2  9 

20 

3.9 

2.8 

21 

2.9 

22 

3.8 

2.8 

23 

2.9 

24 

4.6 
4.9 

46 
4.5 
4.0 
3.9 

2.7 

25 

3.7 

2  8 

26 

2.7 

27 

3.7 

2.9 

28 

2.8 

29 

3.0 

30 

3.6 

2.9 

81 

3.1 

Non^^Ice  was  reported  at  the  0ige  Jan.  1  to  Feb.  23,  bat  the  effect  on  the  relation  of  gage  height  to  dis- 
18  probably  small. 
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Daily  diacharffe,  in  seoond-feety  of  Cedar  River  at  Cedar  Rapids,  lowa^  for  1912. 


Day. 


JazL 


Feb. 


Mar. 


Apr. 


May. 


Jane. 


July. 


Aug. 


Sept. 


OoL 


Nov. 


I>ec 


1, 
2 
3. 
4. 
6. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
14. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
•25. 

26. 
27. 
28. 
29. 
30. 
31. 


01,850 

2,070 

«2,150 

a2,230 

2,320 

a2,200 
2,070 

a2,330 
^,590 

02,500 

02,590 

2,590 

02,500 

o2,410 

2,320 

o2,230 
02,150 

2,070 
o2,470 

2,870 

o2,730 

2,590 

02,500 

0  2,410 

2,320 

o2,320 
2,320 

02,230 

0  2,150 
2,070 

ol,850 


1,630 
ol,700 
ol,770 

1,840 
ol,770 

ol,700 

1,630 

ol,700 

01,770 

1,840 

o  1,710 
ol,580 

1,440 
o  1,570 

2,070 

o2,070 
2,070 

0  2,470 
2,870 

o2,600 

2,320 

o3,240 

04,160 

5,090 

6,120 

5,090 
4,760 
3,170 
2,870 


2,590 
2,870 
2,870 
3,170 
2,590 

2,590 
2,320 
2,870 
2,590 
2,590 

2,320 
2,590 
2,320 
2,870 
2,590 

3,170 
3,170 
4,430 
6,820 
8,250 

8,970 
12,700 
11,200 
12,000 
10,400 

9,710 
12,000 
19,000 
23,700 
30,000 
48,200 


54,100 
50,600 
37,200 
28,500 
21,400 

15,800 
12,700 
10,400 
9,340 
8,970 

8,610 
7,530 
7,530 
6,820 
6,820 

6,470 
7,530 
9,710 
8,250 
7,170 

6,470 
5,090 
5,430 
4,760 
6,470 

7,170 
6,820 
6,770 
5,090 
4,760 


4,430 
4,110 
4,110 
3,480 
3,480 

8,170 
3,790 
3,170 
3,480 
2,870 

3,170 
3,170 
3,170 
2,870 
3,480 

3,170 
8,480 
3,480 
3,790 
3,790 

3,480 
2,590 
2,500 
2,320 
3,170 

2,870 
4,110 
3,170 
2,870 
2,500 
2,870 


2,320 
2,590 
2,070 
2,320 
2,070 

2,320 
1,840 
2,070 
1,630 
1,840 

1,630 
1,630 
1,260 
1,440 
1,840 

1,840 
1,440 
1,630 
1,440 
1,630 

1,440 
l,f30 
1,260 
1,440 
1,260 

1,200 
1,100 
1,260 
050 
1,100 


950 
1,100 

950 
1,100 

950 

1,100 
950, 

1,100 
050 
060 

810 
1,100 

950 
1,260 
1,280 

1,840 
2,320 
2,070 
1,630 
1,840 

1,840 
2,320 
2,070 
2,070 
1,840 

2,070 
1,840 
1,840 
1,440 
1,630 
1,260 


1,100 
1,260 
1,260 
1,100 
1,100 

050 
1,100 

950 
1,100 
1,100 

1,440 
1,100 
1,260 
050 
1,100 

050 
1,260 
1,100 
2,500 
3,790 

2,870 
2,070 
2,070 
1,840 
1,840 

1,630 
1,840 
1,440 
1,440 
1,440 
1,630 


1,200 
1,440 
1,260 
1,440 
1,440 

1,630 
1,200 
1,440 
1,260 
1,440 

1,260 
1,260 
1,100 
1,260 
1,260 

1,440 
1,260 
1,630 
1,440 
1,440 

1,260 
1,440 
1,260 
1,440 
1,260 

1,260 
1,100 
1,260 
1,260 
1,260 


100 
260 
100 
260 
100 

260 
100 
260 
260 
840 

630 
630 
440 
440 
200 

440 
100 
200 
100 
200 

100 
100 
950 
100 
100 

260 
100 
260 
100 
100 
960 


1,100 
950 

1,100 
050 
950 

810 
1,260 

960 
1,100 

810 

050 

810 

1,100 

1,260 

1,«30 

1,200 
1,200 

050 
1,100 

OSO 

1,100 
810 
960 
810 
810 

600 
810 
810 
950 
810 


OSO 
SIO 
1,100 
GOO 
810 

680 
690 
690 
810 
950 

1,100 

950 

1,100 

1,260 

690 

5B0 
690 
690 
810 
600 

810 
690 
810 
680 
690 

580 
810 
690 
950 
810 
1,100 


o  Daily  discharge  interpolated. 

Note.— Daily  discharge  compated  from  a  rating  carve  well  defined  between  600  and  ao/XX)  seoond-leet. 
Open-diannel  rating  table  applied  throughout  entire  year.  Values  in  January  and  Fehroary  shoold  be 
used  with  caution.    See  footnote  to  table  of  dafly  gage  height. 

Monthly  discharge  of  Cedar  River  at  Cedar  Rapids,  Iowa,  for  1912. 
[Drainage  area,  6,320  square  miles.] 


Month. 


Discharge  in  seoond-feet. 


Maximum. 


Minlmam. 


Mean. 


Per 
square 
mile. 


Run-off 
(depth  In 
mdieson 
drainage 

area). 


Accu- 
racy. 


January 

February , 

March 

Aprfl 

May 

June 

July 

August 

September 

October 

November 

December 

The  year 


2,870 
6,120 
48,200 
54,100 
4,430 
2,590 
2,320 
3,790 
1,630 
1,840 
1,630 
1,260 


1,850 

1,440 

2,320 

4,760 

2,320 

950 

810 

950 

1,100 

950 

690 

580 


2,330 

2,570 

8,500 

12,800 

3,300 

1,650 

1,460 

1,510 

1,330 

1,230 

993 

812 


a369 
.407 
1.34 
2.03 
.522 
.261 
.281 
.239 
.210 
.195 
.157 
.128 


a43 
.44 
1.54 
2.26 
.60 
.29 
.27 
.28 
.23 
.22 
.18 
.15 


B. 
A. 
A. 
A. 
A. 
A. 
A. 
A. 
B. 


54,100 


580 


3,200 


.506 


6w89 


o  Error  due  to  possible  effect  of  ioe  during  January  and  February  not  known.    Use  disdiarge  valass 
with  due  caution. 

DES   MOINES   RIVER   AT  JACKSON,   MINN. 

LocatLon. — ^At  highway  bridge  one-hall  mile  below  the  dam  at  Jackson,  100  yaido 

above  the  nearest  tributary,  a  small  stream  entering  from  the  west. 
Becords  available.—May  31,  1909,  to  December  5,  1912. 
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I>ra]Xiage  area. — ^1,160  square  miles. 

Ckige. — ^Vertical  staff;  datum  unchanged. 

GhanneL — Shifting  during  periods  of  high  water;  probably  permanent  during  low 
water. 

I3iflchar^  meaaurenientB. — ^Made  from  the  bridge  and  by  wading. 

Winter  flow. — Observations  are  discontinued  from  December  to  March  because  of 
ice. 

JLrtiflcial  controL — At  the  dam  one-half  mile  above  the  station  there  is  a  power 
plant  that  develops  35  horsepower  under  a  head  of  6}  feet.  The  plant  is  oper- 
ated only  six  hours  a  day  on  the  average,  but  the  morning  and  evening  gage 
heights  thus  &r  obtained  do  not  show  any  appreciable  change  in  the  stage  of  the 
river  in  the  low-water  season,  owing  to  water  being  held  back  after  the  turbines 
have  been  shut  down. 

DMiorge  meaguremenis  ofDes  Moines  River  at  Jackson,  Minn.^  in  1912. 
[S.  B.  Souli6,  hydrographer.] 


Date. 

Oaee 
height. 

Dls- 
charge. 

Date. 

hel^t. 

DIs- 
charge. 

Mftr  2              

Feet. 
4.26 
4.24 
2.86 

200 
5.1 

Sept.  7a . 
7a. 

Ftet. 
•     2.86 
2.86 

See,-ft. 
4  6 

2.v;::::::::::::::::::. 

6.4 

Sept.  7o 

a  Measurement  made  by  wading  at  section  about  200  feet  below  gage. 
NoTB.— Zero  flow  det«nnined  to  be  at  gage  height  1.8  feet,  Sept.  7, 1912. 

DaUy  gage  height^  in  feet^  of  Dea  Moines  River  at  Jacksonf  Minn.,  for  191t. 
[Albert  Stiobel,  observer.] 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dec. 

1 

5.0 
5.1 
5.5 
5.0 
4.7 

4.7 
4.6 
4.6 
4.5 
4.5 

4.45 

4.4 
4.5 
4.7 
4.7 

4.6 
4.5 
4.4 
4.4 
4.3 

5.0 
5.0 
4.8 
4.6 
4.5 

4.6 

4.5 

4.45 

4.4 

4.3 

4.3 
4.2 
4.2 
4.15 
4.15 

4.2 

4.2 

4.1 

4.05 

4.0 

4.05 
3.05 
3.9 
3.9 
3.9 

3.85 
8.8 
3.8 
3.8 
3.75 

3.75 

3.7 

3.7 

3.6 

3.65 

3.6 

3.5 

3.65 

3.55 

3.5 

3.5 

3.5 
3.4 
3.3 
3.4 
3.35 

3.3 

3.25 

3.2 

3.15 

3.0 

3.2 
3.1 
3.1 
8.1 
3.15 

3.15 

3.05 

3.1 

3.05 

3.0 

3.0 
3.0 
3.0 
3.0 
2.88 

2.98 
2.96 
2.85 
2.82 
2.80 

2.80 
2.79 
2.88 
3.0 
3.0 

2.92 
2.95 
3.0 
2.91 
2.98 

3.0 
2.95 
2.86 
2.82 
2.78 

2.78 
2.78 
2.78 
2.88 
2.96 

2.90 
2.84 
2.82 
2.78 
2.75 

2.74 
2.72 
2.72 
2.72 
2.75 
2.75 

2.72 
2.72 
2.72 
2.72 
2.75 

2.76 

2.82 

4.1 

3.3 

3.1 

3.0 
3.0 
2.96 
2.92 
2.91 

2.89 

2.90 

2.90 

3.6 

3.2 

3.15 

3.0 

2.98 

2.92 

2.90 

2.88 
2.84 
2.81 
2.80 
2.88 
2.89 

2.90 
2.95 
2.95 
2.94 
2.90 

2.88 
2.86 
2.86 
2.85 
2.85 

2.85 
2.85 
2.85 
2.85 
2.82 

2.80 
2.81 
2.85 
2.86 
2.85 

2.84 
2.85 
2.82 
2.79 
2.81 

2.81 
2.82 
2.82 
2.86 
2.86 

2.80 
2.80 
2.78 
2.75 
2.76 

2.76 
2.75 
2.75 
2.91 
3.25 

3.1 

3.06 

3.0 

2.98 

2.94 

3.0 

3.3 

3.10 

2.99 

2.92 

2.89 

2.85 
2.85 
2.82 
2.80 

2.81 
2.80 
2.80 
2.80 
2.79 
2.78 

2.78 
2.95 
2.95 
2,90 
2.91 

2.91 
2.91 
2.89 
2.88 
2.89 

2.90 

2.95 

2.98 

3.0 

2.96 

2.95 
2.95 
2.92 
2.96 
2.96 

2.90 
2.90 
2.90 
2.96 
2.88 

3.0 

3.1 

3.0 

2.98 

2.98 

3.0 

2 

2.98 

3 

2.89 

4  

2.81 

5 

2.80 

6 

7          

8 

9 

10 

11     

12 

13  

14 

16 

16 

17  

18 

19 

20 

21 

22  

23 

24  

25 

26 

27       

28 

20  

30 

31 
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Daily  dischargey  in  second-feet,  of  Des  Moines  River  at  Jackson,  Minn.,  for  1912. 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Dec 

1 

362 
385 
479 
362 
296 

296 
275 
275 
254 
254 

244 
234 
254 
296 
296 

275 
254 
234 
234 
214 

362 
362 
317 
276 
254 

275 
254 
244 
234 
214 

214 
195 
195 
186 
186 

195 
195 
176 
167 
168 

167 
149 
140 
140 
140 

132 
123 
123 
123 
116 

116 
106 
106 
94 
101 

94 
80 
101 
87 
80 
80 

80 
66 
64 
66 
60 

54 
48 
42 
36 
18 

42 
30 
30 
30 
36 

36 
24 
30 
24 

18 

18 
18 
18 
18 
8.2 

16 
14 

7 

6.8 

6 

6 

4.9 

8.2 

18 

18 

11 
14 
18 
9.9 
16 

18 

14 
7.4 
5.8 
4.8 

4.8 
4.8 
4.8 
8.2 
14 

9 

6.6 

5.8 

4.8 

4.5 

4.4 
4.2 
4.2 
4.2 
4.5 
4.5 

4.2 
4.2 
4.2 
4.2 
4.5 

4.6 
5.8 
176 

54 

30 

18 
18 
14 
11 
0.9 

8.6 

9 

9 
94 
42 

36 
18 
16 
11 
9 

8.2 
6.6 
6.4 

ia 

8.6 

9 
14 
14 
13 

0 

8.2 

7 

7 

7 

7 

7 
7 
7 
7 
5.8 

5 

6.4 

7 

7 

7 

6.6 

7 

5.8 

4.0 

5.4 

5.4 
6.8 
5.8 
7.4 
7.4 



5 

5 

4.8 

4.5 

4.6 

4.6 
4.5 
4.5 
9.0 
48 

30 
24 
18 
16 
13 

18 
54 
30 
17 
11 

8.6 
7.0 
7.0 
5.8 
5.0 

5.4 
5.0 
5.0 
6.0 
4.0 
4.8 

4.8 

14 

14 
0.0 
9.9 

9.9 
9.9 
8.6 
8.2 
8.6 

9.0 
14 
16 
18 
14 

14 
14 
11 
14 
14 

9.0 
9.0 
0.0 
14 
8.2 

18 
30 
18 
16 
16 

18 

2 

16 

3 

8.6 

4 

5.4 

5 

5.0 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24  

25 

26 

27 

28 

29 

30 

31 

Note.— Daily  discharge  computed  from  a  foirly  well  defined  rating  curve. 

Monthly  discharge  of  Des  Moines  River  at  Jackson,  Minn.,  for  191t. 
[Drainage  area,  1,160  square  miles.] 


Month. 


Discharge  in  second-feet. 


iLfRTlTniiTn. 


ViniTniifn- 


Mean. 


Per 
square 
mile. 


Run-off 
(depth  in 

inches 

on 
drainage 

area). 


Aceu- 
ncy. 


April 

May 

June 

July 

Augtist 

September 
October. . . 
November. 


479 
214 
80 
18 
176 
14 
54 
30 


214 
80 
5 

4.2 
4.2 
4.9 
4.5 
4.8 


138 
31.7 

8.59 
21.2 

7.40 
12.6 
12.7 


0.246 
.119 
.027 
.0074 
.018 
.0064 
.011 
.011 


0.27 
.14 
.03 
.000 
.02 
.007 
.01 
.01 


DES   MOINES   RIVER   NEAR  FORT  DODGE.   IOWA. 

Location. — ^At  the  upper  highway  bridge  1  mile  upstream  from  Fort  Dodge  and  just 
above  the  Illinois  Central  Railroad  bridge,  about  1  mile  above  the  old  Swede 
Town  bridge  at  which  the  station  was  maintained  during  1905-1906.  The  orig- 
inal bridge  has  been  torn  down  and  the  new  structure  about  15  feet  higher,  which 
has  been  put  in  its  place,  was  found  to  be  unsuited  for  a  gaging  station. 

BecordB  available.— April  23,  1905,  to  July  19,  1906;  August  4,  1911,  to  December 
31,  1912. 
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Drainage  area. — ^Not  measured. 

Oa^.— Chain,  &8tened  to  the  outside  handrail,  downstream  side  of  right  span; 
datum  unchanged. 

Channel. — Bed  composed  of  sand  and  gravel;  considered  practically  permanent. 
One  channel  at  all  stages  broken  only  by  the  bridge  pier. 

I^nter  flow.— Ice  may  affect  the  relation  of  gage  height  to  discharge  during  Decem- 
ber, January,  and  February. 

Aocnracy. — ^The  relation  between  gage  height  and  discharge  may  at  times  be  affected 
by  backwater  from  Lizard  Creek.  Sufficient  discharge  measurements  have  not 
been  made  to  develop  the  discharge  rating  curve  above  1,500  second-feet;  there- 
fore estimates  of  discharge  above  that  point  are  not  published. 

Duchaarge  meaaurements  o/Des  Moinu  River  near  Fort  Dodge,  Iowa,  in  191t. 


Date. 

Hydrographcr. 

iS^t. 

Dis- 
charge. 

Apr.  27 

J.  B.  HOI 

3.63 
1.33 
1.19 

i.rao 

Nov.     Oa 

B.  B.  Sool^ 

103 

6a 

do 

71.5 

a  Keasurement  made  by  wading. 

Daily  gage  height^  in  feel,  of  Dee  Moines  River  near  Fort  Dodge,  Iowa,  for  1912, 

[Ole  C.  Hanson,  observer.! 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

1 

7.0 
6.4 
5.8 
6.0 
4.3 

3.4 
3.6 
3.4 
3.4 
3.0 

3.9 

3.75 

25 

2.4 

3.35 

3.3 

3.3 

235 

3.3 

3.3 

3.4 

3.45 
27 
3.85 
28 

27 

26 
26 
26 
2  6 

3.6 

255 

25 

25 

3.9 

4.0 
3.7 
3.3 
3.0 
28 

8.1 

295 

28 

27 

23 

3.3 
2  3 
215 
3.1 
235 

'  20 
1.95 
1.90 
1.90 
1.85 

1.80 

4.5 

4.0 

3.7 

3.4 

3.0 

3.6 
26 
245 
24 
215 

21 

3.1 

3.0 

1.00 

1.76 

1.80 
1.76 
1.75 
1.90 
23 

235 

23 

1.80 

1.80 

1.68 

1.70 
1.68 
1.65 
1.65 
1.50 

1.48 
1.46 
1.40 
1.35 
1.33 

1.90 
1.30 
1.33 
1.35 
1.40 

1.43 
1.38 
1.35 
1.30 
1.30 

1.35 
1.40 
1.45 
1.40 
1.35 

1.30 
1.30 
1.35 
1.30 
1.40 

1.63 
1.65 
1.63 
1.60 
1.60 

1.55 
1.50 
1.45 
1.40 
1.38 
1.33 

1.30 
1.35 
1.30 
1.15 
1.03 

1.10 
1.10 
1.30 
1.35 
1.10 

1.18 
1.30 
1.43 
1.40 
1.30 

1.43 
1.40 
1.40 
1.60 
1.85 

20 

1.95 

1.90 

1.85 

1.63 

1.70 
1.60 
1.45 
1.40 
1.33 
1.30 

1.80 
1.80 
1.35 
1.30 
1.06 

1.30 
1.30 
1.35 
1.30 
1.38 

1.35 
1.30 
1.30 
1.35 
1.35 

1.33 
1.30 
1.30 
1.33 
1.30 

1.30 
1.33 
1.30 
1.33 
1.35 

1.30 
1.33 
1.30 
1.35 
1.30 

1.30 
1.30 
1.33 
1.30 
1.30 

1.30 
1.15 
1.35 
1.30 
1.30 

1.15 
1.60 
1.35 
1.40 
1.30 

1.40 
1.33 
1.40 
1.40 
1.43 

1.30 
1.43 
1.30 
1.40 
1.38 

1.30 
1.35 
1.38 
1.40 
1.40 
1.38 

1.30 

2 

1.40 

3 

1.43 

4 

1.40 

6 

1.30 

6 

1.33 

7      

1.60 

i.eo 

1.58 
1.58 

1.65 
1.53 
1.50 
1.50 
1.50 

1.60 
1.50 
1.50 
1.50 
1.50 

1.33 

8  

1.30 

0 

1.30 

10 

1.33 

11 

1.33 

12 

1.35 

13,           

1.30 

14 

1.35 

15. 

' 

1.40 

16 

1.43 

17 

1.45 

18 

1.43 

19        

1.40 

ao 

1.40 

31 

1.40 

23       

1.43 

23 

1.40 

34       .     ... 

25 

26 

27        

28      

6.0 
8.9 
8.5 
7.4 

29 

30        

31 

KoTS.— Relation  of  gage  height  to  dischaige  affected  by  ice  an  unknown  amount  Jan.  7  to  30;  no  estimates 
of  diachitfge  i 
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Daiiy  diseharffe,  in  second-feet,  of  Dee  Moinee  River  near  Fort  Dodge,  Iowa,  for  1911-1  f. 


Day. 

Aug. 

Sept. 

Oct 

Nov. 

1       :«. 

Aug. 

Sept 

Oct 

Not. 

1911. 
1 

61 
65 
61 
65 
51 

78 
92 
81 
81 
218 

132 
92 
435 
132 
102 

170 
170 
194 
170 
151 

151 
170 
151 
132 
151 

151 
218 
244 
270 
300 

244 
330 
300 
270 
244 

218 
228 
218 
218 
104 

218 
194 
218 
218 
218 

i  ] 
1  J 

1911. 
6....        --     --- 

86 
51 
65 
92 
85 

92 
98 
81 

78 
78 

81 
73 
81 
65 
85 
81 

78 
85 
85 
81 
81 

92 
81 
81 
81 
92 

92 
81 
81 
85 
92 

230 
300 
300 

270 
27D 

270 
244 
279 
270 
2?0 

290 
270 
270 
270 
244 
244 

IM 

2 

7 

1?) 

8 

8 

170 

4 

20 
39 

30 
49 
51 
45 
54 

58 
65 
58 
65 
65 

9 

5 

0.... 

6 

tl 

7 

2 

8 

Q 

9 

(4 

10 

5 

11 

6 

12 

7 

13 

18 

14 

•9..   . 

15 

0 

1 

Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Not. 

1 
1 

912. 

1,000 
946 
800 
800 

1,000 

1,000 

840 

790 

580 

540 
540 
470 
400 
300 

330 
300 
300 
400 
700 

660 
620 
330 
330 
260 

270 
260 
244 
194 
170 

162 
151 
132 
117 
108 

81 
102 
108 
117 
132 

140 
126 
117 
102 
81 

117 
132 
151 
132 
117 

102 
102 
92 
81 
132 

228 
244 
228 

218 
218 

194 
170 
151 
132 
98 
108 

81 
92 
81 
73 
54 

65 
66 
102 
92 
66 

78 
102 
140 
132 
102 

140 
132 
132 
218 
365 

470 
435 
435 
365 
228 

270 
218 
151 
132 
108 
81 

102 
102 
92 
81 
62 

102 
102 
92 

81 
98 

117 
102 
102 
92 
92 

108 
102 
102 
108 
81 

102 
106 
102 
108 
92 

102 
108 
102 
117 
81 

102 
103 
85 

102 
81 

102 
73 
92 

81 
81 

73 
170 
117 
132 
102 

132 
108 
132 
132 
140 

102 
140 
102 
132 
9S 

102 
92 
126 
132 
132 
126 

m 

2 

123 

8 

140 

4...: 

la 

6 

us 

6 

^ 

7 

85 

8 

a 

9 

1,460 
1,220 

1,580 
1,400 
1,220 
1,110 
620 

620 
620 
580 
540 
660 

470 
435 
400 
400 
365 

830 

a 

10 

1,460 
1,340 

i,ieo 

890 
790 
746 

700 
700 
745 
700 
700 

790 

840 

1,110 

1  280 

1,220 

1,110 
1,000 
1,000 
1,000 
1,000 

Si 

11 

83 

12 

fi2 

13 

102 

14 

117 

15 

132 

16 

140 

17 

151 

18 

140 

19 

113 

20 

m 

21 

132 

22 

140 

23 

133 

24 

26 

26 

27 

28 

29 

30 

31 

1.460 

Note.— Discharge  Nov.  19  to  Dec.  31, 1911.  estimated,  because  of  loe,  ftom  dimatologio  records uid  dis- 
charge of  adjacent  drainage  areas,  as  follows:  Nov.  19-30, 120  second-feet:  Dec.  1-31 ,  150  second-Ceet  Tbese 
estimates  of  dischaige  are  based  on  Insufficient  data  and  therefore  should  be  used  with  caution. 
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Monthly  dMuarge  o/Dea  Moiiies  River  near  Fort  Dodge,  lowdf/or  191 1-1 1. 


Month. 

Discharge  in  second-feet. 

Accu- 

~ 

Maximnm. 

Minimum. 

Mean. 

racy. 

Aaffiist4-31  .      .  . 

IWl. 

98 
435 
300 
330 

29 
51 
132 

67.4 
99.8 

229 

183 

150 

B. 

September ! : 

B. 

October 

B. 

November 

C. 

Deoomber -                                  

D. 

Mfkrcha 

1912. 

Aprilo 

Maya.:::::;:::::::::::::::::::::::.::::::::::::.:::::: 

Jime    ,......,.       .                       

1,000 
244 
470 
117 
170 
151 

108 
81 
54 
62 
73 
81 

417 
137 
168 
98.1 
110 
115 

B. 

July        

B. 

August 

B. 

September , 

B. 

Ortober 

B. 

November  1-23 

B. 

a  See  "Accuracy"  in  station  description. 
DE8  MOINES   RIVER  AT   KEOSAUQUA,   IOWA. 

Itfocation. — ^At  county  bridge,  one-fourth  mile  above  old  dam  site  and  Government 
locks. 

BecordB  available.— May  dO,  1903,  to  July  16,  1906;  April  5  to  December  31,  1910 
(United  States  Engineer  Corps);  August  3,  1911,  to  December  23,  1912. 

Drainage  area. — 14,300  square  miles. 

Gage. — Chain  gage  attached  to  upstream  side  of  bridge  (gage  originally  attached  to 
downstream  side  of  bridge;  changed  because  of  repairs  to  bridge  at  unknown  date) ; 
same  gage  used  throughout  period  of  records.  Datum  unchanged.  A  chain  length 
of  approximately  36.80  feet  maintained  May  30,  1903,  to  November  12,  1912. 
On  November  12,  1912,  the  chain  length  was  changed  to  37.80  feet  and  the  zero 
of  the  gage  scale  moved  1  foot  farther  from  the  pulley,  the  net  result  being 
no  change  in  datum.  See  ''Accuracy. " 

Bench  marks. — ^The  following  descriptions  and  elevations  of  bench  marks  supersede 
those  published  in  Water  Supply  Paper  171.  Elevations  are  referred  to  gage 
datum  with  chain  length  37.80  feet. 

Bench  mark  No.  1. — Chiseled  cross  in  the  bridge  seat  stone  at  northeast  cor- 
ner of  right  abutment  of  the  county  bridge;  elevation,  30.31  feet. 

Bench  mark  No.  2. — Spike  driven  horizontally  in  the  south  side  near  base  of 
oak  tree  on  north  side  of  the  road  about  100  feet  from  the  bridge;  elevation,  32.63 
feet. 
Bench  mark  No.  3. — ^Apparently  destroyed. 

ChanneL — Composed  of  sand  and  gravel  on  the  left  and  rock  on  the  right.  Sand 
shifts  at  flood  stages. 

Diacharge  meaaurementa. — ^Made  from  the  downstream  side  of  the  bridge. 

Winter  flow. — During  1912  no  gage  readings  were  taken  when  the  channel  was 
frozen. 

Accuracy.— Wye  levels  run  August  3,  1911,  November  12,  1912,  and  July  11,  1913  * 
(before  the  preparation  of  this  report),  show  a  discrepancy  between  bench  marks 
and  gage  datum  varying  from  —0.22  to  +0.26  foot.  Using  average  values  from 
these  levels  (which  check  among  themselves),  and  taking  the  elevation  of  bench 

1  July  11, 1013,  by  engineers  of  the  ICiMiaBippi  Power  Co.,  Keokok,  Iowa. 
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mark  No.  1  as  30.11  feet,  as  published  in  Water  Supply  Pftper  171,  the  elevation 
of  the  zero  of  the  gage  has  been  found  to  be  —0.20  foot,  whereas  using  bench 
mark  No.  2  with  elevation  32.88  feet,  as  published  in  Water  Supply  Paper  171, 
the  elevation  of  the  zero  of  the  gage  has  been  found  to  be  +0.25  foot.  Bench  mark 
No.  3  has  apparently  been  destroyed  aud  bench  mark  No.  4  is  simply  a  refer- 
ence point,  being  subject  to  the  same  changes  of  elevation  as  the  gage.  Since  the 
apparent  error  in  the  elevation  of  the  gage  practically  balances  between  bench 
marks  Nos.  1  and  2,  and  there  is  no  definite  change  in  gage  on  record  (except  the 
one  from  downstream  to  upstream  side  of  bridge),  the  daily  gage  heights  and 
discharge  measurements  have  been  referred  to  the  original  chain  length  (36.80 
feet),  no  change  has  been  made  in  gage  datum,  and  bench  mark  elevations  have 
been  adjusted  to  correspond.  These  records  should,  therefore,  be  used  with 
caution.  However,  in  view  of  the  fact  that  five  dischaige  measurements  have 
been  made  during  1910-1912,  the  records  should  be  reliable,  even  though  changes 
have  occurred  to  alter  the  original  relation  between  gage  height  and  dischaige 
which  are  subject  to  more  than  one  interpretation. 

Diachdrge  measuremenU  o/Des  Moine9^  River  at  Keotcnupm,  Iowa,  in  1910-1912. 


Date. 

Ilydiographer. 

Oage 
height.a 

DIs- 
charge. 

Date. 

Hydrographer. 

b2^t. 

DIs- 
charge. 

1910. 
Aug.    4 

A.  D.  l^leweUynft 

FoUausbee  and  Kay. . . . 

FuL 
0.5 

.10 

960 

1019. 
Apr.  90 
Nov.  11 
13 

J.  B.  Hill 

8.38 
.90 
.98 

*?;& 

8.  B.  8oul6 

1,340 

1911. 
Aug.    3 

do 

1,370 

a  Chain  len^  36.80  feet.     See  " Gage"  paragraph  hi  station  deacription. 
b  Corps  of  Bngtaieers,  U.  8.  Army. 

Daily  gage  height^  in  feet,  of  Dea  Moines  River  at  KeoKtuqua,  lovaa^  for  191t, 
[Oscar  McCrary,  observer.] 


Day. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

1 

12.9 
14.5 
16.0 
16.6 
15.9 

14.5 
12.0 
8.7 
6.8 
5.6 

5.1 
4.6 
4.6 
5.7 
6.1 

5.1 
4.9 
4.2 
3.9 
3.2 

3.6 
3.4 

4.0 
4.2 
3.7 

3.0 
3.0 
2.8 
2.7 
2.8 

2.8 
4.4 
4.3 
4.4 
4.6 

3.9 
3.3 
2.7 
2.9 
2.8 

4.5 

■■"s.i" 

2.8 

2.5 
2.2 
2.1 
1.9 
1.9 

1.6 
1.6 
1.5 
1.5 
1.7 
2.4 

2.9 
2.8 
2.4 
2.4 
2.4 

2.6 
2.3 
2.2 
1.9 
1.96 

1.7 

1.65 

1.5 

1.9 

1.65 

2.5 
3.1 
2.5 
2.0 
2.0 

1.85 
1.85 
1.6 
1.6 
1.35 

1.4 

1.2 

1.26 

1.1 

1.2 

1.06 
1.1 

.9 
LO 

.9 

1.0 
.9 
.96 
.8 

1.1 

.9 

.9 
1.1 
2.3 
2.6 

1.86 

1.2 

1.1 
.9 
.95 

.8 

.86 

.7 

.9 

.9 

1.1 

1.0 

1.0 

.85 

.9 

.85 

0.76 
.8 
.7 
.75 
.66 

.7 
.55 
.65 
.56 
.7 

.6 
.6 
.6 
.66 
.6 

.66 
.56 
.66 
.55 

.56 

1.2 
1.4 
1.06 
1.16 
.96 

i.d 

.86 
.9 
.8 
.9 
.76 

0.7 
.76 
.66 

1.8 

1.9 

2.7 
1.9 
1.5 
1.1 
1.15 

1.0 
.05 
.8 

1.2 

1.4 

1.4 
1.2 
1.2 
1.0 
1.06 

.0 
1.0 
.0 
.96 
.8 

.86 

.7 

.8 

.65 

.75 

0.6 
.6 
.6 
.65 
.66 

■*2.'9" 
8.3 
3.1 

3.8 
2.6 
2.35 
2.0 
2.0 

1.8 
1.75 
1.76 
1.6 
1.6 

1.45 

1.4 

1.5 

1.45 

1.4 

1.35 

1.2 
1.05 
1.06 
1.0 
1.0 

1.0 
1.0 

.05 
1.0 

.8 

.0 
.05 
.0 
.05 
1.25 

1.3 

1.25 

1.2 

1.05 

1.06 

1.05 
1.0 
1.0 

.06 

.0 

.05 
.9 
.85 
.8 
.75 

0.76 

2 

.8 

3 

.85 

4 

.9 

5 

.0 

6 

.9 

7 

.85 

8 

.8 

9 

.7 

10 

.7 

11 

.7 

12 

.7 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

31 
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Dctily  diacharffe,  in  aeocmd-feet^  ofDes  Moinu  River  at  Keotattqua,  I<ma,for  1920-19 IB. 


Day. 


Apr. 


May. 


JoDe. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1.. 
2.. 
3.. 
4.. 
6.. 

6.. 

7.. 
8.. 
9.. 
10.. 

11.. 
12.. 
13.. 
14.. 
15.. 

16. 
17. 
18. 
19. 
20. 

21- 
22. 
23. 
24. 
26. 

26. 
27. 
28. 
29. 
30. 
31. 


1010. 


5,770 

11,800 
9,430 
6,460 
5  230 
4,580 

4,320 
3,940 
3,040 
3,700 
3,700 

8,460 
3,340 
8  230 
8,120 
8,010 

2,790 
2,790 
2,790 
2,790 
2,790 

2,580 
2,580 
2,580 
2,380 
2,380 


2,280 
3,700 
3,820 
3,010 
2,480 

2,380 
2,380 
2,680 
3,340 
8,010 

2,580 
2,580 
2,380 
2,280 
2,080 

1,990 
1,990 
2,080 
2,180 
2,180 

2,180 
2,790 
3,010 
2,680 
2,480 

2,480 
2,580 
2,580 
2,790 
2,580 
2,480 


2,280 
2,180 
1,990 
1,990 
1,810 

1,640 
1,560 
1,470 
1  470 
1,560 

1,730 
2,080 
2,790 
4,190 
4,840 

4,320 
3,580 
3,230 
3,010 
2,680 

2.380 
2,080 
1,090 
1,900 
1,810 

1,810 
1,000 
1,000 
1,810 
1,640 


1,640 
1,640 
1,810 
1,730 
1,640 

1,640 
1,470 
1,310 
1,310 
1,310 

1,150 
1,150 
1,000 
1,000 
1,150 

1,150 
860 
860 
860 
860 

860 
860 
860 
730 
730 

730 

730 

730 

4,580 

1,640 


796 
730 
730 
730 
730 

730 
730 
730 
670 
610 

610 
610 
610 
610 
550 

550 
610 
030 
860 
730 

6,600 
1,900 
1,390 
1,150 
1,000 

030 
730 
730 
730 
730 
730 


730 
730 
730 
730 
730 

795 
796 
860 
730 
670 

610 

610 

796 

1,080 

1,000 

860 
730 
730 
730 
610 

670 
1,000 
1,000 
1,000 
1,390 

1,900 
1,560 
1,470 
1,470 
1,640 


1,640 
1,470 
1,470 
1,310 
1,230 

1,000 
1,000 
1,000 
1,000 
930 

860 
795 
796 
730 
730 

730 
730 
670 
610 
670 

730 
730 
730 
670 
610 

670 
730 
730 
730 
730 
730 


730 
730 
730 
730 
730 

610 
610 
610 
610 
610 

610 
610 
610 
610 
610 

610 
610 
610 
610 
610 

610 
610 
610 
610 

eio 

610 
610 
610 
610 
610 


610 
670 
730 
730 
730 

610 
490 
490 
490 
490 

490 
490 
490 
490 
490 

490 
490 
490 
490 
490 

490 
490 
490 
490 
490 

490 
490 
490 
490 
490 
375 


Day. 

Aug. 

Bept 

Oct. 

Nov. 

Dec. 

Day. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1911. 
1 

160 
160 
160 
160 
160 

160 
730 
830 
330 
1,180 

1,000 
3,180 
1,640 
1,470 
1,150 

8,860 
11,600 
6,880 
6,320 
4,450 

3,010 
2,180 
1,810 
1,640 
1,470 

1,310 
1,310 
1,310 
1,310 
1,310 

860 
860 
860 
796 
730 

796 

796 

888 

1,150 

1,810 

1,810 

2,380 

1,310 

730 

795 

730 
670 
610 
730 
1,000 

860 
730 
730 
730 
8,940 

2,380 
1,310 
1,150 
1,080 
1,000 

1911. 

16 

17 

18 

19 

30 

21 

22 

23 

24 

25 

36 

27 

28 

29 

30 

31 

265 
265 
265 
265 
265 

212 
213 
265 
212 
312 

181 
181 
160 
160 
160 
160 

860 

730 

860 

1,470 

1,150 

1,150 
1,000 
860 
1,000 
1,730 

1,150 

860 

3,230 

12,600 

7,160 

1,310 
1,310 
1,470 
1,470 
1,310 

1,230 
1,150 
1,000 
1,000 
1,000 

1,150 

1,000 

1,000 

930 

860 

860 

730 
860 
1,000 
930 
795 

860 
930 

1,150 
860 

1,150 

860 
730 
670 
730 
730 

980 

3 

930 

3 

4 

6 

« 

7 

8 

9 

ID 

11 

12 

13 

14 

16 

366 

375 
366 

366 

330 
365 
365 
365 

366 

265 
330 
330 
376 

1,000 
1,080 
1,160 

1,000 
1,080 
1,000 
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DaUy  diBchargej  in  second-feet^  ofDes  Moines  River  at  Keosauqua,  Ioufa,fcr  1910- 

iPif— Continued. 


Day. 


Apr.      May.     Tone.     July.      Aug.      Sept      Oct      Nov.      Dec. 


1. 
2. 
3. 
4. 
6. 

6. 
7. 
8. 
9. 
10. 

11. 
12. 
13. 
U. 
15. 

16. 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 

26. 
27. 
28. 
29. 
30. 
31. 


1912. 


39,600 
46,000 
52,200 
54,700 
51,800 
46,000 
36,100 
23,800 
17,200 
13,500 

12,000 
10,600 
10,600 
13,800 
12,000 

12,000 
11,500 
9,430 
8,560 
6,600 

7,440 
7,160 
8,850 
9,430 
8,000 

6,040 
6,040 
5,500 
5,230 
5,500 


5,500 

6,770 

10,000 

6,500 

9,720 

4,450 

10,000 

4,450 

10,300 

4,450 

8,560 

4,710 

6,880 

4,190 

5,230 

8,940 

6,770 

3,230 

5,500 

3,340 

10,300 

2,790 

9,800 

2,680 

9,300 

2,380 

8,800 

3,230 

8,300 

2,680 

7,800 

4,710 

7,320 

6,320 

6,820 

4,710 

6,320 

3,460 

5,500 

3,460 

4,710 

3,120 

3,040 

3,120 

3,700 

2,580 

3,230 

2,580 

8,230 

2,060 

2,580 

2,180 

2,580 

1,810 

2,380 

1,900 

2,380 

1,640 

2,790 

1,810 

4,450 

1,560 
1,640 
1,310 
1,470 
1,310 

1,470 
1,310 
1,390 
1,150 
1,640 

1,310 
1,310 
1,640 
4,190 
4,970 

3,120 
1,810 
1,640 
1,310 
1,890 

1,150 
1,230 
1,000 
1,310 
1,310 

1,640 
1,470 
1,470 
1,230 
1,310 
1,230 


1,080 
1,150 
1,000 
1,080 
930 

1,000 
795 
930 
795 

1,000 

860 
860 
860 
930 
860 

930 
795 
930 
795 
795 

1,810 
2,180 
1,560 
1,720 
1,390 

1,470 
1,230 
1,310 
1,150 
1,310 
1,060 


1,000 
1,060 
930 
1,990 
8,230 

5,230 
3,230 
2,380 
1,640 
1,720 

1,470 
1,390 
1,150 
1,810 
2,180 

2,180 
1,810 
1,810 
1,470 
1,560 

1,310 
1,470 
1,310 
1,390 
1,150 

1,230 
1,000 
1,150 
930 
1,060 


860 
860 
860 
930 


5,770 
6,880 
6,320 

5,500 
4,970 
4,320 
8,460 
8,460 

8,010 
2,900 
2,900 
2,580 
2,380 

2,280 
2,180 
2,380 
2,280 
2,180 
2,080 


1,810 
1,560 
1,560 
1,470 
1,470 

1,470 
1,470 
1,390 
1,470 
1,150 

1,310 
1,390 
1,310 
1,390 
1,900 

1,990 
1,900 
1,810 
1,560 
1,560 

1,560 
1,470 
1,470 
1,390 
1,310 

1,390 
1,310 
1,230 
1,150 
1,060 


1,060 
1,150 
1,230 
1,310 
1,310 

1,310 
1,230 
1,150 


Note.— The  open-channel  rating  carve  has  been  applied  throoghont  Relation  of  gage  height  to  dis- 
charge probably  affected  (an  unknown  amount)  by  ice  during  December,  1910.  November  and  December, 
1911,  and  December,  1912.  Estimates  of  discharge  for  these  months  diould  be  used  with  caution.  See 
"  Accuracy  "  in  station  description. 

Monthly  discharge  of  Des  Moines  River  at  Keosauqua,  Iowa,  for  191G-191t. 
[Drainage  area,  14,300  square  miles.]  - 


Month. 


Discharge  in  second-feet. 


Maximum. 


\fintiniim. 


Mean. 


Per 
square 
mile. 


Run-off 
(depth  in 
inches  on 
drainage 

area). 


Accu- 
racy. 


April  5-30.. 

May 

June 

July 

August 

September. 

October 

November. 
December.. 


1910. 


August  3^1. 
September. . 

October 

November. . , 


1911. 


April 

May 

June 

July 

August 

September. 

October 

November. 


1912. 


11,800 
3,820 
4,840 
4,580 
6,600 
1,900 
1,640 
730 
730 


375 
12,600 
11,500 
2,380 


54,700 


6,320 
4,970 
2,180 
5,230 
6,880 
1,990 


2,380 
1,990 
1,470 
730 
650 
610 
610 
610 
375 


160 
160 
860 
670 


6,230 

2,380 

1,640 

1,000 

795 

030 

860 

1,080 


4,060 

2,580 

2,320 

1,260 

963 

945 

876 

630 

523 


251 
1,560 
2,350 

965 


18,600 
6,250 
3,440 
1,650 
1,120 
1,710 
2,600 
1,480 


a284 
.180 
.162 
.068 
.069 
.066 
.061 
.044 
.037 


.018 
.100 
.164 
.069 


1.30 
.437 
.241 
.115 
.078 
.120 
.182 
.108 


a27 
.21 
.18 
.10 
.08 
.07 
.07 
.06 
.04 


.12 
.19 
.06 


1.45 
.50 
.27 
.13 
.00 
.13 
.21 
.11 


B. 
B. 
B. 
B. 
B. 
B. 
B. 
C. 
D. 


C. 
B. 
B. 
C. 


B. 
B. 
B. 
B. 
B. 
B. 
B. 
B. 


Note. 


footnote  to  table  of  daily  discharge. 
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SANGAMON  BIYEB  NBAB  UONTIOELLO,  ILL. 

Iioeatioin.— At  Dlinoia  Central  Railroad  bridge  about  one-half  mile  west  of  Monti- 
cello,  111. 

Becords  available.— February  4,  1908,  to  October  1,  1912;  October  31  to  Decem- 
ber 31,  1912,  when  station  was  finally  discontinued. 

Draixiage  area.— 550  square  miles. 

Oa^. — Standard  chain  gage  attached  to  bridge;  datum  unchsnged. 

GhanneL — Section  is  at  a  pool;  measurements  prior  to  1912  indicated  that  control 
was  pennanent;  measurement  of  July  30,  1912,  indicates  slight  shift. 

Sisohaxge  zneasurementB. — ^Made  from  downstream  side  of  bridge  and  wooden 
trestle  approach. 

Floods.^— The  flood  of  May,  1908,  reached  a  height  of  15<2  feet  on  the  gage. 

Winter  flow. — Ice  usually  affects  the  relation  between  gage  height  and  dischaige 
during  portions  of  December,  January,  and  February. 
The  following  discharge  measurement  was  made  by  P.  S.  Monk: 
July  30,  1912:   Gage  height,  2.94  feet;  dischaige,  81.0  second-feet. 

DaHjf  ffoge  height,  in  feet,  of  Sangamon  River  near  Monticello,  III.,  for  1912, 
[Martin  Doyle,  obeerver.] 


Day. 

Jan. 

Feb. 

liar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

«6.S 
«5.4 
04.8 

•  6.4 
05.1 

0&8 
06. 15 
05.0 

•  4.8 
04.6 

•  4.4 
04.2 

•  4.1 
4.0 

04.0 

•  4.0 

•  4.0 

•  5.3 

•  8.5 

•  8.0 

•  4.4 
"oio" 

*i"7  " 

•  8.6 

•  3.55 

•  3.4 

•  3.4 

•  3.35 

"3."26' 

•  3.2 

•  3.2 

•  3.15 

•  3,2 
3.45 

"'8.'8" 

8.4 

•  ia2 
•9.5 

■'*6.'5' 

•  5.8 

•  5.3 

•  4.9 

•  4.6 

•  4.7 

4.0 

•  3.9 
3.8 
3.9 
9.8 

lao 
"ii'i' 

13.2 
13.9 

12.8 
11.3 
10.8 

**i6.*7* 

las 
10.0 
ia3 
11.7 
11.6 

ia4 
lao 
9.5 
9.0 
8.1 

7.8 

***8."6' 

8.0 
7.1 

6.4 
5.9 
5.6 

■■'9.0' 

7.1 
7.6 
8.9 
10.0 
10.3 

""'9.'3* 

■"8.*9' 
8.0 

7.2 
7.0 

'"ias" 

11.9 

11.2 
11.5 
10.4 
9.9 

9.8 
9.2 
8.5 
7.8 
7.1 

6.7 

"'9."8* 
9.6 
9.6 

9.0 
8.2 
7.5 

"6.2' 

5.8 
5.5 
5.2 
5.0 
4.7 

4.6 
4.7 
4.6 
4.9 

4.5 

■'6.3" 
4.8 
4.4 

4.2 

4.0 
4.0 

"i's" 

3.4 
3.2 
3.2 
8.2 
3.15 

"  '3.95" 
8.75 
3.55 
3.35 

3.65 
3.4 

"3.'6  " 

2.88 

2.79 
2.73 
2.70 
2.60 

2.53 
3.15 
4.9 

2.90 
2.71 
2.60 

■'i'26* 
2.20 
2.19 
2.00 

XOO 
2.11 
2.05 
2.00 
2.00 

2.00 
1.95 
1.95 
1.99 

L90 

2.28 
2.25 

2 

2.95 

3 

2.90 

4                 

3.10 
2.88 

3.15 
3.15 
5.3 

5.8 

3.0 

5 

4.9 

4.5 

■*3.*5** 
4.6 
4.0 

6.8 

8.3 

8.9 

....... 

6.2 
5.0 
4.4 

8.95 
3.6 

...... 

4.0 
3.8 
3.45 

3.2 
2.96 

"3.' 25" 
2.89 

2.49 

2.42 
2.40 
2.39 
2.49 
2.60 

"2.' 78* 
2.85 
2.88 
2.60 

2.50 

2.52 

...... 

4.0 

Z90 
5.2 
3.85 
3.5 

2.82 
2.65 
2.56 
2.42 
2.38 
2.30 

3.0 

6 

2.94 

7 

2.90 

8 

g 

2.62 

10 

2.50 

11 

4.5 
4.2 
4.0 
4-0 
6.7 

5.5 

2.46 

12 

2.42 

13 

2.68 

U 

2.68 

15 

16 

1.96 
2.01 
2.10 
2.06 
2.00 

2.08 

2.61 

17    .      .      .  .  J 

2.82 

18 

4.4 

2.75 

19      

2.60 

20 

3.85 

8.8 
8.6 
8.5 

2.38 

21 

2L31 

22 

6.0 
5.9 
8.1 

8.3 

&0 

7.4 

5l8 

•  5.2 

04.8 

04.6 

•  7.1 

•  5.8 

•  4.4 

8.6 
10.8 
10.4 
BlO.3 

23 

2.00 
2.00 
L99 

1.95 
1.95 
1.94 

2.70 

24 

2L09 

25 

8.8 

8.2 

3.1 

8.0 

2.96 

2.85 

26 ; 

2.62 

27... 

2.42 

28 

2.38 

29 

ao 

1.90 

"i'65" 

2.42 

31 

2.50 

•  Gage  height  to  top  of  loe. 
NoTB.^Relatlon  of  gace  height  to  diechaige  affected  by  ioe  about  Jan.  4  to  Feb.  25,  and  possibly  also  to 
some  extent  duilng  the  first  part  of  March.    Observer  reported  ioe  from  6  to  9  Inches  in  tmckness  during 
January,  and  about  7  inches  during  the  greater  part  of  February.    From  Feb.  29  to  Mar.  11  the  river  Was 
raportea  partly  ttouKk,  with  ioe  about  baU  an  inch  in  thickness.   Gage  was  not  read  on  Sunday. 
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Daily  diseharge,  in  seoond-feetf  of  Sangamon  River  near  Monticello,  lU.,  for  19JM, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

540 
382 

286 

2,120 

1,520 

1,050 

676 

4S0 

366 
302 
258 
272 
226 

180 
170 
160 
170 
1,740 

1,920 
03,220 
4;  530 
6,080 
7,200 

6,440 
3,360 
2,7C0 
•2,700 
2,650 

2,220 
1,920 
2,220 
3,860 
3,730 
03,020 

2,320 
1,920 
1,520 
1,260 
i)50 

864 
a892 
920 
920 
698 

558 

468 
414 

0  837 
1,260 

696 

814 

1,220 

1,920 

2,220 

01,810 

1  400 
01,310 

1,220 
920 

720 

676 

01,550 

2,430 

4,120 

3,240 
3,600 
2,320 
1,830 
01,780 

1,740 

1,350 

1,080 

864 

698 

616 
01,180 
1,740 
1,590 
1,590 

1,260 
980 
790 

a656 
522 

450 
398 
350 
318 
272 

a  251 
230 
258 
272 
258 
302 

244 

a305 
366 
286 
230 

204 
180 
180 
•  155 
130 

120 
102 
102 
102 
98 

al36 
175 
155 
135 
116 

145 
120 
0102 
84 
74 

67 
62 
60 
53 
a50 

48 
98 

302 
o3Q2 

302 

244 
0  187 
130 
258 
180 

636 
1,010 
1,220 
0959 

698 

522 

818 
230 
175 
140 

a  322 

504 
180 
160 
125 

102 
81 
«94 
106 
75 
o76 

76 
61 
53 
a49 
45 

41 
40 
39 
45 
46 

a56 
66 
72 
74 
52 

46 
47 
a70 
93 
180 

76 

350 

165 

130 

olOO 

70 
56 
50 
41 
39 
34 

a  31 
28 
28 
28 
19 

19 
24 

15 

23 
31 
•  62 
98 
74 

96 

96 

366 

450 
•  347 

344 

204 
180 
18D 
432 

396 
0  314 

230 
al9S 

165 

160 
140 
130 

aiao 
111 

93 
84 
61 
T2 

a76 

2 

80 

3 

76 

4 

84 

6 

81 

fl 

79 

7 

76 

8 

21  ! 

19  

19 

•  65 

9 

54 

10 

46 

11 

19 
17 
17 
19 
0I8 

18 
19 
23 
21 
19 

22 
020 
19 
19 
19 

17 
17 

.11 

15 

"*"2i" 

44 

12 

41 

13 

a 

14 

a 

15 

•  56 

16 

54 

17 

7D 

18 

64 

19 

53 

20 

39 

21 

35 

22 

•  48 

23 

^ 

60 

24 

59 

25 

•  56 

26 

1,110 
2,760 
2,320 
2,220 

54 

27 

41 

28 

39 

29 

•  40 

30 

41 

31 

46 

•  Interpolated. 
i:e  heights.    Dally  discharge  oompated  frmi  a 


NoTK.— See  footnotes  to  table  of  daily 
well  defined  between  46  and  1,830  aeoonu-i^.  vea6«  iiwsuw  «.»  «»uu  ^.^  t«,7v, «»«« »»««  w«iu  wwu»u  w 
tween  1,920  and  7,360  second-feet  (rage  heights  10.0  and  14.0  feet).  Discharge  Jan.  4  to  Feb.  25  estimatod 
because  of  loe,  from  gage  heights,  obsenrer's  notes,  dimatolo^ic  records  and  dischanceof  adjaoent  dramagB 
areas,  as  fellows:  Jan  4-31,  300  second-feet;  Feb.  1-25,  200  second-feet.  These  estimates  of  diacfaane  tor 
periods  when  the  relation  of  gage  height  to  discharge  is  believed  to  have  been  affeoted  by  Joe  are  based 
on  insufficient  data  and  therefore  should  be  used  with  caution. 


M(mMy  discharge  of  Sangamon  River  near  Monticello,  III,  for  191t. 
(Drainage  area,  550  square  miles.] 


Month. 


Discharge  In  seoond-feet. 


Maximum. 


Minimum. 


Mean. 


Per 
square 
mile. 


Rnn-oif 
(depth  in 
incneson 
dialnaga 
area). 


Aoeo- 
racy. 


January 

February.. 

March 

April 

May 

June 

July 

August 

S^tember. 

October 

November., 
December.. 


2,760 
7,200 
4,120 
3,600 

366 
1,220 

SiiO 
31 


160 
414 
230 
50 
48 
34 
15 


310 

462 

2,140 

1,290 

1,060 

145 

316 

76.2 

20.2 


0.564 

.840 

3.89 

2.35 

1.93 

.264 

.575 

.139 

.037 


a65 

.91 

4.46 

2.62 

2.22 

.29 

.66 

.16 


450 
84 


176 
57.4 


.104 


.13 


D. 
D. 
C. 
A. 
A. 
A, 
A, 
B. 

a 

B. 
B. 


Note.— See  footnote  to  table  of  dafly  discharge. 
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SANGAMON  BIVEB  AT  BIVEBTON,   ILL. 

I«ocation. — ^At  Wabash  Railroad  bridge  about  one-fourtli  mile  weet  of  depot  at 
Riverton,  HI.,  about  2}  miles  below  the  mouth  of  South  Fork. 

RecordB  available. — ^February  13,  1908,  to  December  31,  1912.  Station  discon- 
tinued December  31,  1912. 

I>rai2iage  area. — ^2,560  square  miles. 

G-a^e. — Standard  chain  gage  attached  to  bridge;  datum  unchanged. 

CliaxuieL — Slightly  shifting;  section  is  at  a  pool;  measurements  to  date  indicate 
that  the  point  of  control  is  not  changing. 

I>iacharg:e  xneaaurexxientB. — ^Made  from  downstream  side  of  three-epan  bridge. 

Ploods. — ^The  high  water  of  1883  reached  a  height  of  approxiioately  32  feet  on  the 
present  gage.  The  high  water  of  1875  is  said  to  have  been  one-half  foot  lower 
than  this.  The  high  water  of  October,  1911,  reached  a  height  of  27.1  feet. 

Winter  flow. — Ice  may  affect  the  relation  between  gage  height  and  discharge  during 
short  periods  of  extremely  cold  weather. 

The  following  dischaige  measurement  was  made  by  P.  S.  Monk: 
July  30, 1912:  Gage  height,  9.82  feet;  discharge,  560  second-feet. 

DaUy  page  height,  in  feet,  of  Sangamon  River  at  Riverton;  III.,  far  191t. 
[J.  H.  Steele,  obeerrer.] 


Day. 

Jan. 

Feb. 

liar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1 

16.8 
14.6 
14.1 
13.4 
13.2 

12.8 
12.6 
12.6 
12.4 
12.3 

12.3 
12.0 
11.8 
11.6 
11.4 

11.4 
11.3 
12.0 
16.1 
17.3 

17.6 
17.1 
17.0 
17.6 
17.6 

16.7 
16.6 
15.0 
14.3 
13.7 
12.0 

12.1 
11.0 
11.6 
11.3 
10.8 

10.5 
10.4 
10.3 
10.1 
10.1 

9.0 
0.8 
9.8 
9.7 
9.6 

9.7 
9.0 
10.4 
11.6 
12.9 

13.1 
13.6 
12.7 
12.6 
13.4 

17.2 
19.4 
21.7 
21.8 

21.4 
19.7 
19.3 
19.7 
19.0 

17.5 
15.2 
13.6 
12.4 
11.9 

11.8 
11.6 
11.3 
122 
17.8 

21.1 
22.8 
23.5 
23.5 
23.4 

24.2 
24.1 
25.2 
25.2 
24.9 

24.2 
23.4 
22.9 
22.8 
23.9 
23.2 

23.0 
23.1 
23.2 
23.0 
22.6 

22.2 
21.8 
21.2 
20.5 
19.6 

18.6 
17.6 
17.0 
16.7 
16.4 

15.7 
15.4 
19.0 
21.2 
21.8 

20.9 
19.8 
19.7 
20.1 
10.4 

18.8 
19.1 
20.0 
21.4 
23.7 

24.5 
23.8 
23.2 
22.9 
22.8 

22.8 
22.5 
21.8 
21.1 
20.4 

19.7 
20.5 
21.0 
21.0 
20.3 

19.6 
19.1 
18.6 
18.0 
17.2 

16.1 
15.0 
14.2 
13.5 
13.1 

12.6 
12.6 
12.5 
13.1 
13.0 
12.6 

12.4 
12.3 
12.2 
12  6 
12.6 

12.0 
11.6 
11.1 
11.0 
10.6 

10.4 
10.2 
10.1 
10.0 
10.0 

13.1 
15.9 
14.6 
14.0 
13.2 

12.6 
12.4 
12.3 
11.7 
11.1 

10.7 
10.4 
10.6 
10.1 
0.9 

9.8 
9.7 
10.3 
10.2 
10.5 

10.5 
11.8 
12  4 
11.6 
11.0 

10.8 
11.1 
11.1 
11.2 
11.4 

11.7 
11.8 
11.5 
10.8 
10.1 

9.7 
9.5 
9.2 
9.1 
9.4 

9.2 

9.0 
8.8 
9.0 
10.0 
9.7 

9.8 
9.8 
9.5 
9.0 
8.7 

8.6 
8.5 
8.4 

""8.'6* 

8.4 
8.4 
8.3 
9.4 
10.5 

10.0 
9.6 
9.8 
9.7 
9.2 

9.3 
10.9 
9.8 
9.2 
9.5 

9.3 
8.9 
9.3 
8.9 
8.9 
8.0 

8.5 
8.3 
8.2 
8.1 
8.0 

8.0 
8.1 
8.0 
7.9 
7.9 

7.9 
7.8 
7.7 
7.7 
7.7 

7.7 
7.6 

7.8 
7.7 
7.7 

7.8 
7.9 
7.8 
7.8 
7.8 

7.8 
7.7 
7.7 
7,6 
7.6 

7.6 
7.5 
7.5 
7.5 
7.5 

7.45 
7.5 
7.45 
7.4 
7.5 

7,5 
7.5 
7.6 
7.5 
7.4 

7.4 
7.4 
7.4 

7.8 
8.1 
8.2 
8.2 
8.3 

8.6 
9.0 
9.6 
9.5 
9.2 

9.2 
9.6 
10.2 
9.7 
9.6 

.     9.4 
9.2 
9.4 
9.6 
9.5 

9.2 
9.0 
8.9 
8.8 
8.7 

8.6 
8.6 
8.5 
8.4 
8.4 

8.3 

2 

8.2 

3 

8.2 

4 

82 

5 

8.2 

6 

8.3 

7 

8.2 

8 

8.2 

g 

8.2 

10 

8.0 

11 

8.0 

12 

7.8 

13 

7.8 

14 

8.0 

15 

8.0 

1« 

8.0 

17 

8.1 

18 

19 

8.1 

20 

8.1 

21 

7.9 

22 

7.9 

23  

7.8 

24 

7.8 

25 

7.9 

26 

7.9 

27 

7.9 

28  

7.8 

29 

79 

30 

8.0 

31   .. 

8.0 

NoTB.— Jan.  8  to  31,  Feb.  2, 3,  and  4  to  20,  observer  reported:  ' 
to  discharge  probably  not  aflecied  by  ice  daring  1912. 


'  No  ice  at  gage."    Relation  of  gage  height 


Digitized  by  VjOOQ IC 


160  SXJEPAOB  WATER  SUPPLY,  1912,  PABT  V. 

Daily  dMutrge,  in  second-feet^  of  Sangamon  River  at  Riverton,  lU.,  for  191 1. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jane. 


July. 


Aug. 


Sopt. 


Oct. 


Nov. 


Dec 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11, 
12 
13 
14 
15. 

10 
17 
18 
19 
20 

21 
22 
23 
24 

25 

26 
27 
28, 
29 
30 
31 


2,820 
2,380 
2,160 
1,830 
1,750 

1,580 
1,600 
1.460 
1,420 
1,390 

1,350 
1,280 
1,200 
1,130 
1,060 

1,060 
1,020 
1,280 
3,260 
3,950 

4,070 
3,840 
3,780 
4,130 
4,130 

3,610 
2,980 
2,650 
2,260 
1,960 
1,620 


1,310 
1,240 
1,130 
1,020 
856 

760 
728 
606 
634 
634 

572 
542 
542 
513 
486 

513 

572 

728 

1,130 

1,620 

1,710 
1,920 
1,540 
1,500 
1,830 

8,900 
5,420 
8,160 
8,300 


7,720 
5,700 
5,330 
5,700 
5,070 

4,070 
2,760 
1,920 
1,420 
1,240 

1,200 
1,100 
1,020 
1,350 
4,250 

7,320 
9,980 
11,300 
11,300 
11,100 

12,700 
12,500 
14,900 
14,900 
14,200 

12,700 
11,100 
10,200 
9,980 
12,100 
10,700 


10,300 
10,500 
10,700 
10,300 
9,620 

8,940 
8,300 
7,450 
6,560 
5,610 

4,600 
4,130 
3,780 
3,610 
3,430 

3,040 
2,870 
5,070 
7,450 
7,580 

7,060 
5,800 
5,700 
6,120 
5,420 

4,910 
5,160 
6,010 
7,720 
11,700 


13,300 
11,900 
10,700 
10,200 
9,980 

9,980 
9,440 
8,300 
7,320 
6,450 

5,700 
6,560 
7,180 
7,180 
6,340 

5,610 
5,160 
4,760 
4,370 
8,900 

3,260 
2,660 
2,210 
1,870 
1,710 

1,500 
1,500 
1,460 
1,710 
1,660 
1,500 


1,420 
1.390 
1,350 
1,500 
1,460 

1,280 

1,130 

955 

920 

792 

728 
665 
634 
603 


1,710 
3,140 
2,430 
2,100 
1,760 

1,500 
1,420 
1,390 
1,170 
955 

824 
728 
792 
634 
672 


642 
513 
096 
666 
760 

760 
1,200 
1,420 
1,130 

920 

856 

955 

965 

900 

1,060 

1,170 

1,200 

1,100 

856 

634 

613 

460 
388 
366 


344 
806 
344 
603 
513 


542 
542 
460 
344 

287 

270 
264 
240 
•  247 
264 

240 
240 
227 
435 
760 


642 

513 


642 
388 
460 

411 
324 
411 
324 
324 
324 


254 

227 
214 
202 
190 

190 
202 
190 
179 
179 

179 
168 
158 
158 
158 

158 
148 
168 
158 
158 

168 
179 
168 
168 
168 

168 
158 
158 
148 
148 


148 
138 
138 
138 
138 

133 
138 
133 
128 
138 

188 
138 
138 
138 
128 

128 
128 
128 


168 
202 
214 
214 
227 

27D 
344 

486 
460 


486 
665 
513 

486 

435 
388 

485 
486 
460 


344 

324 
305 


270 
370 
254 
240 
340 


227 

214 
214 
214 

214 

227 

214 
214 
214 
190 

190 
168 
168 
190 
190 

190 
202 
•  203 
303 
20(2 

17V 
17V 
168 
1«B 
179 

179 
179 
168 
179 
190 
190 


•  Interpolated. 

NOTK.— Dally  diachane  computed  from  a  rating  carve  -wtSl  defined  between  138  and  4,370  saoond-faet 
(ga^  heights  7.5  and  18.0  fiBet).  Discharge  Oct.  19  to  31  estimated,  because  ga^e  was  not  read,  from  precipi- 
tation records  at  220  second-feet,  varying  from  about  150  to  400  second-feet. 

Monthly  discharge  of  Sangamon  River  at  Riverton,  III.,  for  191 1. 
Pralnage  area,  2,560  square  miles.) 


Month. 


Discharge  In  second-feet. 


lU'ftTliiiwm  ■ 


Mean. 


Per 

square 


Run-off 
Cdq>tliln 
mcnesoii 
drainage 
area). 


Aflco- 
racy. 


January 

February.. 

March 

Anril 

}fey 

June 

July 

August 

September. 
October.... 
November. 
December.. 


4,130 
8,300 
14,900 
11,700 
13,300 
3,140 
1,420 
888 
254 


1,020 

486 

1,020 

2,870 

1,460 

572 

306 

227 

148 


665 
227 


168 
168 


2,260 

1.740 

7,640 

6,660 

5,660 

1,220 

743 

409 

176 

171 

355 

194 


0.883 
.680 
2.96 
2.60 
2.21 
.477 
.290 
.160 
.069 
.067 
.130 
.076 


1.02 

.73 

3.44 

3.90 

2.55 

.53 

.38 

.18 

.08 

.08 

.16 

.09 


The  year. 


14,900 


2,270 


.887 


12.09 


NoTB.— See  footnotes  to  table  of  daily  discharge. 
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SANGAMON  BIVEB   NEAB  OAKFOBD,   ILL. 

IioestioDu-^At  highway  bridge  3  milee  northeast  of  Oakford,  111.,  near  the  north- 
weet  comer  of  T.  19  N.,  R.  7  W.,  2J  miles  above  the  Chicago,  Peoria  &  St.  Louis 
Railway  bridge  and  1}  miles  above  the  mouth  of  Crane  Creek. 

BecordA  aTailable.— October  26,  1909,  to  June  30,  1911;  December  10,  1911,  to 
March  SI,  1912.    Station  discontinued  March  31,  1912. 

Drainage  area. — 5,000  square  miles. 

Oage. — Standard  chain  gage  attached  to  bridge ;  datum  unchanged .  The  sea-level  ele- 
vation of  the  zero  of  the  gage  is  468.80  feet. 

GhanneL — Shifting;  the  river  for  some  distance  above  and  below  the  station  has 
been  dredged  and  straightened,  thus  increasing  the  slope  considerably  and  dis- 
turbing the  regimen  of  the  river.  Conditions  along  the  improved  section  are 
probably  reverting  to  their  former  natural  state.  Measurements  to  date,  however, 
indicate  little  if  any  change  in  the  relation  between  gage  height  and  dischaige. 

BisehAxg^  nxeaaurementB. — ^Made  from  downstream  side  of  bridge  and  wooden 
trastle  approaches. 

Ilooda.— The  floods  of  February  and  March,  1907,  May,  1908,  and  October,  1911, 
reached  a  height  of  about  21  feet  by  the  present  gage. 

^^nter  flow. — Ice  may  affect  the  relation  between  gage  height  and  dischaige  during 
portions  of  December,  January,  and  February. 

Aoouzaoy. — Backwater  caused  by  ice  jams  or  drift  lodging  at  the  railroad  bridge 
2}  milee  below  the  gaging  station  may  at  times  affect  the  relation  between  gage 
height  and  dischaige. 

The  following  discharge  measurement  was  made  by  P.  S.  Monk: 
July  31,  1912:  Gage  height,  3.58  feet;  discharge,  959  second-feet. 

Daily  gaffe  height^  infeet^  of  Sangamon  River  near  Ookjord^  III.,  far  191B. 
[E.  J.  Bonnett,  observer.] 


D»y. 

Jan. 

Feb. 

ICar. 

Day. 

Jan. 

Feb. 

Har. 

1                       

9.9 
8.7 
8.2 
7.6 
7.6 

7.7 
7.8 
7.9 
8.0 
7.9 

7.8 
7.8 
7.6 
7.2 
7.0 

"'To' 

4.6 

13.7 
13.6 
12.8 
11.6 
11.1 

10.6 
9.3 
8.1 
7.2 
6.4 

6.0 

6.8 
6.8 
7.8 
10.6 

16 

6.8 
7.0 
7.3 
7.8 
8.6 

lao 

10.4 
10.5 
10.0 
11.4 

4.4 

4.3 
4.8 
6.9 
6.6 

6.0 
6.3 
6.0 
6.3 
7.6 

11.2 
12.2 
13.0 
13.6 

12.5 

2      

17 

14.2 

3                        

18 

16.2 

4      

19 

20 

21 : 

22 

23 

24 

26 

26 

17.0 

6 

17.6 

6 

17.6 

7 

17.3 

8              

17.6 

9 

l&O 

10 

18.1 

11           

18.0 

12 

27::::::::::::::::::::::::::::;::: 

17.7 

13 

28 1 

17.-3 

14 

29 1 

17.0 

15 

30 1 

17.0 

31 

17.1 

Observer 
b;  Jan.  21, 

aov  UKWiig  **yf  «nu.  mm  wv  ««,  vtsmx  uu  uvMt  Biuno*  «iuf .  *■*  wv  mu.  uuioo  mim,  aud,  ,ibum.»  ^\ivsfje  vu.  f ,  frOMO  OVeTJ 

Feb.  8,  water  on  sfdes;  Feb.  9  to  13,  ice;  Feb.  14,  holes  in.  ice;  Feb.  16  to  17,  ice  floattog;  Feb.  25,  some  slush 
ise;  Feb.  27,  ioe  floating;  Feb.28to29,8liuhioe. 


28604»— WBP32&-14 
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Daily  diaeharge,  in  teeoTid-feet,  of  Sangamon  River  near  Oakford^  HI,,  for  1912, 


iHy. 

Jan. 

Feb. 

Mar. 

Bay. 

Jan. 

Feb. 

Har. 

1 

5,680 
4,490 
4,040 
3,540 
3,640 

3,620 
3,700 
3,780 
3,860 
3,780 

3,700 
3,700 
3,460 
3,220 
3,070 

........ 





'"1,676* 
1,390 

10,200 

10,100 

8980 

7,520 

6,960 

5,060 
3,950 
3,220 
21620 

2,320 
2,180 
2,180 
3,700 
6,410 

16 

2,990 
3,070 
3300 
3  700 
4,310 

5,780 
6,200 
6,300 
6,740 
7;290 

1,340 
1290 
1,560 
2260 
2,770 

2,320 
2,  MO 
2,320 
5:540 
3,540 

7,070 

8,240 

0  240 

10,100 

8,600 
U.100 

2                

17 

3 

18 

15^300 
17,300 

4 

19 

5 

20 

18,800 
18.800 

6 

21 

7         

22 

18,100 
18,800 

8 

23 

9    

24 

19,800 

10 

25 

20,100 
12,800 

11 

26 

12 

27 

19,100 

13 

28 

17,800 

14 

29 

17,300 
17,300 

15 

S:::::::;:;::::. :::::::::':::::::: 

31 

17,600 

B  computed  from  a  rattog  curve  well  defined  between  380  and  8,000  aeoood-tet 
(gage  heights  2.0  and  12.d  f set).  Above  14,800  sacond-feet  (gage  height  16.0  feet)  the  rating  carve  is  a  tan- 
gent and  n  based  on  one  discharge  measurement  at  gage  height  16.6  feet.    Figures  for  daily  dischaise  pub- 


Non.~Daily<J 
gam  heights  2.0  f 

jentandnbased  ^  „       ^  „  .      . 

uahed  above  are  for  unobstructed  channel  and  are  probablv  in  ecror  an  unknown  amount  from  Jan.  5  to 
Feb.  22  because  of  ice.    See  notes  to  table  of  daily  gage  height. 

SOUTH  FOBK  OF  SANOAMON   BIVER  NEAR  TATLORVILL.E,    ILL. 

Location.— At  the  Wabash  Railroad  bridge  about  3}  miles  soutiiwest  of  Taylorville, 
about  one-fourth  mile  upstream  from  the  highway  bridge  known  as  tiie  "Half 
Acre  Bridge.'* 

Beoords  available.— February  11,  1908,  to  September  30,  1912;  November  1  to 
December  31, 1912,  when  station  was  finally  discontinued. 

Drainage  area. — 427  square  miles. 

Oage. — Standard  chain  gage  attached  to  bridge.  On  September  2,  1909,  the  gage 
datum  was  lowered  2  feet.  The  gage  heights  to  August  10,  1909,  refer  to  the  old 
datum;  those  from  August  11  to  September  1,  1909,  are  of  no  value  because  <tf 
backwater  from  a  construction  dam  built  and  used  during  that  period.  Gage 
heights  from  September  2, 1909,  to  date,  refer  to  the  new  datum. 

ChanneL — ^In  August,  1909,  a  drainage  ditch  was  dug  along  the  river  in  this  vicin- 
ity, straightening  the  course  of  the  stream,  but  coinciding  with  the  original  <:bann^ 
at  the  gaging  station.  The  cross  section  of  the  channel  was  not  changed  at  the 
measuring  section,  but  the  relation  between  gage  height  and  dischaige  waa  con- 
siderably changed  due  to  the  change  in  slope.  The  channel  shifts  to  some  extend 
but  measurements  to  date  indicate  that  the  point  of  control  is  probably  perma- 
nent. 

Diacharge  meaaorementB. — ^Made  from  downstream  side  of  the  bridge. 

Floods. — Maximum  gage  height  since  establishment  of  gage,  15.9  feet,  occurred  in 
September,  1911.  No  authentic  record  of  floods  prior  to  the  establishment  of  the 
station  is  available. 

Winter  flow. — Ice  may  affect  the  relation  between  gage  height  and  discharge  dur- 
ing parts  of  December,  January,  and  February. 

Accuracy. — During  the  summer  of  1912  the  bridge  to  which  the  gage  is  attached 
was  being  rebuilt.  On  August  2  the  gaging  section  was  full  of  false  work  with 
drift  lodged  against  it,  but  the  effect  of  the  backwater  was  not  determined.  The 
construction  work  was  not  finished  on  December  31.  Because  of  the  probable 
backwater,  the  possibility  of  constant  error  in  the  gage  heights,  and  the  fact  that 
the  imverified  1911  rating  table  was  used  throughout,  the  records  at  this  station 
from  July  1  to  December  31  should  be  used  with  caution. 

No  discharge  measurements  were  made  at  this  station  during  1912. 
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DaUff  gage  hdf^  iafeet^  of  South  Fork  of  Sangaanon  River  near  TaglorviUe,  III.,  for 

t91t, 

[Joieph  Etbridge,  obaenrer.] 


D«7. 

Jan. 

Feb. 

Mw. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1 

6.1 
6.6 
6.3 
6.6 
S.0 

4.7 
4.4 

4.6 
4.6 
4.6 

4.5 
4.4 
4.3 
4.3 

4.8 
4.4 
4.3 

4.1 

3.4 

10.6 

las 

9.7 
8.0 
6.6 

5.6 
4.6 
6.2 
4.8 
4.3 

4.4 

4.6 
4.5 

5.0 
9.2 

11.0 
12.7 
12.2 
12.1 
11.2 

11.0 
12.2 
12.4 
11.6 
10.7 

10.7 
9.8 
10.0 
10.5 
11.7 
11.8 

11.0 
10.6 
10.2 
10.6 
10.1 

lao 

10.0 
9.4 
9.2 
8.6 

7.6 
7.0 
7.4 
7.4 
7.6 

7.6 

7.0 

6.6 

10.0 

lao 

9.8 
9.2 
8.2 
7.6 
6.9 

7.0 
8.2 
9.6 
10.0 
10.9 

12.0 
11.1 
10.3 
9.6 
9.6 

9.6 
10.0 
9.6 
9.8 
8.6 

6.9 
8.6 
9.8 
9.8 
9.4 

8.6 
7.9 
7.2 
6.4 
6.0 

5.8 
5.4 
5.2 
5.0 
4.8 

4.6 
4.6 
5.0 
5.4 
5.2 
5.0 

4.6 
6.0 
4.4 
4.2 
4.0 

3.9 
3.7 
3.6 
3.4 
3.4 

3.3 
3.2 
3.2 
3.2 
3.4 

4.4 

6.2 
7.2 
6.8 
6.2 

6.4 
4.6 
4.4 
4.0 
3.6 

3.5 
3.4 
3.3 
3.4 
3.4 



3.3 
5.8 
6.0 
4.3 
4.0 

4.0 
8.8 
3.8 
8.6 
5.1 

5.2 
4.8 
4.6 
4.4 
4.4 

4.4 
4.0 
3.1 
3.0 
2.75 

2.75 
2.66 
2.55 
2.45 
2.86 

2.30 

2.25 

2.15 

3.8 

6.3 

6.9 

6.0 
4.8 
3.0 
2.65 
2.45 

2.35 
2.25 
2.35 
2.40 
2.50 

2.65 
2.7 
2.45 
2.5 
2.65 

6.8 
6.8 
4.6 
3.6 
3.0 

2.9 
5.0 
4.2 
3.8 
3.4 

3.2 
3.0 
2.96 
2.95 
2.55 
2.35 

2.26 
2.25 
2.16 
2.06 
2.0 

2.55 
2.60 
2.85 
3.00 
2.80 

3.5 
4.0 
3.8 
3.6 
3.6 

3.2 
3.2 
3.2 
3.0 
3.1 

3.06 
2.06 
2.85 
2.76 
2.80 

2.76 
2.70 
2.70 
2.80 
2.70 

2.65 
2.66 
2.66 
2.75 
2.65 

2.75 

2 

2.60 

3 

2.65 

4 

2.70 

5 

2.76 

c 

2.56 

7 

2.76 

8 

2.66 

9 

2.66 

10 

1.96 

1.9 
1.9 
1.85 
1.86 
1.85 

1.86 

1.0 

2.1 

2.3 

2.3 

2.26 

2.25 

2.1 

2.1 

2.05 

2.0 
1.9 
1.8 
1.75 
1.8 

2.56 

u 

2.60 

12 

2.66 

13 

2.56 

14 

2.56 

15 

2.55 

16 

2.66 

17 

2.75 

18...: 

19 

7.7 
9.2 
9.8 

lao 

10.2 
10.0 
9.7 
8.7 

8.2 
7.8 
6.5 
5.9 
6.4 
6.0 

6.1 
6.7 
7.6 

6.0 
6.8 
4.6 
6.6 
8.0 

9.4 
11.6 
12.3 
11.1 

2.76 
2.75 

20 

2.76 

a 

2.75 

22 

2.76 

23 

2.70 

M 

2.65 

25 

2.60 

26 

2.00 

27 

2.60 

28 

2.60 

20 

2.65 

80 

2.66 

31 

NoTB.— Oflge  helots  sboot  July  1  to  Beo.  81  affected  by  backwater  from  foke  work  and  drift  obstructing 
channel,  an  unknown  amount,  probably  a  few  tenths  for  a  maximum,  with  the  minimnm  effect  at  low 
water.  River  reported  ahnoei  free  from  drift  on  Sept.  13, 17,  and  22.  Oage  weight  loet  on  Sept.  6  and 
replaced  Sept.  10.  Oage  heights  Sept.  10  to  Dec.  31  subject  to  unknown  constant  error  due  to  probable 
error  In  ehafai  leugth  caused  by  replacing  weight.  See  ''Accuracy''  in  station  description.  Oacn  heights 
Jan.  3  to  6, 8  to  13. 15  to  31,  Feb.  1, 2, 3, 5  to  10,  and  12  to  19,  read  to  top  of  ice.  Relation  of  gage  height  to 
discharge  aifected  by  ice  about  Jan.  3  to  Feb.  20.  Observer  reported  ice  about  7  inches  in  thicrnesa  during 
January  and  finom  6  to  11  inches  during  February.    On  Jan.  21  obeerver  reported  large  ice  gorge  at  gaging 


DaUy  di&charge,  in  seeond-feety  of  South  Fork  of  Sangamon  River  near  TaylorvUle,  lU., 

for  191t. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1 

253 
201 

1.500 

1,340 

1,050 

455 

297 

209 
133 
177 
147 
115 

121 
133 
127 
161 
806 

1,700 
1,500 
1,300 
1,500 
1,240 

1,200 

1,200 

901 

805 

578 

897 
833 
374 
374 
307 

2,200 
1,740 

909 
909 

909 
1,200 

909 
1,100 

578 

324 

678 
1.100 
1,100 

901 

133 

161 
121 
109 
97 

93 

82 
77 
67 
67 

62 
58 
58 
58 
67 

58 
225 
161 
100 

97 

97 
87 
87 
77 
160 

177 
147 
133 
121 
121 

161 
147 
50 
36 
28 

96 
22- 
26 
27 
30 

36 
88 
28 
30 
36 

22 
22 

20 
10 
15 

•  15 
«15 

•  14 

•  14 
14 

13 
13 
12 
12 
12 

32 
34 
44 
60 
42 

72 
97 
87 
72 
72 

58 
58 
58 
50 
54 

40 

2 

34 

3 

36 

4 

38 

5 

40 

6 

32 

7 

w'.v.y.v.v.v. 

40 

8 

36 

S.:::::::::::::::::  i:.::::- 

86 

10 

..:....--- 

32 

11 

84 

12 



33 

13 

82 

14 

33 

15 

32 

•  Interpolated. 
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SUKFACE  WATBB  BUPPLY,  1912,  PABT  V. 


Daihf  diitharge,  in  tteoond-feet,  of  StnUk  Fork  ofSfmaamon  River  rutar  2>iylonnUc,  IS., 

for  JW5— Continued. 


Day. 

Jan. 

Feb. 

liar. 

Apr. 

May. 

June. 

Jnly. 

Aug. 

Sq»t. 

Oct. 

Nov. 

Doc 

16 

1,.TO0 
2,540 
2,300 
2,240 
1,800 

1,700 
2,300 
2,400 
1,040 
1,540 

1,540 
1,100 
1.200 
1,440 
2,040 
2,100 

307 

333 

207 

1,200 

1,200 

1,100 
806 
400 
307 
324 

333 

400 

000 

1,200 

1,640 

578 
430 
353 
279 
243 

225 
108 
177 
161 
147 

133 
133 
161 
103 
177 
161 

121 
261 
363 
315 
261 

103 
133 
121 
07 

77 

72 
67 
62 
67 

67 

121 
07 
54 
50 
40 

40 
36 
83 
28 
26 

24 
22 
20 
87 
270 
324 

315 
315 
133 
77 
50 

46 
161 
100 

87 
67 

58 

50 
48 
48 
32 
26 

12 
13 
18 
24 
24 

22 
22 
18 
18 
16 

15 
13 



52 
48 
44 
40 
42 

40 
38 

38 
42 
38 

36 
36 
36 
40 
36 

32 

17 

40 

18 

40 

19 

40 

ao 

40 

21 

243 
225 
133 
200 

465 

901 
2,000 
2.300 
1,740 

40 

22 

40 

2S 

38 

24 

36 

25 

34 

28 

84 

27 

34 

28 

U    

10 ; 

11 

14 

21 

36 

30 

36 

31 

•86 

1 

NovE.— Daily  dischazM  compated  from  a  rating  curve  well  defined  between  58  and  1,440  seoond-fBet 
'■•-"-      -.-«-    ..r   .     ...  -r^     .-  .  .     .     ..   .         Bieaearemienta.   Dia- 

1  climatoloKic  reoorda, 
1  to  20, 80  aecond-feet. 

Tfaeee  estimates  of  <Uscliarge  for^perioda' when  the  relation  of  gtge  beicht  to  discharge  Is  bdieved  to  have 
been  affected  by  ice  are  baaed  on  Insufflcient  data  and  therefore  shoola  be  used  with  cautloo. 


Monthly  discharge  ofSotUh  Fork  of  Sangamon  River  near  TaylorviUey  IU,,for  191  f. 
[Drainage  area,  427  square  miles.] 


Month. 


Dftseharga  in  second-feet. 


Per 
square 


Run-off 
(dffithin 
incEssom 
drainage 

•na). 


Accu- 
racy. 


January 

February.. 
Maich 

p^:.v.v.: 

June 

July 

August 

September. 
October..-. 
November., 
December.. 


2,300 

3,540 

1,700 

2,200 

353 

324 

315 

24 


115 
207 
133 
58 

20 
22 
10 


338 

1,180 
833 

642 

110 

101 
75.6 
15.0 


a  473 
.703 
2.76 
1.95 
1.50 
.270 
.237 
.177 
.037 


Ql65 
.85 
3.18 
SL18 
L73 
.31 
.27 
.3D 
.04 


40.5 
36.0 


.116 
.084 


.13 
.10 


D. 
D. 

B. 
B. 
B. 
C. 
D. 
D. 
D. 

D. 
D, 


Note. 


footnotes  to  tables  of  dally  gage  hsight  and  daily  discharge. 


SALT   CBEEK  NEAB   KENNEY,   ILL. 

Ifocation. — ^At  highway  bridge  about  3  miles  west  of  Kenney,  HI.,  near  the  weet 
boundary  of  T.  19  N.,  R.  1  £.,  about  three-fourths  mile  below  the  Vandalia 
Railroad  bridge. 

Breoords  available.— February  14,  1908,  to  October  2,  1912;  October  30  to  Decem- 
ber 31,  1912,  when  station  was  finally  discontinued. 

I>raana^e  area. — 459  square  miles. 

Oage. — Standard  chain  gage  attached  to  the  bridge;  datum  unchanged. 

ChazmeL — Section  is  at  a  pool;  discharge  measurements  to  date  indicate  that  the 
point  of  control  is  practically  permanent 
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IMscharge  measurementB.— Made  from  downstream  dde  of  bridge. 

Floods.— The  flood  of  1882  is  said  to  have  been  1}  feet  higher  than  that  of  1908,  or  to 

have  reached  a  height  of  about  16  feet  by  the  present  gage. 
Wmtex  flow. — Ice  sometimes  affects  the  relation  between  gage  height  and  discharge 

during  portions  of  December,  January,  and  February. 

DxKharge  meaaurements  of  Salt  Creek  near  Kenney^  III,,  in  1912, 
[Hydrographer,  P.  S.  Monk.] 


Bate. 


Dl». 
charge. 


July  29. 


Sec-ft. 
106 
108 


a  Meaaiirement  made  by  wading  at  about  10  feet  below  regular  section. 

Doily  gage  height,  in  feet,  of  Salt  Creek  near  Kenney,  IlL,  for  1912. 
[Chris  McDennott,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

8.7 
8.2 
8.45 
4.0 
^3.5 

a8.1 
«3.15 

•  3.05 
>3.0 
a2L96 

•  2.85 
2.15 

•  2.8 
2.0 

"i.*5  ■ 

6.0 

4.6 

3.8 

8.25 

8.0 

2.7 

2.65 

2.6 

2.5 

2.75 

2.36 

2.3 

2.3 

2.5 

5.8 

5.9 
8.5 
10.2 
13.0 
10.8 

8.8 
6.0 
8.0 
80 
6.9 

6.5 
6.7 
7.4 

lai 

11.0 
9.4 

6.0 
6.5 
5.9 
4.8 
4.7 

4.5 
6.1 
6.1 
5.0 
4.5 

4.0 
3.8 
4.1 
4.1 
4.0 

4.0 
7.3 
8.2 
9.0 
7.2 

6.1 
6.7 
6.1 
5.5 
4.8 

5.0 
4.8 
5.9 
9.3 
9.6 

10.8 
8.0 
7.0 
6.0 
8.2 

7.3 
6.2 
5.3 
4.4 
4.4 

4.4 

5.3 
6.7 
6.2 
5.6 

5.1 
4.7 
4.4 
4.0 
8.8 

3.5 
8.4 
8.2 
8.1 
8.0 

2.8 

2.7 

2.85 

3.5 

8.1 

2.85 

2.7 

2.75 

2.65 

2.6 

2.5 

2.5 
2.4 
2.2 
2.2 
2.2 

21 

2.05 
20 
20 
2.0 

20 
21 
21 
21 
205 

28 
8.0 
22 
20 
1.9 

1.85 

1.8 

1.75 

1.75 

1.7 

1.7 
2.4 
1.8 
4.9 
4.4 

8.5 
8.0 
27 
26 
2  75 

27 
4.4 

4.0 
8.9 
28 

25 

215 

215 

205 

1.95 

1.9 
2  7 
3.0 
25 
21 

20 
1.9 
1.8 
23 
20 
20 

1.8 

1.8 

1.66 

1.65 

1.6 

X.55 

1.55 

1.5 

1.6 

1.8 

1.85 
1.7 
1.6 
1.8 
1.75 

1.65 

1.6 

1.75 

1.8 

L7 

1.6 
1.9 
1.8 
1.8 
1.8 

1.7 
1.55 
1.5 
1.5 
1.4 
1.4 

1.4 
1.4 
1.4 
1.3 
1.5 

1.8 
1.3 
1.3 
1.2 
1.2 

1.2 
1.2 
1.1 
1.3 
L2 

1.2 
1.2 
1.3 
1.2 
1.3 

1.3 
1.2 
1.3 
1.3 
1.8 

1.1 
1.2 
1.1 
1.3 
1.2 

1.1 
1.2 

■"i.3" 

1.4 

22 
245 
225 
225 
20 

265 

3.9 

3.7 

3.4 

3.0 

28 
26 
4.6 
4.7 
4.3 

3.6 
3.4 
3.1 
29 
28 

27 
26 
25 
24 
24 

23 

225 

22 

20 
20 

20 

2 

21 

s 

21 

4 

21 

5 

21 

6 

206 

7 

205 

8 

20 

9 

1.9 

10 

1.7 

11 

2.0 

12 

1.8 

13 

L9 

14 

1.9 

15 

1.85 

16 

•2.35 

•  2.35 
•4.6 

•  5.0 
5.6 

•  5.2 

•  5.0 

•  4.0 

•  2.7 
3.8 

7.7 
7.8 
7.7 
7.7 

1.9 

17 

1.9 

18 

•  6.2 

•  5.5 
4.2 

1.9 

1» 

1.85 

ao 

1.85 

21 ..... 

1.8 

22 

1.8 

23 

1.9 

24 

1.9 

26 

1.9 

26 

4.2 

•  4.2 

•  3.4 
2.8 

•  3.0 
-3.1 

1.9 

27 

1.9 

28 

1.9 

29 

1.8 

ao 

1.8 

31 

1.75 

NoTB.— Relation  of 
|oe6to9inche8lnUii4 


•  Qage  height  to  top  of  Ice. 

height  to  discharge  affected  by  Ice  about  Jan.  3  to  Feb.  23. 
from  Jan.  12  to  Feb.  15. 


Observer  reported 
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Daily  dikharge^  in  ieoond-feet,  of  Salt  Creek  near  Kenney,  lU.,  for  1912. 


Day. 

Jan. 

Feb. 

Mw. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Dae 

1 

886 

206 

1,100 
645 
412 
277 
225 

170 
162 
153 
137 
179 

115 
106 
106 
137 
1,030 

1,070 
2,190 
3,070 
4,680 
3,410 

2,330 
1,100 
1,W) 
1,950 
i;450 

1,370 
1,670 
3,020 
3,520 
2,630 

1,100 
1,290 

707 
676 

614 

1,140 

1,140 

770 

614 

467 
412 
495 
495 
467 

467 
1,620 
2,050 
2,430 
1,580 

1,140 

1,370 

1,140 

933 

707 

770 

707 

1,070 

2,580 

2,740 

3,410 
1,960 
1490 
1,100 
2,060 

1,620 

1,170 

867 

584 

584 

584 

867 
1,370 
1,170 

966 

802 
676 
584 
467 
412 

336 

311 
266 
245 
225 

188 
170 
197 
335 
245 
197 

170 
179 
162 
153 
137 

137 
122 
95 
95 
95 

82 

76 
70 
70 
70 

70 
82 
82 
82 
76 

188 
225 
95 
70 
59 

54 
49 
44 
44 

40 

40 
122 
49 

738 
584 

335 
225 
170 
153 
179 

170 
584 
467 
439 
188 

137 
88 
88 
76 
64 

59 
170 
225 
137 

82 

70 
59 
49 
108 
70 
70 

49 
49 
86 
36 
32 

28 
28 
26 
82 
49 

54 
40 
32 
49 
44 

36 
32 
44 

49 
40 

82 
59 
49 
49 
49 

40 
28 
25 
25 
19 
19 

19 
19 
19 
14 
25 

14 

14 
14 
10 
10 

10 
10 
6 
14 
10 

10 
10 
14 
10 
14 

14 
10 
14 
14 
14 

6 
10 

6 
14 
10 

6 
10 

....... 

19 

95 

lao 

102 
102 
70 

162 
439 
886 
811 
225 

188 
153 
645 
676 
524 

360 
811 
215 
206 
188 

170 
153 
187 
122 
122 

108 
102 
95 
70 
70 

70 

2 

82 

3.     

£2 

4 

.............. 

82 

S 

82 

6 

95 

7 

76 

8 

■  1 

70 

9 

1 

59 

10 

40 

11 

70 

12 

49 

13 

1.  .  . 

59 

14 

1 

59 

16 

M 

16 

89 

17 

59 

i8::::::::::::::::;:;;::i:::::;: 

59 

19 1 1 

54 

20 

54 

21 

49 

22 

40 

23 

50 

24 

170 
288 

1,810 
1,620 
1,810 
1,810 

69 

25 

69 

26 

59 

27 

59 

28 

59 

29 

49 

30 

49 

31 

44 

Note.— Dally  discharge  computed  from  a  rating  curve  well  defined  between  10  and  467  seoond-feet  (gage 
heights  1.2  and  4.0  feet).  Above  gage  height  4.0  feet  the  rating  curve  depends  upon  one  diacliaige  measoro- 
ment  made  in  1908  at  gage  height  10.5  feet.  The  two  discharge  measurements  made  in  1912  verified  the 
1911  rating  curve.  Indlcaung  no  change  in  the  relation  of  gage  height  to  discharge.  Discharge  Jan.  3  to 
Feb.  23  estimated,  because  of  ice,  from  gage  heights,  observer's  notes,  cliraatologic  reoords,  and  diadnrn 
of  adjacent  drainage  areas,  as  fc^ows:  Jan.  3  to  31, 230  seoond-feet;  Feb.  1  to  23, 130  seoond-feet.  These  esti- 
mates of  discharge  for  periods  wh<m  the  relation  or  gage  height  to  discharge  is  believed  to  have  been  affected 
by  ice  are  based  on  insuiBcient  data  and  therefore  should  oe  used  with  cautloa. 


Monthly  discharge  of  Salt  Creek  near  Kenney,  III.,  for  1912. 
[Drainage  area,  459  square  miles.] 


Month. 


Discharge  hi  seoond-feet. 


Maximum. 


mnfmnm. 


Mean 


Per 

square 


Runoff 
f  depth  Jn 
incneson 
dramage 
area) 


Aooo- 
racy. 


January... 
February. 
March. 
Ap 


AprU. 
M£y.. 


ay. 
June. 

July 

August 

September. 
October.... 
November . 
December. . 


1,810 

4,680 

2,740 

3,410 

225 

738 

59 

25 


108 
412 
170 
40 
40 
19 
6 


362 
1,340 
1,090 
821 
99.1 
193 
88.0 
12.6 


a  614 
.780 
2.92 
2.87 

un 

.216 
.420 
•  063 


0.50 

.85 

8.87 

2.64 

2.06 

.24 

.48 

.10 

.03 


676 


6a9 


.484 
.133 


.54 
.15 


NoTB.— See  footnote  to  table  of  daily  discharge. 
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CAHOEXA  CREEK  NEAR  POAG,  ILL. 

lioeaiion.— At  the  Wabaah  Bailioad  bridge,  about  three-fourths  mile  northeast  of 
the  Wabaah  Railroad  station  at  Poag,  III. 

Beoords  available. — December  13,  1909,  to  April  6,  1912.  Station  discontinued 
April  7,  1912. 

Drainas^  area. — ^259  square  miles. 

Gha^. — Standard  chain  gage  fastened  to  bridge;  datum  unchanged. 

Channel. — ^Practically  permanent. 

Biacharge  meaanrementa. — ^Made  from  downstream  side  of  bridge. 

Floods. — Maximum  gage  height  since  establishment  of  gage,  19.0  feet,  occurred  in 
October,  1911.  See  notes  under  ^'Accuracy."  No  available  record  of  floods  prior 
to  installation  of  gage. 

Winter  flow. — Ice  may  affect  the  relation  between  gage  height  and  discharge  during 
short  periods  in  December,  January,  and  February. 

Accuracy. — ^The  high  water  of  October,  1911,  was  due  to  cutting  off  the  flood  chan- 
nel to  the  east  of  the  main  channel  by  a  levee  built  by  the  East  Side  Levee  and 
Sanitary  District.  On  April  7,  1912,  Cahokia  Creek  was  diverted  west  from  a 
point  near  Poag  into  the  Mississippi  River  just  below  the  mouth  of  the  Missouri 
instead  of  flowing  into  the  river  near  £ads  bridge,  East  St.  Louis,  111. 

B^marka.— The  data  collected  are  being  used  by  the  East  Side  Levee  and  Sanitary 
District  of  East  St.  Louis,  111.,  in  its  study  for  flood  control  and  prevention  at 
that  place. 

No  discharge  measurements  were  made  at  this  station  during  1912. 

Daily  gage  height^  in  feet,  of  Cahohia  Creek  near  Poag,  Hl.,for  191t. 
[S.  T.  Sanders,  observer.] 


Day. 

Jan. 

Feb. 

MT. 

Apr. 

Day. 

Jan. 

Feb. 

Mar. 

Apr. 

1 

5.8 
£.2 
4.6 
4.2 
3.6 

3.4 
8.4 
8.3 
3.3 
3.2 

3.2 

63.2 

3.2 

3.2 

""*3'i" 
""is" 

""3*3' 

lao 
7.8 
6.1 
6.0 
4.3 

6.0 
7.2 
7.0 
6.3 
0.0 

6.8 
7.3 
8.0 
8.6 
12.1 

11.4 
12.0 
14.1 
10.0 
8.2 

al2.8 

16 

14.2 
16.0 
16.3 
14.0 
12.2 

13.4 
14.0 
10.2 
7.9 
6.4 

8.4 
12.0 
14.2 
15.3 
16.8 
14.0 

2 

17 

3 

18 

2.8 

4.0 
6.3 
6.8 

6.0 
6.2 
4.8 
4.2 
6.0 

14.4 
14.0 
16.6 
12.0 

4 

19 

5            

20 

6    

21 

6.5 
6.3 
5.0 
5.4 
6.8 

66.0 
5.8 
5.6 

7 

22 

8     

23 

9 

24 

10       

25.::... ....... 

11 

26 

12 

27 

13 

28 

14 

29 

15 

30 

31 

aG 

NoTB.~Re!atto 
iceabotttSiDolifls 

ageheigb 

itswartl 
it  to  top 

heiglitl 

ileesafta 
of  ice. 

odiacha 
LStoFet 

r  Apr.  6. 

rgeaflect< 
^8. 

See  "Accuracy"  in 
xl  by  loe  about  Jan 

station  < 
.  6  to  Fel 

lescriptl 
b.l7.    C 

on, 
^baenrer 
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Daily  discharge,  in  second-feet,  of  Cahohia  Creek  near  Poag,  lU.,  for  1912, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

Day. 

Jan. 

Feb. 

Mar.  1  A^. 

1 

155 
123 
93 
75 
53 

641 
335 
178 
113 
79 

167 
280 
249 
188 
167 

230 
279 
359 
433 
1,020 

887 

1,000 

1470 

641 

383 

1,170 

16 

1,400  ^-- 

2 

17 

1,440 
1,010 

i,aoo 

675 
347 
IM 

407 
1,000 
1490 
1980 
86» 
1,440 

18 

67 
188 
280 

167 
133 
103 
75 
113 

1,550 
1,440 
3380 
1,000 

19 

ao 

21 

22 

8           1 

23 

24 

10 1 

25 

11 1 

26 

12 ' 

27 

13 t 

28 

14 1 

29 

IS ::::::::::::: 

30 

31 

■ 

NoTB.— Daily  discharge  computed  from  a  ratixig  corre  veil  defined  between  35  and  1,350 
(gage  heights  3.0  and  13.6  feet).    Above  1,350  aeoond-Xeet  the  rating  curve  is  based  on  one  discfaai^a 
ment  at  gage  height  16.25  feet. 

Discharge  Jan.  6  to  Feb.  17  estimated,  because  of  Ice,  from  gace  heights,  observer^  notas,  ott 
records,  and  discharge  of  adjacent  drainage  areas,  as  follows:  Jan.  V31, 40  second-fieet;  Feb.  1-17, 25  a 


feet.    ¥hese  estimates  of  discharge  for  ixviods  when  the  relatkQ  of  gage  height  to'dJschane  la  birilsved 
to  have  been  affected  by  ice  are  based  on  insufficient  data,and  therefofe  should  be  used  with  oi 

Monthly  discharge  of  Cahohia  Creek  near  Poag,  III.,  for  191t. 
[Drainage  area,  259  square  miles.] 


Month. 


Discharge  in  seoond-feet. 


Per 
square 


Rim-off 
(dcothin 
inches  on 
dralnaee 
area). 


Aoco- 

ricy. 


January... 
Febrmury. 
March 


3,380 
3,630 


79 


49.6 
306 
90S 


0.193 

L18 

8.51 


a22 
1.27 
4.05 


NoTK.— See  footnote  to  table  of  daily  disdiarge. 

KASKASKIA   RIYEB  NEAB  ASCOLA,   HJL. 

Location.— At  highway  bridge  known  as  the  "Bagdad  Bridge,"  about  4  miles  west 
of  Areola,  111.,  in  the  northwest  part  of  T.  14  N.,  R.  7  E. 

Kecords  available.— April  11,  1908,  to  September  30, 1912;  November  1  to  Decem- 
ber 31,  1912,  when  station  was  finally  discontinued. 

Drainage  area. — 390  square  miles. 

Oage. — Standard  chain  gage  attached  to  bridge;  datum  unchanged. 

Channel. — Probably  permanent.     Dischaige  measurements  to  date  indicate  that 
the  point  of  control  is  permanent. 

Discharge  measurements. — ^Made  from  downstream  side  of  bridge  or  by  wadii^. 

Floods. — ^The  flood  of  May,  1908,  reached  a  height  of  17.3  feet  on  the  gage. 

Winter  flow. — Ice  sometimes  affects  the  relation  between  gage  height  and  dischaige 
during  |>ortions  of  December,  January,  and  February. 
The  following  discharge  measurement  was  made  by  wading  at  a  section  about  50 

feet  below  the  bridge  by  P.  S.  Monk: 
July  27,  1912:  Gage  height,  2.13  feet;  dischaige,  17.0  second-feet 
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Dml§  gaq^  hei^^  infuA^  qf  Kaskaitia  River  near  Areola^  lU.,  /or  X91t. 
[L.L.PiBlfBr,ol)Mryer.] 
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Daj. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

A»g. 

Sept. 

Oct. 

N07. 

Deo. 

1 

2 

S;::;::;::;::::: 

5.4 
5.4 
5.8 
6.8 
5.3 

5.8 
5.8 
5.8 
5.3 
5.8 

5.3 
5.3 
5.3 
5.3 

*"6.*3' 
5.8 

11.8 
9.9 
8.4 
7.2 
t.9 

6.0 
6.7 
5.4 
5.0 
4.6 

4.9 
5.0 
6.1 
6.1 
6.2 

6.3 
6.8 
7.7 
7.9 
8.1 

8.4' 
8.7 
8.9 
9.1 
9.8 

9.8 
10.1 
10.4 
10.7 
10.9 
11.2 

9.4 
9.3 
9.3 
0.2 
0.1 

9.0 
8.0 
8.9 

8.7 
8.7 

8.8 

8.6 
8.6 
8,4 
8.4 

8.3 
8.1 
8.0 
7.9 
7.9 

9.0 
9.1 
9.0 
8.8 
8.8 

8.S 
8.4 
7.9 
8.9 
9.7 

9.6 
9.6 
9.6 
9.4 
9.2 

9.0 
9.0 
8.9 
8.7 
8.8 

8.4 
8.2 
8.4 

8.4 
9.0 

9.1 
9.1 
9.0 
8.9 
8.7 

8.8 
8.4 

f.l 

7.7 

7.8 
7.4 
7.2 
7.2 
7.0 
8.8 

6.6 
6.4 
6.2 
6.0 
5.8 

6.8 
5.4 
5.1 
5.0 
4.7 

4.7 
4.6 
4.1 
4.0 
4.0 

5.3 
6.8 
6.9 
7.1 
6.7 

6.4 
6.9 
6.6 
6.4 
6.1 

4.8 
4.6 
4.6 
4.2 
4.0 

4.1 
4.2 
4.5 
6.1 
6.9 

6.7 

J:? 

4.3 
4.0 

3.9 
8.8 
8.8 
3.9 
4.0 

4.6 
4.8 

"io* 

2.7 
2.7 

2.8 
2.1 
2.2 
2.2 
2.0 
2.0 

2.0 
1.9 

}:l 

1.8 

1.7 
1.7 
1.8 
1.8 
10 

2.1 
2.0 
2.4 
2.8 
2.4 

2.8 
2.2 
2.0 
2.4 
2.4 

2.3 
2.4 
6.8 
6.6 
6.1 

6.0 
4.8 
4.4 
8.8 
8.6 
3.1 

8.0 
2.8 
2.8 
2.7 
16 

14 

11 
10 
1.9 
1.9 

1.8 
1.7 
1.8 

.8 

.8 

.8 

1.0 

1.2 
1.4 
1.4 
1.8 
1.2 

1.2 
1.4 
1.8 
1.8 
1.6 

1.5 
1.4 
1.4 
1.8 
1.8 

1.8 
1.8 
1.2 
1.4 
1.4 

1.3 
1.3 
1.8 
1.2 
1.2 

LI 
1.1 

6 

6 

7 

1.0 

1.0 
1.0 

8 

LI 

9 

1.1 

10..- 

1.1 

U 

1.0 

13. 

0.9 

13 

.9 

14 

.9 

14. 

.9 

18 

.9 

17 

8.0 
8.0 
7.8 
7.8 

7.7 
7.6 
7.6 

8.0 

,9 

18 

.8 

19 

20 

.8 
.8 

21 

.8 

22... 

.8 

23 

.8 

2i 

.8 

25 

7.4 

7.4 
7.7 
8.1 
8.1 

.7 
7 

96 

27 

,7 

28...:::::::::::    ::::: 

7 

29 

.7 

90 

7 

31 

.7 

NoTE.~Re1atiaD  of  nge  height  to  discharge  affected  by  Ice  about  Jan.  4  to  Feb.  28.    Observer  reported 
Joe  2  to  8  indhes  thick  during  January  and  6  to  8  inchea  during  February. 

Daily  discharge,  in  eeooTid-feetf  ofKaakaskia  River  near  Areola,  III.,  for  191g. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dee. 

1 

254 
254 
244 

1,710 

1,230 

767 

500 

448 

820 
287 
254 
214 
178 

205 
214 
224 

224 
345 

358 
432 
598 
842 
889 

1,070 
1,030 
1,030 
1,000 
971 

940 
909 
909 
850 
850 

822 
822 
822 
767 
787 

740 
889 
665 
842 
842 

1,130 
1,130 
1,130 
1,070 
1,000 

940 
940 
009 
850 
822 

787 
714 
787 
787 
940 

971 
971 
940 
909 

860  J 

401 
372 
845 
820 
206 

278 
254 
224 
214 

187 

187 
178 
138 
130 
130 

244 
432 

448 
482 
416 

138 
148 
170 
224 
309 

287 
265 
187 
154 
130 

122 
114 
96 
122 
130 

178 
198 
173 
150 
127 

16 
12 
12 
10 
10 

8 
8 
6 
10 
15 

18 
15 
29 
38 
29 

25 
21 
15 
29 
29 

58 

48 
48 
43 
38 

29 

18 
15 
12 
12 

10 

8 
8 
5 

4 

3 
2 

2 

1.5 

LO 

::::::: 

0.1 

.1 

.6 

.6 

LO 

10 
8 

2 

2 

2 

3 

1.6 

4 

1  5 

5 

LO 

8 

1  0 

7.  ... 

1  0 

8 

, 

1  5 

9 

1.6 

10 

1  6 

11 

1  0 

12 

.7 

13 

.7 

14 

.7 

16 

.7 

16 

.7 

17 

1 

.7 

18 

.6 

19 

1 

5 

20 

1 

.6 
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Daily  dueharge,  in  ieeond-feet,  o/Kaakashia  River  near  Areola,  III,  Jar  ISli—ConXd. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aog. 

Sept. 

Oct. 

Nov. 

Dec. 

a 

767 
850 
909 

971 
1,080 

1,190 
1290 
1,390 
1,500 
1,560 
1,670 

940 
971 
940 
879 
822 

794 
767 
642 
909 
1,160 

822 
767 
689 
620 
596 

577 
537 
500 
500 
465 
432 

872 
809 
276 
254 
224 

196 
178 
170 
146 
130 

104 
81 
68 
43 
43 

38 
18 
21 
21 
15 
15 

25 
29 
276 
276 
224 

214 
196 
162 
114 
98 
64 

1.0 
1.0 

0  5 

22 

2S 

24 

25 

26 

27 

28 

20 

689 

80 

ai 

NoTS.— Dafly  discharge  computed  from  a  rating  curve  well  defined  l)etween  15  and  665  seoond-feet  (gage 
hetehts  2.0  and  8.0  feet),  and  hSily  well  defined  oetween  680  and  1,710  second-feet  (gage  heights  &1  and 
11  j;  feet).  Discharge  Jan.  4  to  Feb.  28  estimated,  because  of  ice,  from  gage  heights  observer's  notes,  dlma- 
tolodo  records  and  discharge  of  adjacent  drainage  areas,  as  follows:  Jan.  4  to  81, 190  seoond-feet;  Feb.  1  to 
28. 200  second-feet.  These  estimates  of  discharge  for  periods  when  the  relation  of  gage  height  to  disdt 
is  oelieved  to  have  been  affected  by  ice  are  based  on  Insuffidmt  data  and  therefore  should  be  used  i 
caution. 

Discharge  July  18  to  22  interpolated. 

Monthly  dieduarge  of  Kaskashia  River  near  Areola,  III.,  for  1912. 
[Dndnage  area,  890  square  miles.] 


Run-otf 
(depth  hi 
xnohflson 
dralnaga 
area). 

Month. 

]£inJmam. 

Mean. 

Per 
square 
mile. 

Aoea> 
racy. 

January.. a    ..... 

196 

217 

741 

859 

807 

264 

126 
65.5 
12.8 

asos 

.556 

1.90 

2.20 

2.07 
.677 
.321 
.168 
.032 

0.58 

.60 

2.19 

2.46 

2.30 

.78 

.87 

.19 

.04 

D. 

FebnMuy . .    .  .... 

D. 

Kf^rPh 

1,710 

1,160 

1,130 

482 

309 

276 

68 

178 

642 

432 

130 

15 

6 

.1 

C. 

April 

A. 

M^.:"::::::::::::::. ..:::::..:: 

A. 

June      ....  ,  

C. 

July 

C. 

August 

c. 

September 

D. 

October 

November 

6 
2 

.1 
.8 

2.94 
.82 

.0075 
.0021 

.008 
.002 

D. 

December. 

D. 

Note.— See  footnote  to  table  of  dally  discharge. 

KASKASKIA   RIVER  AT   SHELBYVILLE,   ILL. 

Looation. — ^At  highway  bridge  in  the  eastern  edge  of  Shelbyville,  111.,  just  above 
the  Chicago  &  Eastern  Illinois  and  Big  Four  railroad  bridges. 

Becords  available.— Februaly  26,  1908,  to  September  30,  1912:  November  1,  to 
December  31,  1912,  when  station  was  finally  discontinued. 

Drainage  area. — ^1,030  square  miles. 

Oage. — Standard  chain  gage  attached  to  bridge;  datum  unchanged. 

Channel. — Somewhat  shifting;  section  at  a  pool;  point  of  control  unchanged. 

Diacharge  measurements. — ^Made  from  downstream  side  of  bridge. 

Floods. — Maximum  gage  height  since  establishment  of  gage  is  25.8  feet  which  occurred 
in  May,  1908.   No  available  records  of  floods  prior  to  installation  of  gage. 

Winter  flow. — Ice  may  affect  the  relation  between  gage  height  and  discharge  dur- 
ing parts  of  December,  January,  and  February. 

Accuracy. — During  high  water  the  relation  of  gage  height  to  discharge  is  liable  to  be 
affected  by  backwater  caused  by  drift  lodging  at  the  two  railroad  bridges  below 
the  gaging  station. 
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July  24.. 
Aug.  23. 


DMuxrge  meaturemenU  o/Kaskaskia  River  at  ShelbyviUe^  lU.,  in  191t. 
[Hydrognpber,  P.  8.  Monk.] 


Date. 


Daily  gage  height^  in  feet,  of  Kashaskia  River  at  SheWyviUe,  III.,  for  191t. 
[Homer  Pound,  obserTW.] 


Daj. 

Jan. 

Feb, 

Mar. 

Apr. 

May. 

June. 

July. 

Au,?. 

Sept. 

Oct. 

Nov. 

Deo. 

1 

8.8 
8.7 
8.7 
8.6 
8.6 

8.6 
8.6 
8.7 
8.8 
8.6 

8.4 
8.2 
8.0 
8.0 

8.1 
7.7 
7.5 
7.4 
7.4 

7.8 
7.2 
7.1 
7.0 
6.9 

6.9 
6.8 
6.8 
6.7 
6.7 

6.9 
7.1 
7.4 
8.4 
9.4 

9.2 
9.0 
8.9 
9.2 
12.3 

16.7 
17.3 
18.9 
18.8 

17.6 
17.5 
16.1 
14.5 
12.6 

10.5 
9.6 
8.7 
8.8 
8.9 

8.2 
7.8 
7.4 
10.2 
14.8 

16.2 
17.9 
18.3 
18.9 
19.0 

19.4 
19.3 
18.7 
17.6 
16.6 

16.1 
15.6 
14.1 
17.1 
17.1 
16.9 

16.8 
16.5 
16.9 
16.5 
18.5 

14.5 
13.3 
12.1 
11.5 
11.1 

10.9 
10.8 
10.7 
10.7 
10.5 

10.4 
10.3 
10.2 
10.7 
1L2 

11.8 
11.5 
11.1 
10.9 
10.1 

10.8 
11.9 
13.5 
15.3 
17.0 

17.3 
16.4 
15.9 
15.2 
14.9 

13.0 
12.1 
11.2 
10.9 
10.4 

10.1 
9.9 
9.8 
9.7 
9.8 

9.9 
9.7 
9.4 
9.0 
&8 

8.4 
8.0 
7.9 
7.6 
7.4 

7.2 
?.2 
7.4 
7.3 
7.5 
7.4 

7.3 
7.2 
7.0 
6.9 
6.8 

6.7 
6.6 
6.5 
6.4 
6.3 

6.3. 
6.2 
6.2 
6.1 
6.1 

7.3 
7.7 
7.4 
7,6 
7.9 

ao 

7.6 
7.2 
7.0 
6.8 

6.6 
7.7 
6.6 
6.5 
6.4 

6.3 
6.2 
6.4 
6.3 
6.3 

6.4 
6.5 
6.4 
6.3 
8.5 

7.3 
6.9 
6.7 
8.9 
8.2 

7.4 
7.3 
7.2 
7.1 
7.0 

6.6 
6.3 
6.2 
6.1 
6.0 

6.8 
6.5 
5.4 
5.3 
5.8 
5.8 

5.7 
5.6 
5.6 
5.5 
5.5 

5.6 
5.4 
5.4 
5.4 
5.5 

5.6 
5.9 
6.1 
6.6 
6.7 

6.4 
6.2 
6.5 

7.2 
8.0 

9.9 
8.4 
7.9 
7.2 
6.7 

7.6 
6.8 
6.1 
6.0 
5.9 
5.8 

5.7 
6.0 
6.2 
6.8 
6.5 

6.1 
5.9 
5.6 
5.5 
5.4 

5.4 

6.2 
5.3 
5.3 
5.3 
5.5 

5.6 
6.7 
5.8 
5.7 
5.7 

5.6 
5.6 
5.6 
5.6 
5.5 

5.5 
5.5 
6.5 
5.5 
5.4 

5.4 
5.4 

5.8 

2 

5.3 

3 

5.4 

4 

5.4 

6 

5.4 

6 

5.4 

7 

8 

5.4 
5.4 

9 

10 

5.4 

5.4 

11 

6.4 

12 

6.4 

13 

5.4 

14 

5.3 
6.3 

5.3 
5.3 
5.3 
5.3 
5.3 

6.3 
5.3 
5.3 
5.3 
5.3 

5.3 
5.3 
5.3 
5.2 
5.2 

5.4 

15 

6.4 

16 

5.4 

17 

5.3 

18 

5.8 

19..           

5.3 

20 



5.2 

21 

12.3 
11.2 
10.9 
10.5 
10.2 

9.9 
9.8 
9.7 
9.2 
8.9 
8.6 

5.2 

22 

5.2 

23 

:::::::   i/a 

5.2 

24 

5.4 
5.4 

5.4 
5.4 
5.4 
5.4 
5.4 

5.2 

25 

5.3 

26 

5.3 

27 

5.3 

28 

5.3 

20 

5.3 

30 

5.8 

31 

5.3 

Non.—Relatlon  of  cage  height  to  diacharge  affected  by  lee  about  Jan.  5  to  Feb.  21;  mge  helf^tB,  Jan.  6 
to  13,  Jan.  21  to  Feb.  18  and  Deo.  12  to  15  were  read  to  top  of  lee.  Observer  reported  Ice  about  Sindiet 
thick  on  Jan.  14. 

Daily  discharge,  in  second-feet,  of  Kashaskia  River  at  Shdbyville,  III.,  for  1912, 


D*y. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Deo. 

1 

1,110 
1,070 
1,070 
1,090 

5,680 
5,620 
4;  820 
3,920 
2,900 

1,860 
1  450 
1,070 
1,110 
1,150 

883 

738 

506 

1,730 

4,090 

5,220 
5,040 
5,270 
5,040 
6,200 

8,920 
3  260 
2,650 
2360 
2,150 

2,060 

?'SS 
1,960 

1,960 

1,880 

5,500 
4,900 
4,700 
4,310 
4,140 

3,100 
2,650 
2,200 
2,050 
1,810 

1,680 
1,580 
1,540 
1,480 

662 

528 
462 
430 
399 

369 
340 
312 
284 
257 

257 
231 
231 
206 
206 

267 
231 
284 
257 
257 

284 
312 
284 
257 
994 

562 
430 
369 
1,150 
882 

122 

105 
105 
90 
90 

90 
76 
76 
76 
00 

106 
160 
206 

310 
309 

122 
182 
231 
309 
312 

206 

160 
105 
90 
76 

76 
72 
67 
63 
63 

::::::: 

61 
63 
63 
63 
00 

105 
122 
140 
122 
123 

106 
106 
106 
106 
90 

68 

2 

63 

3 

78 

4 

78 

5 

76 

6 

76 

7     

76 

8 

76 

9     

• 

76 

10 

1 

78 

11 

1 

78 

12 

78 

13 

1 

76 

14 

...::::i:: 

76 

1* 

1 

76 
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Daily  dUcharge,  in  HcoTid-feet,  of  KtukaMa  River  at  Shdbytnlle,  III.,  for  191 1 — Oontd. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

16 

4,870 
5,850 
6090 
6,440 
6,500 

6,740 
6,680 
6,320 
5  680 
5,100 

4,820 
4,540 
8  700 
5,390 
5,390 
5,270 

1,810 
1,770 
1,720 
i;960 
2,200 

2,500 
2.350 
2,150 
2,050 
1,680 

2,000 
2,550 
3,380 
4,370 
5330 

1,580 
1,490 
1360 
1,190 
1,110 

056 
810 
774 
666 
506 

528 
528 
596 
562 
630 
596 

562 
702 
596 
666 
774 

810 
666 

528 
462 
399 

340 
702 
340 
312 
284 

596 
562 
528 
405 
462 

340 
257 
231 
206 

183 

399 
312 
76 
63 
140 
140 

284 
231 
312 
528 
810 

1,580 
066 
774 
528 
360 

666 

300 
206 

182 
160 
140 

63 
63 
63 
63 
63 

63 
63 

00 
00 
00 
90 
78 

76 
76 
79 
76 
76 

76 
76 
76 

76 
76 

76 

17 

63 

18 

6S 

19 

a 

90 

51 

21 

51 

22 

1,190 
1,150 
1,270 
2,750 

5,180 
5,500 
6  440 
6,380 

51 

23 

63  ■' 

68   

63   

63  ! 

63   

63  : 

51    

51    

51 

24 

51 

25 

68 

26 

6S 

27 

68 

28 

61 

20 

61 

30 

61 

31 

63 

1 

Note.— Dally  dlacharea  computed  flroin  a  rating  curve  poorly  defined  below  182  socond4det  tege  heii^t. 
6.0  feet)  and  well  deflnea  between  206  and  7,100  seoond-feet  (gage  heights,  6.1  and  20i)  feet),  ^bis  rating 
curve  alflers  from  that  used  for  1911  below  528  second-feet  (gage  halgfat,  7.2  feet),  as  a  result  of  the  two  dis- 
charge measurements  made  during  1912.  Discharge  Jan.  5  to  Feb.  21  estimated,  because  of  ioe,  from  cage 
heights^bserver's  notes,  climatoTogio  records,  and  discharge  of  adjacent  drainage  areas,  as  follows:  Jan. 
6  to31,8208econd-feet;  Feb.  1  to  21 ,300secQnd-feet.  Tbeseesomates  of  discharge  for  iMriods  when  the  neiatiaB 
of  gage  height  to  discharge  is  believed  to  have  been  afliected  by  ice  are  based  on  insufOcient  data  and  ' 
ion  uioala  be  used  with  oautioo.   No  reducticn  made  because  of  passible  effect  or  ice  in  December. 

ManUdy  dxKharge  of  Kaskashia  River  ai  SheUbyvUle,  III.,  for  1912. 
[Drainage  area,  1,090  sqoare  miles.] 


Discharge  in  second-feet 

Run-off 

(depth  in 

drainage 
awa). 

Month. 

Mjnimum. 

Mean. 

Per 
square 

Aoeo- 
racy. 

January                         

852 

1,250 

4,100 

2,960 

1,850 

441 

381 

330 

105 

0.827 

1.21 

8.98 

2.87 

1.80 

.438 

.370 

.330 

.102 

0.95 

1.30 

4.59 

3.20 

XOS 

.48 

.43 

.37 

.11 

D. 

February , . 

6,440 
6,740 
6,200 
6,500 

810 
1,150 
1,580 

399 

D. 

March... 

596 

1,680 

'528 

206 

63 
76 
51 

B. 

April 

A. 

iSy.:::::::::::::::;:::::::::: :::. 

A. 

June 

A. 

July 

A. 

August 

B. 

September 

c. 

October 

November 

140 
76 

51 
51 

88.2 
66.0 

.086 
.065 

.10 
.07 

C. 

December 

D. 

NoT£.— See  footnote  to  table  of  dally  discharge. 

KASKASKIA   RIYEB  AT  VANDALIA,   HX.. 

Location.— At  highway  bridge  at  the  east  end  of  Main  Street,  Vandalia,  111. 

Keoords  available.— February  26,  1908,  to  October  4,  1912;  November  1  to  Decem- 
ber 31,  1912,  when  station  was  finally  discontinued. 

Drainage  area.— 1,980  square  miies. 

Gage.— Standard  chain  gage  attached  to  bridge;  datum  unchanged. 

Channel. — Somewhat  shiftrng;  section  is  at  a  pool;  i>oint  of  control  is  apparently 
permanent. 

Discharge  measnrementB. — Made  from  downstream  side  of  bridge. 

Bloods.— The  flood  of  May,  1908,  reached  a  height  of  21.2  feet  on  the  gage;  flood  of 
1882  was  about  22  and  that  of  1875  about  22  8. 
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Winter  flow. — Ice  may  affect  the  relation  between  gage  heights  and  dischaige  dur- 
ing portions  of  December,  January,  and  February. 

Remarks. — ^The  river  is  leveed  along  the  left  bank  for  some  miles  above  and  below 
the  station.  It  is  said  that  the  levees,  by  confining  the  floods,  cause  unnatural 
flood  heights  along  the  right  bank,  and  lawsiiits  to  recover  damages  have  resulted. 
During  extreme  floods  the  levees  sometimes  give  way  and  so  reduce  the  flood 
height;  this  occurred  during  the  floods  of  May,  1908,  and  October,  1911,  flood 
water  for  several  days  passing  around  the  gaging  station.  Former  statements 
that  all  the  flood  water  eventually  passed  the  gaging  station  are  in  error. 

DiKharge  meamremtnU  of  KatkaMa  River  at  Vandalia,  III.^  in  1912. 
[Hydrognpber,  P.  8.  Honk.] 


Date. 


Dis- 
charge. 


Aug.  3. 
21. 


37« 

2,  no 


Daily  gage  height^  infeet^  of  Kaikatkia  River  at  Vandalia,  III.,  for  1912. 
[W.  F.  RadcUfl,  obsflTTW.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1 

8.2 
9.9 
10.2 
10.0 
9.4 

8.6 
7.9 
7.4 
7.2 
7.0 

6.8 
6.2 
5.8 
5.4 
5.0 

5.2 
6.2 

6.1 
6.1 
4.9 

6.0 
6.0 
9.1 
10.5 
12.2 

11.5 
9.0 
7.0 
6.6 
6.2 
5.9 

6.9 
6.7 
6.5 
6.4 
6.0 

4.6 
4.6 
4.4 
4.8 
4.2 

4.0 
4.0 
3.9 
3.8 
4.2 

4.4 

4.5 

4.8 
7.2 
7.0 

6.8 
6.7 
7.0 
9.0 
U.0 

16.2 
18.6 
19.2 
19.6 

18.3 
17.8 
16.8 
14.6 
12.4 

10.0 
8.5 
8.2 
7.0 
6.6 

6.1 
6.6 
8.7 
13.6 
15.8 

17.1 
18.5 
19.2 
19.6 
19.8 

19.6 
19.8 
19.8 
19.0 
18.0 

18.3 
18.6 
19.0 
19.8 
20.1 
19.6 

19.2 
18.4 
17.8 
17.6 
17.3 

17.0 
16.1 
15.2 
13.0 
11.7 

10.0 
9.3 
8.7 
8-5 
8.3 

8.3 
11.6 
13.4 
14.1 
13.4 

12.4 
12.0 
11.9 
10.7 
9.8 

13.6 
16.8 
18.2 
18.7 
17.2 

16.9 
15.2 
14.9 
14.8 
14.5 

14.6 
14.4 
12.8 
11.4 
10.0 

9.2 
8.6 
8.4 
8.4 
8.2 

8.2 
8.2 
8.2 
8.2 
8.2 

8.1 
7.8 
7.6 
7.2 
6.7 

6.2 
6.7 
7.8 
8.8 
9.9 
9.9 

10.4 

10.6 
9.6 
8.2 
7.0 

6.2 
6.0 
4.2 
4.4 

4.1 

3.9 
3.7 
3.6 
3.6 
3.45 

3.7 
4.5 
6.4 
6.6 
7.2 

6.8 
6.0 
6.4 
5.0 
4.8 

4.4 

3.45 

4.0 

4.2 

3.35 

3.2 
5.0 
8.0 
9.0 
7.0 

6.1 
4.4 
5.0 
4.7 
4.5 

4.8 
6.3 
5.6 
11.1 
12.6 

8.4 
7.0 
6.2 
6.6 
4.6 

4.0 
3.6 
3.45 
3.45 
3.3 

3.25 
5.0 
6.5 
9.0 
6.6 
5.8 

6.3 

3.9 

3.16 

8.1 

2.96 

2.75 

2.45 

2.4 

2.4 

2.4 

2.8 
4.4 
5.5 
5.2 
4.4 

4.2 
4.2 
3.9 
3.8 
3.6 

3.4 
3.4 
3.3 
3.2 
3.5 

5.3 

6.5 
6.2 
6.3 
4.2 
4.1 

4.0 
4.9 
4.5 
3.8 
3.8 

3.6 

8.6 

3.5 

3.45 

3.4 

3.4 

3.4 

3.1 

3.05 

3.3 

2.95 
2.6 
2.6 
2.4 
2.36 

2.3 
2.3 
2.2 
2.1 
1.85 

1.75 

1.7 

1.56 

1.4 

1.15 

1.10 
.90 
.86 
.76 

1.5 
1.7 
1.7 
1.7 
1.66 

1.6 

1.4 

1.8 

1.75 

1.6 

1.5 

1.4 

1.25 

1.2 

1.15 

1.1 

1.35 

2.0 

2.76 

3.05 

2.66 
1.8 
1.45 
1.3 
1.26 

1.16 

1.1 

l.l 

1.05 

1.0 

1.0 

2 

1.16 

3 

1.66 

4 

1.76 

6 

2.0 

6 

2.46 

7 

2.1 

8 

2.0 

9 

1.85 

10 

1.8 

11 

1.7 

12 

1.66 

13 

1.6 

14 

1.46 

15 

1.3 

16 

1.3 

17 

1.2 

18 

1.2 

19 

1.16 

20 

1.0 

21 

1.0 

22 

1.25 

23 

1.1 

24 

1.1 

26 

1.1 

26 

1.16 

27 

1.26 

28 

1.3 

29 

1.4 

30 

1.46 

31 

1.6 

NoTK.— Relation  of  gaee  height  to  discharge  affected  by  ice  about  Jan.  2  to  25  and  Feb.  3  to  23. 
Observer  reported  ice  5  inches  thick  on  Jan.  15  with  river  entirely  frozen  over  and  ice  gorged  at  the  rail- 
road bridge  above  the  gagiiig  station  on  Feb.  4. 
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Daily  diBeharffe,  in  deeondrfeet,  of  Kashaakia  River  at  Vandalia,  TU.,  for  191t, 


i>*y. 


Jan. 


Feb. 


Mar. 


Ajv. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Nor. 


Dec 


1.. 
3.. 
3.. 
4., 
6.. 

«.. 

7., 
8.. 
9.. 
10.. 

11.. 
13.. 
13.. 
14.. 
15.. 

le.. 

17.. 
18., 
19.. 
».. 

31.. 
33.. 
33.. 
34.. 
35.. 

36., 
37.. 
38.. 
39.. 
30.. 
31.. 


1,800 


1,010 
945 


3,180 
3,130 
1,360 
1,330 
1,100 
1,010 


i  2,120 
'  2,960 

4,860 
6,440 
6,780 
6,970 


6,340 
6,100 
6,140 
4,580 
3,580 

3,540 
1,930 
1,800 
1,360 
1,330 

1,070 
1,300 
2,000 
4,130 
5,140 

5,770 
6,440 
6,780 
6,970 
7,060 

6,970 
7,060 
7,060 
6,680 
6,300 

6,340 
6,490 
6,680 
7,060 
7,210 
6,970 


6,780 
6,390 
6,100 
6,010 
6,860 

5,730 
5,290 
4,860 
3,840 
3,270 

3,540 
3,250 
3,000 
1,920 
1,840 

1,840 
3,220 
4,020 
4,360 
4,020 

3,580 
3,400 
3,360 
2,830 
3,460 

4,120 
5,630 
6,300 
6,540 
5,830 


6,190 
4,860 
4,710 
4,670 
4,530 

4,530 
4,480 
3,750 
3,140 
3,540 

2,200 
1,960 
1,880 
1,880 
1,800 

1,800 
1,800 
1,800 
1,800 
1,800 

1,760 
1,650 
1,580 
1,430 
1,260 

1,100 
1,260 
1,650 
3,040 
3,500 
2,500 


3,710 
3,760 
2,330 
1,800 
1,360 

1,100 
738 
530 
573 
495 

446 
399 
877 
377 
346 


600 
854 

1,230 
1,430 

1,290 

1,040 

854 

738 


573 
346 
470 
620 
326 


397 

738 

1,720 

2,130 

1,360 

766 
573 
738 
654 
600 


1,130 

914 

3,000 

3,660 

1,880 

1,360 

1,100 

914 


470 

3n 

846 
346 
316 

306 

738 
1,300 
3,130 
1,330 

976 


834 

446 


379 
354 


178 
172 
172 
172 


673 
884 

795 
573 

530 
530 
446 
433 
377 

336 
336 
316 
397 
356 

834 

1,300 

1,100 

824 

530 


470 
610 
600 

432 
422 

377 
377 
366 

336 

336 
336 

279 
270 
316 

254 
199 
186 
172 
166 

160 
160 
149 
130 
117 

109 
105 
94 
83 
70 


90 
106 
105 
105 

94 


113 
100 
97 


74 
73 
70 

67 
80 
130 
223 
370 

306 

113 
86 
77 
74 

70 
67 
67 
64 
63 


62 
70 
9t 
109 
130 

178 
139 
130 
117 
113 

105 
Wl 
97 
86 
77 

77 
73 
73 
70 
62 


74 
67 
67 
67 

70 
74 
77 
83 
86 
90 


NoTi.-— Daily  -dlaoharge  oomputed  from  a  rating  curre  well  defined  between  363  and  3,540  seooad4eet 
(gage  heights  8  and  10  feet).  This  curve  differs  from  that  used  1906-1911;  change  in  the  relation  of  ntga 
heldit  to  discharge  probably  occurred  about  Oct.  3, 1911.  Discharge  Oct.  3  to  Dec.  31, 1911.  publiahMm 
Water-supply  Paper  305,  has  not  been  revised  by  new  curve.  Discharge  Jan.  3  to  35,  and  Feb.  3  to  33, 
estimated,  because  of  ice,  from  gage  heights,  observer's  notes,  cUmatologic  records  and  discharge  of  aiB^ 
cent  drainage  areas,  as  follows:  Jan.  3  to  25, 850  second-feet;  Feb.  3  to  23, 450  second-feet.  These  esti- 
mates  of  discharge  for  periods  when  the  relation  of  gage  height  to  disdiarge  is  believed  to  have  bean 
affected  by  ice  are  baaed  on  insufficient  data  and  therefore  should  be  used  with  cautlca. 

Monthly  discharge  o/Kaslashia  River  at  FancfaZia,  III.  ^  for  1912. 

[Drainage  area,  1,980  square  miles.] 


Month. 


Discharge  in  second-feet. 


Maximum. 


Xfinlinynyt, 


Mean. 


Per 
square 


Run-off 
(depth  in 
uuAeson 
drainage 

area). 


Aon* 

nej. 


January 

February.. 
March 

p.:::::. 

June 

July 

August.... 
September. 
October.... 
November. 
December.. 


6,970 
7,210 
6,780 
5,190 
2,750 
3,660 
1,200 
610 


1,070 

1,840 

1,100 

336 

297 

172 

70 


1,040 

1,430 

6,030 

4,200 

3,580 

922 

1,070 

482 

367 


.722 
2.54 
2.12 
L30 
.466 
.540 
.243 
.135 


a  61 
.78 
2L93 
3.36 
1.60 
.63 
.63 
.28 
.15 


270 
178 


101 
80.6 


.051 
.046 


Note.— See  footnote  to  table  of  daily  discharge. 
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KASKASEXA  BIVEB  AT  CABLTLE,  ILL. 

liocaiion.— At  the  Baltimore  &  Ohio  Southwestern  Railroad  bridge  about  one- 
fourth  mile  east  of  the  railroad  station  at  Carlyle,  111. 

Records  available.— March  2, 1908,  to  September  30, 1912;  November  1  to  Decem- 
ber 31y  1912,  when  station  was  finally  diacontined. 

I>rai2iage  area.—2,680  square  miles. 

Gkb^. — Standard  chain  gage  attached  to  biidge;  datum  unchanged. 

Ghaxmel. — Probably  shifting.  Measurements  during  1912  indicate  a  change  in  the 
point  of  control.  Main  channel  is  broken  by  three  bridge  piers  and  flood  channel 
by  four  additional  piers. 

DiadLarge  zneasurementB.— Made  from  downstream  side  of  deck  bridge. 

Floods. — ^The  flood  of  1882,  which  is  the  highest  known,  is  said  to  have  attained  a 
height  1}  feet  above  the  flood  of  1908,  or  about  32.5  feet  on  the  present  gage. 

Winter  flow. — Ice  may  effect  the  relation  between  gage  height  and  dischaige  during 
portions  of  December,  January,  and  February. 

Artifloial  control. — ^A  dam  3}  feet  high,  about  700  feet  above  the  section,  is  used 
to  store  water  for  the  city  of  Carlyle.  The  average  amount  pimiped  is  about  3,500,- 
000  gallons  every  30  days,  and  during  June,  July,  and  August,  about  4,500,000 
gallons  every  30  days.  The  outfalls  of  one  section  of  the  city  sewage  system  and 
some  private  sewers  are  above  the  section,  so  that  the  diversion  is  negligible. 

Accuracy. — See  footnotes  to  table  of  daily  dischaige. 

Bremarks. — ^The  stream  never  goes  dry  and  during  low  water  the  water  is  hard, 
which  indicates  that  the  flow  is  kept  up  by  springs. 


Diacharge  meaauremtnls  of  Kcuhaskia  River  at  Carlyle^  lU.j  in  191i, 
[Hydrographtf,  P.  B.  Hook.] 


Date. 


Aug.  10. 
10. 


Daily  gage  height^  in  feet,  of  Kashaskia  River  at  Carlyle^  III.,  for  191 1. 
[O.J.KUar.obsamir.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Deo. 

1  

14.2 
14.2 
13.5 
12.1 
a  11. 6 

a  10. 8 
a  10. 7 
a  10.6 
•  10.4 

12.3 
11.6 
11.1 
10.9 
10.6 

9.7 
9.5 
0.4 
9.1 
8.9 

8.8 
8.7 
8.5 
8.4 
8.3 

22.8 
22.9 
23.1 
23.2 
23.2 

23.0 
22.6 
22.1 
21.2 
19.3 

16.2 
14.7 
13.3 
15.1 
19.2 

26.7 
24.9 
24.4 
24.2 
24.0 

23.5 
23.0 
22.7 
22.5 
22.2 

22.0 
21.9 
21.2 
20.4 
19.9 

23.8 
24.1 
23.8 
23.5 
23.1 

22.8 
22.2 
22.0 
21.8 
21.6 

21.2 
20.9 
20.2 
19.4 
18.0 

15.6 
11.0 
13.2 
12.6 
11.1 

10.1 
9.5 
9.2 
8.9 
8.7 

8.4 
8.2 
8.1 
7.9 
9.3 

9.6 
10.1 
10.7 
12.5 
13.4 

13.6 
13.3 
11.3 
9.9 
8.7 

8.3 
8.1 
8.0 
13.0 
15.6 

12.2 
10.0 
8.4 
7.8 
7.3 

7.0 
6.9 
6.8 
6.9 
6.9 

7.5 
7.4 
7.7 
8.4 
10.7 

8.1 

7.9 
7.5 
6.9 
8.8 

9.1 
8.5 
7.6 
7.2 
7.8 

6.6 
6.5 
6.4 
6.8 
6.1 

6.6 
6.9 
6.1 
6.7 
6.6 

6.0 
6.2 
6.6 
6.6 
6.5 

6.2 
6.1 
6.8 
6.6 
6.3 

6.4 

2 

5.4 

3  

6.4 

4  

6.3 

6 

5.3 

6 

7  

5.8 
6.6 

8  

6.5 

9     

6.4 

10  

6.4 

11 

6.4 

12 

10.0 

6.4 

13  

6.3 

14 

6.8 

16 

6.8 

a  Cage  height  to  top  of  loe. 
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IktUff  gage  height,  in  feet,  o/KatbuHa  River  at  Carlyle,  III.,  for  ^Wf— Continued. 


Pay. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Aiig. 

Sept. 

Oet. 

Not. 

Dec 

16 

9.7 

8.3 
8.4 
8.6 
9.9 
11.6 

11.8 
11.7 
11.4 
11.8 
14.6 

18.9 
20.0 
».7 
21.9 

20.4 
21.2 
22.9 
22.7 
23.4 

23.9 
24.6 

24.7 
24.5 
24.4 

24.4 
24.6 
24.9 
26.2 
25.6 
25.9 

18.9 
18.1 
17.4 
18.2 
18.6 

19.1 
19.4 
19.6 
19.7 
19.8 

20.3 
21.2 
22.0 
22.5 
23.2 

14.8 
14.1 
13.5 
13.4 
12.9 

12.7 
12.1 
11.8 
11.7 
10.9 

10.5 
11.2 
13.5 
16.7 
18.2 
18.6 

11.2 
12.0 
13.2 
12.3 
11.1 

10.8 
10.4 
10.3 
10.2 
9.6 

9.2 

8.9 
8.6 
8.5 
8.4 

18.1 
19.3 
19.6 
18.4 
14.6 

12.9 
10.7 
10.1 
8.9 
8.6 

8.2 
7.9 
7.6 
7.7 
10.2 
11.9 

10.6 
9.9 
11.6 
12.7 
10.8 

9.7 
12.4 
12.8 
13.6 
10.9 

9.9 
9.2 
9.1 
9.2 

8.7 
8.4 

6.3 
6.5 
0.6 
6.5 
6.2 

6.2 
6.1 
6.1 
6.0 
6.0 

6.0 
5.9 
6.9 

6.8 
5.8 

ft.S 

6.S 

ft.1 
6^1 

5.8 
«.7 
5.6 

•w6 

6.6 
6w5 

5.1 

17 

5.5 

18        

iL6 

19 

13.2 
•  17.8 

'■18.8 
19.1 
19.3 
19.3 
18.8 

17.6 

ie.e 

15.6 
14.4 
13.9 
13.0 

5.4 

20      

6.4 

21 

5.4 

22 

6u4 

23 

5.3 

24     

5.3 

25 

61 

26 

Il3 

Z! 

5.3 

28 

5l3 

29 

6l9 

SO 

5.3 

81        

5.3 

a  Oage  height  to  top  of  loe. 

NoTB.— Relation  of  gage  height  to  dischaiVB  ailected  bv  ioe  about  Jan.  5  to  26aDd  Feb.  8  to  17.    O) 
reported  ioe  9  to  11  inchee  In  thlokneaB  f^om  Jan.  12  to  19. 

Daily  diaeharge,  in  eeeond-feet,  of  KaehoMkia  River  at  CarlyU^  lU.,  for  191$, 


Daj. 

Jan. 

Feb. 

Ear. 

Apr, 

icay. 

June. 

July. 

Aug. 

B«pt 

OeC 

H*r. 

Dec 

1 

2,360 
2,360 
2,150 
1,730 

1,790 
1,580 

7,700 
7,940 
8,240 
8,390 
8,390 

8,000 
7;480 
6,720 
5,400 
4,060 

2,960 
2,510 
2,090 
2,630 
4,000 

4,700 
5,400 
7,940 
7,630 
8,700 

0,460 
10,600 
10,700 
10,400 
10,200 

10,200 
10,400 
11,000 
11,400 
12,000 
12,500 

12,200 
11,000 
10,200 
9910 
0,610 

8,850 
8,000 
7,680 
7,330 
6,870 

6,570 
6,420 
5,400 
4,700 
4,360 

8,850 
3,560 
3,340 
3,600 
3,720 

3,960 
4,100 
4,200 
4250 
4,300 

4,680 
5,400 
6,570 
7330 
8,390 

9,310 
9,760 
9,810 
8  850 
8;240 

7,790 
6,870 
6,570 
6.270 
5;  960 

5,400 
5,120 
4,560 
4,100 
3,530 

2,540 
2,330 
2,150 
2,120 
1,970 

1,910 
1730 
1640 
1,610 

ilsoo 

1,260 
1,470 
2,150 
3,110 
3  590 
3,720 

2,780 
1410 
2,060 
1880 
i;440 

1,150 
980 
886 
813 
759 

678 
624 
507 
544 
924 

1,470 
1,700 
2.000 
1,790 
1,440 

i;S!l 

1,010 

896 
813 
732 

705 
678 

1,010 
1,150 
1320 
1,860 
2)120 

2,180 
2,000 
1,600 
1,000 
759 

651 

597 

570 

2,000 

2,780 

3,660 
4,050 
4,200 
8,660 
2,450 

1,970 

1,320 

1,160 

813 

705 

624 
544 
440 
492 
1,180 
1,670 

1,760 

678 
518 
888 

312 
280 
268 
280 
200 

440 
414 
492 
678 
1,320 

1,260 
1,000 
1,560 
1,910 
1,350 

1,040 
1.820 
1,940 

?;^ 

868 
896 
759 
678 

507 
614 

440 
290 
786 

868 
705 
466 
362 
518 

228 
210 
192 
176 
145 

176 
210 
228 

73 
116 
146 
248 
210 

130 
160 
238 
228 
210 

100 
146 
266 

210 
176 

176 
160 
160 
146 
146 

130 
116 
100 
80 
86 

73 
73 

61 
61 
61 

50 

2 

50 

3         

50 

4 

40 

5 

40 

6    

40 

7 

61 

8 

61 

9 

50 

10    

60 

11 

60 

12 

50 

13  

1 

40 

14 

1 

40 

15 

40 

1. 

40 

17    

61 

18 

705 
1,090 
1,560 

1,640 
1,610 
1,680 
1,640 
2,480 

3,850 
4,420 
4,940 
6,420 

61 

19    

2S  ::  " 

60 

20 

160 

160 
145 
145 
130 
UO 

130 
115 
115 
100 
100 

60 

21  

60 

22 

60 

23    

40 

24  

40 

25    

40 

26 

3,400 

3,060 
2,760 
2,420 
2,270 
2,000 

60 

27      

40 

28 

46 

29 

60 

30 

40 

31 

40 

NoTK.— Daily  dJachaige  computed  from  a  rating  ourye  not  irall  defined.  The  curve  diflere  fhim  tte 
1911  curre  below  5.660  seoond-feet  (gage  height  21.4  feet)  as  a  xesult  of  the  two  diMharge  lumeuiuiiMaitB 
made  Aug.  19,  1912;  the  ohanee  in  relation  of  gage  height  to  dlsoharM  probably  ooeuned  about  Oct.  7, 
1911,  butthe  discharge  values  from  Oct.  7  to  Dec.  31, 1911,  as  published  in  Wator-Siqpply  Puier  306,  p.  174, 
have  not  been  revised  by  the  new  curve,  the  maTimnm  error  being  about  10  per  cent.  Dfaohaffa  Jan.  6 
to  26  and  Feb.  3  to  17  estimated,  because  of  ioe,  from  gaga  heists, obeerver^  notes.climfttolorio  reoords. 
and  discharge  of  adjacent  drainage  areas,  as  follows:  Jan.  5  to  25^  1,150  seoond-fBet;  Feb.  3  to  17, 750 1 


feet.   These  estimates 
to  have  been  tfleoted 


I  of  dischaise  for  periods  when  the  relation  of  rage  height  to  disohane 
by  ice  are  Based  on  insuflOcient  data  and  theiesore  should  be  used  with 
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MwUhly  dMcharge  ofKoBkaakia  River  at  Carlyle,  IU,,for  191t, 
{Dnlmge  azea,  2,a80  sqmre  mites.) 


Month. 


Discharge  In  seoond-feet. 


MfCTtrn""*. 


Mtnlm^itn 


Per 
square 


Run-ofl 
(depth  in 
inches  on 
drahiage 

81108). 


Acco- 
racy. 


Jannary 

F^lnuarv.. 
March 

^!::::::: 

June 

J11I7 

August 

September. 
October.... 
November. 
I>ecember.. 


e,430 
12,500 
12,200 
0,760 
2,780 
4,200 
2,150 
868 


2,090 
3,340 
1,260 
544 
440 
268 
100 


1,570 
1,600 
7,740 
6,340 
4,400 
1,100 
1,630 
966 
203 


0.586 

.507 

2.80 

2.37 

1.64 

.444 

.608 

.360 

.100 


a68 

.64 

8.33 

2.64 

1.89 

.50 

.70 

.42 

.12 


61 


145 
46.3 


.054 
.017 


.06 
.02 


N01B. 


footnote  to  table  of  dafly  discharge. 

KASKASKIA  RIYER  AT  NEW  ATHENS,   ILL. 


Ijocatlon.— At  the  Illinois  Central  Bailioad  bridge  about  600  feet  north  of  the  rail- 
load  station  at  New  Athens,  111.,  about  1  mile  below  the  mouth  of  Silver  Greek 
and  3  miles  above  the  mouUi  of  Lively  Creek. 

Records  available.— January  23, 1907,  to  September  30, 1912;  October  30  to  Decem- 
ber 31, 1912,  when  station  was  finally  discontinued.  A  record  of  nver  heights 
from  January  23, 1907,  to  October  28,  1909,  was  kept  by  Mr.  C.  J.  von  Roth 
Roffy,  the  present  observer,  for  the  New  Athens  Journal.  The  river  height  was 
taken  on  Wednesday  and  Thursday  mornings  of  each  week,  the  river  height  for 
Thursday  being  published  Friday  with  the  change  in  24  hours  as  obtained 
from  the  river  height  of  Wednesday.  This  record  was  kept  for  the  information 
of  fimners  living  on  the  west  side  of  the  river  who  were  cut  off  from  reaching 
town  when  the  river  reached  a  height  of  30  feet.  The  record  is  authentic. 
The  gage  heights  have  been  reduced  to  the  present  datum,  the  maximum  error 
probably  not  being  over  0.4  foot,  decreasing  as  the  stage  increases.  The  present 
gage  was  installed  November  1, 1909. 

jyxtdxMige  area. — 5,220  square  miles. 

Oa^e. — Standard  chain  gage  attached  to  the  bridge;  datum  unchanged. 

Oliaxmel. — Probably  permanent.  Measurements  to  date  indicate  that  point  of  con- 
trol is  permanent. 

Discharge  zneasarementa. — ^Made  from  downstream  lower  chord  of  bridge  and 
from  wooden  trestle  approaches. 

H.ooda. — ^The  flood  of  the  fall  of  1898  reached  a  height  of  about  34.5  feet,,  referred  to 
the  present  gage  datum. 

Winter  flow. — ^The  relation  between  gage  height  and  discharge  may  be  slightly 
affected  by  ice  during  portions  of  December,  January,  and  February. 

Aoeuraey. — llie  records  at  this  station  should  be  used  with  caution  because  the 
discharge  rating  curve  above  12,000  second-feet  is  an  extension  and  it  seems 
probable  that  backwater  from  Mississippi  River  affects  the  relation  of  gage  height 
to  discharge  when  the  Mississippi  is  in  flood. 

The  following  dischaige  measiirement  was  made  by  P.  S.  Monk: 
August  7, 1912:  Gage  height,  4.92  feet;  dischaige,  585  second-feet. 
29804«— W8P  325-14 12 
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DaUy  gaffe  height,  in  feet,  of  Kcukaskia  Rioer  at  New  Athens,  lU.,  far  1912. 
[C.  T.  TOQ  Both  Roffy,  obserrer.] 


Day. 

Tan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

Not. 

Dec. 

1 

12.6 
12.2 
11.8 
10.7 
9.4 

8.8 
9.7 
9.5 
9.0 
8.7 

8.4 
8.2 
8.2 
8.3 
8.2 

8.0 
7.7 
8.6 
13.9 
16.0 

16.8 
17.6 
18.2 
18.4 
18.2 

17.9 
17.5 
16.7 
15.3 
13.6 
12.2 

11.0 
10.2 
9.8 
9.3 
8.8 

8.2 
7.6 
7.2 
6.8 
6.6 

6.8 
6.2 
6.0 
5.9 
5.8 

5.8 
5.8 
5.8 
6.4 
6.2 

8.8 
9.4 
10.2 
10.0 
9.8 

15.7 
19.0 
20.2 
21.0 

21.6 
22.4 
23,0 
23.0 
23.0 

22.8 
22.4 
21.8 
21.4 
21.0 

20.8 
20.6 
20.0 
18.6 
18.8 

20.0 
21.5 
22.4 
23.2 
23.6 

23.8 
24.1 
24.4 
24.6 
25.0 

25.4 
25.5 
25.4 
25.8 
26.7 
27.3 

r.6 

in 

26.6 
25.7 
24.8 
23.8 
23.2 

22.4 
22.0 
21.6 
21.6 
21.5 

21.0 
21.0 
21.1 
20.8 
20.4 

20.1 
20.0 
19.4 
18.8 
18.^ 

20.2 
22.6 
23.4 
23.8 
24.0 


24.0 
24.2 
34.4 
24.6 
24.4 

24.1 
23.4 
22.8 
22.2 
21.6 

21.8 
21.6 
21.5 
21.2 
20.7 

30.2 
19.0 
16.0 
12.2 
11.0 

10.6 
10,4 
9.8 
9.2 
8.8 

10.0 
9.2 
9.8 
12.8 
15.7 
16.0 

16.0 
U.9 
10.8 
9.6 
11.1 

11.0 
11.0 
10.3 
8.6 
7.4 

6.8 
6.4 
6.0 
5.8 
5.7 

9.3 
18.0 
20.5 
21.2 
21.4 

21.0 
20.0 
17.0 
11.4 
8.8 

8.0 
7.4 
7.0 
7.2 
6.6 

6.2 
6.0 
5.8 
6.7 
7.4 

9.2 
14.2 
14.8 
12.1 

9.9 

9.8 
10.6 
9.8 
9.4 
15.4 

17.0 
17.5 
17.3 
17.2 
17.4 

16.8 
17.5 
16.8 
11.8 
8.6 

7.4 
6.4 
5.9 
5.6 
5.4 
6.0 

8.5 
9.6 
9.0 
7.2 
6.0 

5.3 
4.9 
4.7 
4.5 
4.4 

4.4 

4.5 
6.6 
9.5 
8.5 

9.6 
10.0 
8.2 
7.6 
8.6 

9.0 
8.0 
7.2 
.9.8 
9.9 

8.8 
9.4 
9.1 
7.8 
7.3 
6.4 

5.8 
5.3 
4.9 
4.6 
4.4 

4.2 
5.0 
5.4 
4.7 
4.4 

4.2 
4.0 
3.9 
3.8 
3.7 

S.6 
3.6 
4.0 
4.0 
3.8 

3.9 
3.9 
3.8 
8.8 
8.7 

3.6 
3.4 
3.4 
3.3 
8.2 



2.8 

8.4 
6.1 
4.9 
4.4 
4.0 

4.0 
4.0 
4.5 
4.4 

4.6 

4.4 
4.2 
4.0 
8.9 
4.4 

4.7 
4.6 
4.4 
4.0 
8.8 

8.7 
8.6 
8.4 
8,3 
8.2 

8.2 
8.2 
8.1 
8.1 
8.1 

3wl 

2 

8.0 

8 

8.0 

4 

8.0 

6 

SLO 

6 

SLO 

7 

3L0 

8 

8.0 

9 

8.0 

10 

8.0 

11 

8.0 

12 

8.0 

13 

8.0 

14 

8.0 

15 

a.0 

16 

8L0 

17 

8.0 

18 

8wO 

19 

8wO 

20 

8.0 

21 

810 

22 

8.0 

23 

80 

24 

8.0 

a8_    

8.0 

26 

2.0 

27 

3.9 

28 

3.0 

29 

SLO 

30 

31 

2.0 
2L8 

NoTB.— Relation  of  gage  height  to  discharge  affected  by  ioe  about  Jan.  6  to  27,  and  i>08slbly  also  to  km 
extent  during  February  and  December. 

Daily  diecharge,  in  second-feet,  of  KaskasJna  River  at  New  Athens,  III.,  for  1912. 


Day. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Not. 


Dec 


1 

4,190 

2 

3,960 
3,740- 

3 

4 

3,140 

5 

2,420 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

U 

17...:.::::.::::::;;::;: 

18 

19 

20 

3,300 
2,860 
2,640 
2,360 
2,100 

1,800 
1,510 
1.340 
1,170 
1,090 

1,170 
938 
870 
836 
802 

802 

802 

802 

1,010 


14,400 
17,200 
19,200 
19,200 
19,200 

18,600 
17,200 
15,100 
13,700 
12,400 

11,800 
11,400 
10,300 
8,710 
8,910 

10,300 
14,100 
17,200 
19,000 
21,300 


35,100 
36,200 
37,200 
36,500 
34,400 

31,300 
28,600 
25,500 
22,000 
19,900 

17,200 
15,800 
14,400 
14,400 
14,100 

12,400 
12.400 
12,700 
11,800 
11,000 


22,700 
23,400 
24.100 
24,800 
24,100 

23,000 
20,600 
18,600 
16,500 
14,400 

15,100 
14,400 
14,100 
13,000 
11,600 

10,600 
9.120 
6.460 
3.960 
3,300 


6,460 
4,970 
3,190 
2,530 
3,360 

3.300 
3,300 
2,920 
2,000 
1,420 

1,170 

1,010 

870 

802 

770 

2,360 
8,130 
11,100 
13,000 
13,700 


938 

870 

802 

770 

1,420 

3,310 
5,160 
5,580 
8,900 
2,700 

2,640 
3,080 
2,640 
2,420 
6,000 

7,260 
7,680 
7,520 
7,430 
7,600 


1,960 
2,530 
2,200 
1,340 
870 

656 
560 
516 
474 
454 

454 

474 
1,090 
2,480 
1,060 

2,530 
2,750 
1,800 
1,510 
2,000 


802 
666 
560 
494 
454 

414 


516 
454 

414 
378 
300 
344 
328 

812 
312 
378 
878 
844 


280 
606 

600 
454 

378 

378 
378 
474 
454 


454 
414 
878 
360 
454 

516 
404 
454 
878 
844 


236 
222 


222 


332 


222 


222 
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Daily  distharge,  in  aeecmd-feet,  of  Kashaakia  River  at  New  Athens,  III.,  for  19if— Con. 


Day. 

Jan. 

Feb. 

Har. 

Apr. 

May. 

Time. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

Dec. 

a 

2,100 
2,420 
2,880 
2,750 
2,640 

6,230 
0,120 
10,600 
12,400 

5'SS 

23,000 
24,100 
24,800 
26,200 

27,600 
27,000 
27,600 
28,000 
32,000 
34,100 

10,600 
10,300 
0,680 
8,010 
8,310 

10,600 
17,000 
20,600 
22,000 
22,700 

8,060 
2,070 
2,640 
2,310 
2,100 

2,760 
2,310 
2,640 
4,310 
6,220 
6,460 

12,400 

8,620 
2,100 

1,700 
1420 
1,250 
1340 
1,000 

7,100 
7,680 
7,100 
3,740 
2,000 

1,420 
1,010 
836 
738 
682 
870 

2,200 
1,700 
1,340 
2,640 
2,700 

2,100 
2,420 
2,260 
1,610 
1,380 
1,010 

360 
360 
344 
344 
328 

312 
280 
280 
264 
250 

'■'io8* 

108 

328 
312 
280 
264 
250 

250 
250 
236 
236 
236 

222 

22 

222 

23 

222 

24 

222 

25 

9M 

36 

210 

27 

210 

28 

7,020 
6,030 
4,700 
3,9«) 

210 

29 

210 

30 

210 

81 

106 

Non.— Dafly  dJacharaa  oompated  from  a  rating  curve  well  defined  between  378  and  12,400  seoood-feet 
Cgaea  heights  4.0  and  21.0  feet) .    Bee  "  Aocoracy  "  in  station  description. 

Mean  disoharge  Jan.  0  to  27,  estimated,  because  of  ice,  from  gage  helcfhts,  observer's  notes,  dimatoloclo 
noords,  and  discharge  of  adjacent  drainage  areas,  at  2,300  second-feet.    These  estimates  of  discharge  for 


poiods'when  the  relation  of  gage  heieht  to  discharge  is  oelfeved  tohave  been  affected  by  ice  are  bi 
msafflolant  data,  and  therefore  should  be  used  with  caution.    No  correction  applied  for  possible  effect  of 
Joe  during  February  and  December. 

Monthly  diatharge  of  Kashuhia  River  at  New  Athena,  III.,  for  1912, 
[Drainage  area,  6,220  square  mUes.] 


Month. 


Discharge  in  seoond-feet. 


Maximnm. 


MfnlmiML 


Per 
squars 
mile. 


RmH>fl 
(depth  in 
inches  on 
drainage 
area). 


Accu- 
racy. 


Janusry — 
February.. 

March 

April 

May 

June 

July 

August 

September. 
October.... 
November. 
December.. 


12,400 
34,100 
37,200 
24,800 
13,700 
7,680 
2,760 


802 

8,710 

8,310 

2,100 

770 

682 

454 

260 


2,000 
2,770 
10,300 
10,600 
11,300 
4,200 
3,610 
1,610 
400 


0.666 

.631 

3.70 

3.74 

2.16 

.822 

.602 

.308 

.078 


0.64 

.67 

4.27 

4.17 

2.40 

.02 

.80 

.36 

.00 


606 


108 


378 
220 


.072 
.042 


.08 
.05 


Note.— See  footnote  to  table  of  daily  discharge. 

SHOAL  CREEK  NEAR  BBEESE,  ILL. 

Location. — ^At  the  Baltimore  &  Ohio  Southwestern  Raiboad  bridge  about  1}  miles 

east  of  Breese,  111.,  and  about  3  miles  above  the  mouth  of  Beaver  Creek. 
Becords  available.-— November  5,  1909,  to  September  30,  1912;  October  30  to 

December  31, 1912,  when  station  was  finally  discontinued. 
Drainage  area. — ^760  square  miles. 

Ga£^e. — Standard  chain  gage  attached  to'  bridge;  datum  imchanged. 
ChanneL — Practically  permanent;  rough,  as  rock  has  been  placed  in  bed  of  stream 

under  bridge  to  prevent  scour. 
IMacharge  measurements. — ^Made  from  upstream  side  of  bridge  and  also  from 

downstream  side  of  wooden  trestle  over  overflow  channel  during  floods.    There 

is  a  good  wading  section  just  above  the  bridge. 
Floods. — ^The  mairimum  gage  height  since  establishment  of  the  gage — 19.6  feet — 

occurred  in  October,  1911.   No  available  records  of  floods  prior  to  installation  of 
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Winter  flow.— The  relation  between  gage  height  and  diachaxge  may  be  digjidy 
affected  by  ice  during  short  periods  in  December,  January,  and  February. 

Begnlation. — The  intake  of  the  Breese  municipai  pumping  system  is  about  one- 
fourth  mile  above  the  section,  but  the  quantity  of  water  diverted  is  negligible. 

Bemarka. — The  stream  is  fed  by  springs  and  has  never  been  known  to  go  dry  at  this 
point. 

The  following  dischaige  measurement  made  was  by  wading  at  a  section  about  20 
feet  above  the  bridge  by  P.  S.  Monk: 
August  19, 1912:  Gage  height,  1.48  feet;  discharge,  63.0  second-feet. 

Daily  gaffe  height^  in  feet,  of  Shoal  Creek  near  Breeee,  lU.,  for  1912. 
[Jdtm  Nocdmaa,  obserrer.] 


Day. 

7«n. 

F^b. 

Har. 

Apr. 

May. 

JtmB. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dee. 

1 

5,7 
3.1 
2.6 
2.4 
2.3 

2.2 
1.9 
1.7 
1.7 
1.65 

1.65 
1.6 
1.6 
1.6 
1.6 

1.6 
1.6 
6.4 
9.4 
12.5 

11.2 
6.2 
6.1 
5.0 
5.7 

5.6 
4.6 
4.2 
3.1 
2,7 
2.5 

2.1 

1.9 

1.8 

1.75 

1.7 

1.7 

1.65 

1.65 

1,66 

1.65 

1.65 
1.6 
1.6 
1.6 
1.6 

1.7 

1.75 

2.1 

3.7 

6.4 

6.1 
4.4 

2.3 
2.2 
4.8 

13.1 
15.2 
16.0 
17.2 

18.1 
17.9 
16.7 
8.0 
5.5 

4,0 
3.6 
3.5 
3.4 
3.5 

3,8 

'.V.'.V.'. 

■'ii'i' 

17,6 
17.2 
16.6 

12.6 
14.6 
15.2 
10.9 
18.0 
18.8 

18.4 
18.6 
17.4 
14.2 
13.4 

9.4 

6.8 
6.8 
6.8 
6.8 

6.4 
6.3 
6.0 
8,6 
13.0 

11.4 
12.2 
13.7 
15.4 
15.6 

11.4 
7.0 
8,0 
7.8 
7.6 

15.2 
16.2 
17.0 
18.0 
18.6 

18.6 
18.4 
17.6 
13,2 
9.0 

5.0 
4.4 
3.4 
3.2 
3.2 

5.0 
9,0 
8.4 
5.2 
3.6 

3,0 
2.6 
2.6 
2.4 
2.2 

2,1 
2.0 
1.8 
5.0 
3.6 

3.0 
2.4 
6.5 
6.4 
8.8 
4.4 

3.4 
3.3 
3.2 
2.8 
2.6 

2.2 
1.85 
1.65 
1.45 
1.45 

1.4 

1.35 

1.35 

1.3 

4.8 

1.95 
9.0 
10.4 
4.4 
3.4 

3.2 

2.8 

2.4 

1.95 

1.55 

1.35 

1.35 
1.66 
1.5 
1.45 

1.85 
1.45 
1.8 
1.95 
2.5 

1.8 
1.5 
1.55 
1.35 
2.4 

6.2 

2.1 

1.95 

7.2 

6.5 

2.0 
7.0 
10.4 
7.4 
3.6 

2.0 

2.0 

1.75 

1.6 

1.55 

1.35 
1.25 
1.25 
1.05 
1.05 
1.0 

0.95 
.95 
1.05 
1.05 
1.1 

1.1 

1.05 

1.05 

1.2 

1.15 

1.15 
1.15 
1.3 
1.45 
1.65 

1.85 
1.65 
2.6 
1.6 
1.4 

1.35 

8.1 

1.6 

1.3 

1.35 

1.4 

3.2 

1.56 

1.4 

1.4 

1.3 

1.2 
1,2 
1.1 
1.1 
1.05 

1,05 
1.05 
1.0 
1.0 
1.0 

1.15 

1.2 

1.15 

1.1 

1.1 

1.1 

1.1 

1.15 

1.15 

1.1 

1.1 
1.1 
1.1 
1.1 
1.1 

1.1 

1.05 

1.05 

1.06 

1.06 

y.'.v... 
....... 

"0.9 
.9 

1.5 
1.3 
1.3 
1.3 
1.3 

1.75 
1.8 
1.8 
1.75 
1.4 

1.35 

1.2 

1.2 

1.4 

1.95 

1.8 

1.6 

1,4 

1.35 

1.2 

1.2 
1.2 
1.2 
1.2 
1.2 

1.8 
1.3 
1.25 
1,2 
1,2 

1-2 

2 

L2 

3 

Las 

4 

1.8 

5 : 

Las 

6 

L2 

7 

1.2 

8 

L2 

9 

1.2 

10 

L2 

11 

1.2 

12 , 

1.15 

13 

1,15 

14 

1,2 

15 

1.16 

16 

1.2 

17 

1.15 

18 

1.2 

19 

1.2 

20 

L2 

21 

1.2 

22 

1.2 

23 

1.2 

24 

1.2 

25 

L2 

26 

1.2 

27 

L2 

28 

1.2 

29 

1.2 

30 

1.2 

31 

1.2 

Note.— Relation  of  gage  height  to  diachaxge  affected  by  loe  about  Jan.  8  to  21,  and  Feb.  4  to  22.    Q^gb 
not  read  Mar.  12  to  21  because  of  displacement  resulting  from  reconstmctlon  of  railroad  bridge. 

Daily  discharge,  in  eecond-feet,  of  Shoal  Creek  near  Breeee,  III.,  for  191 1. 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct, 

Nov. 

Deo. 

1 

696 
251 
183 
161 
161 

141 
114 

132 
114 
106 

4,930 
4,670 
2,770 
1,110 
660 

400 
332 
315 
299 
315 

366 

6,320 
5580 
4,050 
2,380 
2,210 

1,380 
894 
894 
894 
894 

822 

804 

750 

1,220 

2.120 

6,580 
5,320 
4,290 
2,160 
1,300 

570 
468 
299 
267 
267 

570 

1,300 

1,190 

606 

832 

299 
283 
267 
206 
180 

133 

97 
78 
60 
60 

56 
52 
52 
48 
536 

52 
60 
92 
107 
168 

92 

65 
70 
52 
156 

786 
122 
107 
966 
840 

26 
26 
32 
32 
85 

85 
32 
32 
41 
38 

38 
38 
48 
60 
78 

41 
41 
35 
35 
32 

32 
32 
29 
29 

29 

38 
41 
38 
35 
35 

65 
48 
48 
48 
48 

88 

98 
93 
88 

56 

52 
41 

41 
56 
107 

41 

2 

41 

3 

44 

4 

48 

5 

44 

6 

41 

7 

41 

8 

41 

9 

41 

10 

41 

11 

41 

12 

38 

13 

38 

14 

41 

15 

38 
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Daily  dMiarg^  in  teeamd-frnt^  of  Shoal  Onek  near  Breeae,  IlLy/or  191t — Cantintied. 


Day. 

Jan. 

JPeb. 

Kar. 

Apr. 

May. 

Tune. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

Dec. 

16 

1,780 
1940 
2,270- 
2,680 
2,740 

1,780 
930 
1,110 
1,070 
1,040 

2,620 
2,960 
8,570 
4,800 
6680 

235 
180 
180 
156 
133 

122 
112 
92 

570 
332 

235 

156 
840 
822 
1,260 
468 

107 

1,300 

1580 

468 

299 

267 
206 
156 
107 
70 

52 
52 

78 
65 
60 

112 

030 

1,580 

1,000 

332 

112 
112 
88 
74 
70 

52 
44 
44 

32 
32 
29 

97 
78 
180 
74 
56 

52 

251 

74 

48 
52 

56 
267 
70 
56 
56 
48 

35 
35 
38 
38 
35 

35 
35 
35 
35 
35 

35 
32 
32 
32 
32 

■■■*23" 
23 

92 
74 
56 
52 
41 

41 
41 
41 
41 
41 

48 
48 
44 
41 
41 

41 

17 

38 

18 

41 

19 

41 

20 

41 

21 

41 

22 

786 
688 
670 
690 

678 
602 
484 
261 
196 
172 

"'ui' 

141 

636 

2,140 
2,620 
2,880 
3,810 

5'S2 
4,290 

3,810 

3,160 

2  080 
2  470 
2,620 
3,450 
4800 
5,840 

41 

23 

41 

24 

41 

25 

41 

26 

41 

27 

41 

28 

41 

»::::::::::::::: 

41 

30 

41 

31 

41 

NoTB.—Daily  dbchaige  computed  fh>in  a  rating  curve  well  defined  between  66  and  570  aeoond-feet  (gage 
heights  1.3  and  5.0  feet),  and  fturiy  well  defined  throughout  the  remainder  of  the  range  of  dlacfaarse  covered 
by  me  1912  gage  heights.  Two  rating  curves  were  used  for  1912,  the  change,  made  Mar.  1,  being  baaed 
on  the  discharge  measurements  made  Aug.  19, 1912. 

Discharge  Jan.  8  to  21  and  Feb.  4  to  22  estimated  because  of  ice.  flrom  gage  heights,  olimatologic  records 
and  discharge  of  adjacent  drainage  areas,  as  follows:  Jan.  8  to  21, 260  second-feet,  Feb.  4  to  22, 130  second- 
feet. 

Discbarge  Mar.  12  to  21  estimated  because  of  missing  rage  heights  resulting  fh)m  reconstruction  of 
bridge,  fh>m  ciimatologic  records  and  discharge  of  adjacent  drainage  areas,  at  2.900  second-feet. 

These  estimates  of  discharge  for  periods  when  the  relation  of  gage  heUfat  to  discharge  is  beUeved  to  have 

"  '    '  'a,  and  therefore  should  be  used  with  caution. 


been  affected  by  ice  and  based  on  insufficient  data,  i 


Monthly  ditcharge  of  Shoal  Creek  near  Breeae,  Illyfor  191t, 
[Drainage  area,  760  square  miles.] 


Discharge  in  second-feet. 

Run-off 
(depth  in 
incneson 
drainage 
area). 

Month. 

Maximum. 

yttifmiim. 

Mean. 

Per 
square 
mile. 

Accu- 
racy. 

January -■• 

326 

621 

2,680 

2,240 

981 

242 

270 

67.9 

34.7 

0.428 

.686 

3.58 

2.96 

1.29 

.318 

.356 

.089 

.046 

a49 

.74 

4.07 

3.29 

1.49 

.35 

.41 

.10 

.05 

D. 

Febniary 

3,810 

D. 

liaich..: 

0. 

April 

5,580 
5,580 
1680 
1,580 
267 
41 

750 
92 
48 
29 
26 
29 

B. 

M^.::. .:::;:.:...:.:.: :....... 

B. 

June  ...........-.-^T 

A. 

July 

A. 

August. ....  .-T-, 

B. 

September 

C. 

October                           •      ............ 

November 

107 

48 

41 
38 

57.1 
41.0 

.075 
.054 

.08 
.06 

C. 

DMember r. ....,--  ,-- 

C. 

Note.— See  footnote  to  table  of  daily  discharge. 

SILYER  CREEK  NEAR  LEBANON,   ILL. 

Xooation«— At  highway  bridge  at  Wiighto  CroBsing,  about  2  miles  west  of  Lebanon, 
111.,  between  the  Baltimore  &  Ohio  Southwestern  and  the  East  St.  Louis  & 
Suburban  Railroad  bridges  across  Silver  Creek. 

Beoords  available.— March  3,  1908,  to  September  30,  1912;  November  3  to  Decem- 
ber 31,  1912,  when  station  was  finally  discontinued. 

Drainage  area. — 335  square  miles. 

Gage. — Standard  chain  gage  attached  to  bridge;  datum  unchanged. 

ChannaL — Probably  permanent. 

Diflcharge  zneaaurementa. — ^Made  from  downstream  side  of  bridge  and  small 
approach  spans,  and  also  at  high  stages  from  downstream  side  of  3  steel  viaducts 
on  road  west  of  bridge. 
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SUBPAOB  WATER  SUPPLY,  1912,  PABT  V. 


Floods.— The  TnaxiTniim  stage  since  establishment  of  gage— 15.9  feet— occmred  in 
May,  1908.  No  available  records  of  floods  prior  to  the  establishment  of  the  statian. 

Winter  flow. — ^Ice  may  aflect  the  relation  of  gage  height  to  discharge  during  parts 
of  December,  January,  and  February. 

Aoouracy.— From  March  3,  1908,  to  May  10,  1909,  the  gage  was  so  situated  t^t  2 
feet  was  the  lowest  obtainable  reading,  and  the  gage  reader  noted  that  the  stream 
was  dry  whenever  the  water  surface  was  below  2  feet.  On  inquiry  he  stated 
that  the  stream  was  dry  for  only  one  week  during  1908;  therefore,  where  the  gage 
heights  have  been  marked  ''Dry"  during  this  period  this  note  was  inserted  "Dry 
under  gage,  can  not  obtain  gage  height  of  water  sur&ce."  The  position  of  the 
gage  was  changed  on  May  10,  1909,  so  as  to  obviate  this  difficulty. 

The  following  discharge  measurement  was  made  by  P.  S.  Monk: 

August  5,  1912:  Width,  25  feet;  area,  65.5  square  feet;  mean  velocity,  0.06  foot 

per  second;  gage  height,  1.85  feet;  discharge,  4.2  second-feet.  This  measurement  is 

not  considered  accurate  because  of  the  low  velocity. 

Daily  gage  height^  in  feet,  of  Silver  Creek  near  Lebanon,  III.,  for  19Jt. 
[E.  C.  Tomer,  observer.] 


Day. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dec 

1         

6.4 
6.1 
4.4 
8.8 
3.2 

2.7 
2.5 
2.4 
2.3 
2.8 

2.8 
2.3 
2.3 
2.3 
2.3 

2.8 
8.5 
10.6 
10.6 
10.8 

10.9 
8.2 
8.1 
7.9 
7.2 

7.2 
6.1 
5.4 
4.6 
4.2 
2.9 

2.9 
2.9 
2.8 
2.8 
2.8 

2.7 
2.7 
2.7 
2.7 
2.7 

2.7 
2.7 
2.7 
2.7 
2,7 

8.0 
8.5 
4.1 
5.2 
6.7 

6.3 
5.2 
3.9 
3.8 
8.0 

11.2 
12.5 
13.9 
18.7 

12.8 
12.2 
10.6 
7.1 
6.0 

5.6 
4.6 
4.2 
4.3 
4.6 

5.0 
5.1 
6.8 
8.6 
11.4 

11.6 
11.6 
11.6 
11.4 
13.6 

12.6 
12.4 
12.4 
12.1 
9.1 

7.0 
10.9 
11.9 
13.7 
14.6 

12.6 
11.9 
11.6 
11.8 
11.8 

8.7 
9.2 
9.0 
6.1 
4.2 

3.8 
3.6 
8.4 
8.7 
7.1 

6.3 
6.7 
10.4 
11.0 
11.7 

"*6.*4* 

7.6 
6.7 
8.9 

11.6 
13.8 

**i3.*2* 
13.1 

13.5 
12.6 
11.9 
7.6 

3.8 
8.4 
8.3 
3.1 
3.0 

6.1 
9.8 
7.6 
4.6 
8.6 

3.3 
8.1 
8.0 
2.9 
2.6 

2.6 
2.6 
2.6 
2.6 
8.9 

6.4 
2.6 
6.4 
10.0 

"■4.6" 

8.0 
3.3 
4.0 
3.1 
2.7 

7.4 
9.8 
6.7 
3.6 
2.6 

2.4 
2.3 
2.2 
2.2 
9.2 

10.8 
12.6 
12.7 
12.6 
12.1 

9.2 
5.1 
3.8 
8.1 
2.8 

2.7 
2.6 
8.6 
2.5 
2.3 

2.3 
2.3 
2.3 
2.4 
2.5 

2.3 
8.6 
4.3 
2.9 
7.7 

4.8 
3.0 
5.0 
7.8 
10.1 

10.9 
12.2 
12.0 
12.0 
12.4 

9.4 
6.3 
6.8 
8.8 
2.6 

2.4 
2.2 
2.2 
2.1 
1.9 
1.95 

1.9 
1.9 
1.9 
1.76 
1.86 

1.8 
1.8 
1.8 
1.8 
1.9 

1.8 
1.8 
4.9 
8.2 
9.9 

7.9 
8.7 
6.1 
4.0 
2.7 

2.3 
5.0 
4.2 
8.8 
8,7 

?.l 
8.6 
4.0 
2.6 
2.2 
2.0 

1.9 
1.8 
1.7 
1.6 
1.6 

1.6 
1.6 
1.6 
1.6 
1.4 

1.4 
1.4 
1.3 
1.3 
1.9 

2.4 
2.1 
2.9 
2.2 
1.9 

2.9 
8.8 
8.4 
2.9 
2.8 

1.9 
1.8 
1.7 
1.6 
1.6 

1.8 

2 

1.9 

8          

1.9 
1.9 
2.3 

5.4 
6.1 
4.4 
8.7 
8.1 

2.7 
2.8 
2.1 
2.1 
2.0 

2.0 
2.0 
2.0 
1.95 
1.05 

1.9 
1.9 
1.9 
1.9 
1.9 

1.9 
1.85 
1.86 
1.86 
1.8 

1.9 

4 

2.0 

5    

2.0 

0 

2L0 

7 

2.0 

8 

2.0 

9 

1.9 

10 

1.9 

11 

1.9 

12 

1.8 

13 

1.8 

14 

1.7 

15 

1.7 

16 

1.8 

17 

1.8 

18 

2.0 

19 

2.0 

20 

1.95 

21 

1.06 

22 

1.9 

23 

1.9 

24 

1.9 

25 

1.88 

26 

iffi 

27 

1.86 

28 

1.85 

29 

If 

30 

31 

1.9 

NoTB.— Jan.  2  to  Feb.  16,  gage  heights  read  to  top  of  ksa    Feb.  17,  gam  height  to  water  amfaoe;  water 
on  top  of  ioe.    Belation  of  gage  height  to  diaohaq^  afleoted  by  ioa  about  Jan.  7  to  Feb.  22. 
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2>a%  ilMarye,  in  teoond/eet^  o/Silur  Creek  near  Lebanon^  lU.,  for  191t. 


I>IV. 

Jan. 

Feb. 

Har. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nor. 

Deo. 

1 ^ 

2 

2n 

164 
116 
80 
40 

20 

1,060 

1,400 

^760 

835 

235 

308 

130 
104 
110 
120 

157 
104 
219 
493 
975 

1,050 
1060 
1,050 
976 
2,780 

1,680 
1580 
1580 
1,320 
552 

325 
836 
1,100 
2880 
3,820 
2,800 

1,780 
1,190 
1,060 
1,140 
1,140 

504 
564 
540 
244 
104 

80 
69 
59 
504 
335 

179 
211 
730 
860 
1,090 

638 
187 
375 
211 
86 

1,010 
2,960 
2,680 
2,380 
2,280 

2,680 

1  780 

1,190 

375 

228 

80 
59 
54 
45 
41 

104 
630 
375 
129 
60 

54 

45 

41 

37 
20 

23 
23 
26 
26 
86 

187 
26 
271 
665 
378 
92 

41 

54 
92 
45 
29 

365 

639 

211 

69 

20 

20 
17 
14 
14 
504 

814 
1,680 
1,880 
1,780 
1,320 

SM 
164 
80 
45 
33 

29 
26 
60 
23 

17 

17 
17 
17 
20 
23 

17 
493 

110 
37 
395 

110 
41 
157 
406 
679 

836 
1,400 
1,240 
1,240 
1,680 

588 

262 
179 
54 
26 

20 
14 
14 
12 

8 

8 

8 

8 

6.5 

7.5 

7 

7 
7 
7 
8 

7 

7 

150 

49 

652 

415 

74 
164 

02 

29 

17 
157 
104 

80 

74 

335 
492 

92 

23 

14 

10 

'    8 
7 
6 
5 
4 

4 
4 
4 
4 
8 

8 

8 

2L5 

2.5 

8 

20 
12 
37 
14 
8 

37 

37 
17 

8 
7 
6 
5 
5 



15 
10 

8 

8 
17 

187 
164 
116 

74 

45 

29 
17 
12 
12 
10 

10 
10 
10 

9 

9 

8 
8 
8 
8 
8 

8 

7.S 

7.5 

7.5 

7 

7 
8 

s 

8 

4 

10 

6 

10 

6 

10 

7 

10 

8 

10 

9 

10 

u 

12 

13 

14 



15 

15 

17 

18 

10 

19 

10 

30 

a 

22 

23 

86 
80 
435 

OU 
1,680 
3  060 
2,880 

2« 

25 

7.5 

2S 

7,5 

27 

7.5 

28 

7.5 

29 

7.5 

30 

31 

Nova.— Daily  discharge  computed  from  a  dbcbarge  rating  curve  well  defined  between  29  and  307  aecond- 
iBet  (gage  helgbts  2.7  and  6.8  feet)  and  fairly  well  defined  between  316  and  2,180  second-lieet  (gage  heights 
64)  and  13.0  feet).  Discharge  Jan.  7  to  Feb.  22  estimated,  because  of  ice.  from  gage  heights,  clfinatoiogio 
records,  and  discharge  oi  adjacent  drainage  areas,  as  follows:  Jan.  7  to  31, 130  second-feet;  Feb.  1  to  22, 40 
seocnd-fBet.  These  estimates  of  discdiarge  for  periods  when  the  relation  of  gage  height  to  discharge  is  be- 
lieved to  have  been  affected  by  ice  are  based  on  insufficient  data,and  therefore  should  be  used  wlthcantlcn. 
Discharge  Nov.  1  and  2  estimated.    Diaaharge  Apr.  21,  28,  May  5  and  30,  interpolated.    . 

Montidy  diacharffe  of  Silver  Creek  near  Lebanon,  III.,  for  1912, 
[Drainage  area,  335  square  miles.] 


Discharge  in  seoond-feet. 

Run-ofr 
(depth  m 
inches  on 
drainage 
area). 

Month. 

MftTJmnm. 

IftntTniini- 

Mean. 

Per 
square 
mile. 

Accu- 
racy. 

Januaiy 

128 

346 
1,060 
840 
320 
357 
.323 
100 
13.1 

a  382 
1.03 
3.16 
2.51 
.955 
1.07 
.964 
.299 
.039 

0.44 
LU 
3.64 
2.80 
1.10 
1.10 
1.11 
.34 
.04 

P. 

Febroaiy 

3,060 
3,820 
2,960 
2,680 
1  880 
1,580 
652 
59 

D. 

Marnh 

104 

50 

23 

14 
8 

6.5 
2.5 

C. 

April 

B. 

M^..:::: ::::::: :::::::::::: 

B. 

June 

C. 

July 

C. 

August 

C. 

September 

D. 

October 

187 
10 

7 
6 

28.3 
8.15 

.064 
.024 

.09 
.08 

D. 

December v 

D» 

Nora. 


footnote  to  table  of  daily  dischaige. 
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8UBFACS  WATER  SUPPLY,  1812,  PABT  Y. 


BIQ  MT7DDY  BITER  NBAS   CAMBON;   ILL. 

Looation.— At  the  Chicago,  Burlington  dc  Quixicy  Bailroad  bridge  about  1  mile 
norUi  of  Cambon  elation  and  1}  miles  east  of  Plumfield,  HI.,  in  sec.  17,  T.  7  8., 
R.  2  £.,  about  one-fourth  mile  below  the  mouth  of  the  Middle  Fork. 

Becorda  available.-~June  16, 1908,  to  September  30,  1912;  November  1  to  Decem- 
ber 31,  1912,  when  station  was  finally  discontinued. 

Drainage  area. — 735  square  miles. 

Gage. — Standard  chain  gage  attached  to  bridge;  dat\mi  unchanged. 

Channel. — Probably  permanent  except  at  low  stages. 

Discharge  zneaaurexnenta. — ^Made  from  downstream  side  of  bridge  and  wooden 
approach  trestles. 

Flooda. — Maximum  gage  heights  since  establishment  of  the  gage — ^25.3  feet — occurred 
in  May,  1911.   No  available  records  of  floods  prior  to  establishment  of  station. 

^t^nter  flow. — ^Ice  may' affect  the  relation  between  gage  height  and  discharge  dur- 
ing portions  of  December,  January,  and  February. 

The  following  discharge  measiirement  was  made  by  wading  at  a  section  about  100 
feet  below  the  bridge  by  P.  S.  Monk: 
August  10,  1912:    Gage  height,  2.43  feet;  discharge,  14.6  second-feet. 

Daily  gage  height y  in  feet,  of  Big  Muddy  River  near  Cambon,  IU.,for  1912. 
[Joel  Prine,  observer.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

I>6e. 

1 

11.0 
11.4 
9.8 
6.6 
6.0 

5.4 
4.8 
4.6 
4.4 
8.5 

3.4 
3.3 
3.1 
3.0 
3.0 

3.0 
6.0 
8.0 
11.0 
14.0 

14.4 
14.7 
15.7 
16.7 
16.4 

15.9 
15.4 
14.6 
14.0 
13.7 
13.5 

6.2 
5.8 
5.6 
4.0 
3.7 

3.6 
3.4 
3.3 
3.3 
3.2 

3.2 
3.1 
3.1 
3.0 
3.0 

3.0 
3.1 
8.3 
3.7 
4.5 

6.2 
6.7 
6.2 
6.0 
9.8 

14.8 
17.0 
19.0 
19.9 

20.3 
20.5 
19.2 
17.3 
15.5 

12.7 
9.8 
10.6 
12.6 
13.7 

14  7 
15.1 
15.6 
16.1 
17.6 

17.8 
19.0 
19.2 
19.0 
18.4 

15.9 
17.5 
17.4 
17.4 
17.5 

17.6 
17.6 
17.5 
17.6 
17.9 

19.2 
19.0 
18.4 
17.9 
17.5 

16.7 
16.5 
15.7 
13.0 
9.5 

6.6 
5.1 
4.4 
4.3 
5.7 

5.7 
4.9 
4.6 
5.8 
5.9 

4.6 
6.3 
8.5 
8.2 
6.0 

12.8 
17.2 
21.2 
22.0 
22.5 

21.2 
20.1 
18.4 
16.8 
12.9 

10.0 
6.9 
4.5 
3.7 
3.4 

5.1 
10.5 
11.9 
12.9 
13.4 

12.6 
10.4 
9.4 
7.3 
5.8 

4.7 
4.0 
3.6 
3.4 
3.1 

2.9 

2.8 
3.2 
4.6 
8.7 
10.4 

10.7 
8.4 
6.2 
5.8 
4.1 

3.7 
3.4 
3.1 
2.9 
2.7 

2.5 
2.4 
2.3 
2.3 
2.3 

2.3 
8.6 
14.0 
15.2 
16.5 

17.8 
19.0 
19.2 
18.7 
17.2 

14.9 
10.3 
7.5 
5.7 
4.9 

4.5 
3.8 
3.6 
7.6 
10.6 

9.4 
9.4 
9.0 
7.8 
5.7 

6.3 
8.1 
10.4 
11.3 
9.8 

6.5 
4.4 
3.8 
3.1 
2.9 

2.8 

2.7 
3.6 
4.3 
4.5 

3.9 
3.1 
3.9 
2.6 
3.2 
7.2 

■ft.0 
5.0 
4.3 
4.0 
3.3 

8.1 
2.8 
2.e 
2.5 
2.4 

8.0 
4.2 
5.5 
7.1 
7.4 

6.5 
4.4 
3.8 
3.1 
2.9 

2.8 
3.7 
3.6 
4.3 
8.9 

8.1 
8.0 
2.9 
2.3 
2.2 
7.2 

ft.0 
5.0 
4.3 
4.0 
8.3 

8.1 
2L8 
2.4 
2.5 
2.4 

3.0 
4.2 
5.0 
7.1 

7.4 

6.0 
5.3 
5.0 
4.8 

4.7 

4.6 
3.8 
3.6 
2.9 
2.7 

6.0 
7.4 
9.2 
11.3 
12.0 

8.8 
4.2 
«.! 
7.« 
8.0 

6.9 

47 
6.4 

8.8 
8.3 

6.8 
49 
41 
41 
41 

3.5 

3.2 
8.0 
2.9 
2.8 

2.7 
2.6 
2.5 
2.4 
2.3 

2.3 
2.3 
2.2 

2.2 
3.1 

2.1 

2 

2.8 

3 

3.3 

4 

3.8 

5 

3.8 

6 

3.3 

7 

3.1 

8 

3.1 

9 

3.1 

10 

3.3 

11 

3.3 

12 

3.3 

13 

3.3 

14 

3.1 

15 

3.1 

Ifl 

3.3 

17 

3.3 

18 

3.3 

19 

3.3 

20 

3.3 

21 

SLl 

22 

&i 

23 

X\ 

24... 

%2 

25 

xi 

26 

3.9 

27 

3.3 

28 

2L3 

29 

%Z 

30 

3.8 

31. 

%% 

*' 

' 

Non.->Relatioii  of  gage  beight  to  discbaige  aflscted  by  ioe  about  Jan.  7  to  31  and  Feb.  6  to  18. 
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Daify  dkohargej  in  9eaondrfiet^  of  Big  Muddy  River  near  Cambon,  IlL,  far  191t. 


Day. 

7«n. 

Feb. 

lUr. 

Apr. 

ifay. 

Jtme. 

Jnly. 

Aug. 

Sept. 

Oct. 

Not. 

Dee. 

1 

1,070 

1,100 

824 

824 

250 

186 

274 
228 
206 
84 

6,880 
6080 
4900 
8490 
2,600 

1,470 

834 

962 

1,440 

1,780 

2,320 
2,660 
2,800 
3;700 

3,840 
4  740 
4,900 
4,740 
4;260 

2,700 
3,630 
3,660 
3660 
3,630 

3,700 
3,700 
31630 
3,700 
3,910 
4;400 

4,900 

4,740 
4,360 
8,910 
3;630 

3,120 
3,000 
2,600 
1660 
770 

824 
167 
104 
99 
217 

217 
140 
117 
228 
239 

117 
286 
600 
642 
280 

1,600 
3,430 
6,710 
7,630 
8,060 

6,710 
6,670 
4,260 
3,180 
1,«0 

860 

363 

111 

64 

49 

167 

960 

1,270 

i;630 

1,680 

1,440 
940 
762 
415 
228 

125 
80 
59 
40 
37 

30 
26 
41 
118 
636 
940 

1,090 

574 

274 

238 

86 

64 

40 
37 
30 
23 

16 
13 
9 
9 
9 

9 

608 

1,880 

3,360 

3,000 

3,840 
4,740 
4,000 
4,460 
3;430 

2,240 
990 
441 
217 
140 

HI 
69 
69 

454 

982 

752 
762 
680 
482 
217 

286 
626 
940 
1,140 
824 

311 
104 
60 
37 
30 

26 
23 
20 
96 
111 

74 
37 
30 
90 
6 
403 

280 
148 
96 
80 
45 

37 
26 
20 
16 
13 

33 
92 

196 
389 
438 

311 

87 

30 

26 
23 
20 
98 

74 

37 
33 
30 
9 
6 
403 

280 
148 
98 
80 
45 

37 
26 
13 
16 
13 

33 
92 

148 
389 
438 

260 
176 
148 
132 
125 

118 
60 
59 
30 
33 

148 

428 

716 

1,140 

1,290 

69 
92 
263 
464 

610 

363 
126 
298 
644 
568 

360 
140 
86 
86 
86 

64 

41 
33 
30 
26 

23 
20 
16 
13 

a 

8 

4. 

5 

6 

7 

8 

9 

10 

11 

13. 

"  '* 

13 

14 

16 

16 

17 

18 

19 

71 
110 

274 
337 
274 
260 
824 

2,200 
8,300 
4,740 
5,490 

70 

21 

22 

23 

24 

26 

26 

27 

28 

28 

90 

31 

None.— Dafly  dtacbflife  computed  from  a  teirly  well  defined  rating  eurre.  Below  132  seoond-feet  (gage 
height  4.8  feet)  the  rating  curve  difflers  from  that  used  during  1911,  the  change  being  based  on  the  discharge 
meeeurement  made  Aug.  10, 1912.  Discharge  Jan.  7  to  31  and  Feb.  5  to  18  estimated,  because  of  ice,  from 
gage  heights.  cUmatokigio  records,  and  discharge  of  adjacent  drainage  areas,  as  follows:  Jan.  7  to  31, 560 
■eoond-llBet:  Feb.  5  to  18, 208econd-leet.  These  estimates  of  discharge  for  periods  when  the  relation  of  gage 
lieight  to  discharge  is  belloTed  to  have  been  affected  by  ice  are  based  on  faisufflcient  data  and  therefore 
■hoold  be  used  with  caution. 

Discharge  Mar.  81  interpolated. 

MonShly  dikhargi  of  Big  Muddy  River  near  Cambony  III,,  for  191t. 
[Drainage  area,  735  square  mites.] 


Month. 


Discharge  in  second-Csat. 


Mean. 


Per 
square 


Bun-ofl 
(depth  In 
Inches  on 
drainage 

area). 


Accu- 
racy. 


January... 
February. 
ICaroh.. 


^v; 


June. 

Jnly 

August..... 
Beptember. 
October.... 
NoTeanber. 


5,490 
6,030 
8,060 
6,710 
4,900 
1,140 
428 
1,290 


824 
99 
26 
9 
6 
6 
13 


667 

668 

3,400 

2,110 

1,110 

1,190 

812 

103 

222 


0.771 
.888 
4.63 
2.87 
1.51 
1.62 
.424 
.140 
.302 


0.89 

.96 

5.34 

8.20 

1.74 

1.81 

.49 

.16 

.34 


644 
9 


147 
6.6 


.200 

.0068 


NoiB.— See  footnote  to  table  of  daily  discharge. 
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SXTBFACE  WATBB  SUPPLY^  1912,  PABT  Y. 


BKAtrOOUP  OBBEK  NllAB  PmCKNBTYILLE,   ILL. 

Looaticm.— At  lUinoiB  Central  Railioad  bridge  about  1}  miles  eaat  of  Finckneyville, 
ni.,  about  10  miles  above  the  mouth  of  Galum  Greek. 

Becords  ayailable.--June  17,  1908,  to  September  30,  1912;  November  30  to  De- 
cember 31,  1912,  when  station  was  finally  discontinued.  The  gage  readings  for 
1908  were  taken  whenever  the  observer  happened  to  be  in  the  vicinity  of  the 
gage.  Except  for  a  few  days,  fairly  accturae  results  will  probably  be  obtained  if 
the  missing  gage  heights  are  interpolated. 

Drainage  area. — ^227  square  miles. 

Gage. — Standard  chain  gage  attached  to  bridge;  datum  unchanged. 

ChazmeL — Practically  permanent  except  at  low  stages. 

Discharge  zneaaurementa. — ^Made  from  downstream  side  of  wooden  trestle;  low- 
water  measurements  made  at  wading  section  about  250  yards  upstream. 

Flooda. — ^The  flood  of  1902  reached  a  height  of  about  27.5  feet,  referred  to  the  present 

Winter  flow.— Ice  sometimes  affects  the  relation  between  gage  height  and  dischatge 

during  parts  of  December,  January,  and  February. 
Bemarki. — ^The  creek  goes  dry  at  times,  the  water  then  standing  in  pools  near  the 


The  following  dischaige  measiirement  was  made  at  wading  section  above  bridge 
by  P.  S.  Monk: 
August  8, 1912:  Gage  height,  2.12  feet;  dischaige,  2.3  second-feet. 

Daily  gage  heighi^  in  feet,  of  Beaucoup  Creek  near  PinchneyvUle,  III.,  for  191 1. 
[R.  G.  Huggins,  obaerver.] 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

I>eo. 

1 

6.6 
4.2 
3.6 
3.1 
2.90 

2.80 
2.70 
2.70 
2.38 
2.34 

a  2. 34 
a2.34 

2.84 
2.66 

7.5 
7.4 

6.6 
12.0 
16.0 
12.0 

4.6 
3.96 
3.5 
3:26 
2.97 

2.96 

2.84 

4.3 

6.4 

3.76 

3.35 
2.97 
3.35 
3.85 
3.3 

2.96 
2.94 
2.78 
2.71 
2.61 

13.8 
19.0 
18.2 
10.2 
6.3 

4.5 

3.8 

3.35 

3,05 

2.86 

2.74 
2.61 
2.54 
2.46 
2.46 

3.36 

14.8 

11.3 
4.8 
3.76 

2.41 

.3.7 

3.75 

"2."  77' 

2.68 
2.51 
2.37 
2.36 
6.4 

"2."  27* 
4.6 
7.4 
6.3 
3.2 

2.65 

"'i'is' 

2.90 
2.56 

2.41 
2.27 
2.26 
2.21 
2.14 

2.13 
2.12 
2.07 
2.05 
2.16 

3.1 
9.2 
13.3 
8.2 
5.1 

4.6 

3.6 

2.45 

2.66 

2.66 

2.38 
2.27 

"'2."64" 
2.32 

2.24 

3.22 

4.8 

4.4 

2.62 

11.0 

10.3 
4.9 
3.46 
2.74 

3.95 
3.26 
3.35 
3.05 
2.36 

2.32 
3.34 
2,16 
3.36 
2.74 

"ii.o" 

6.1 

3.66 

2.23 

2.44 

2.24 

2.22 

8.2 

3.06 

3.0 

8.26 
2.00 

2.20 

3.17 
3.04 
2.05 
2.13 

2.13 

3.0 

4.9 

2.25 

3.1 

3.1 

2,10 

2.14 

2.30 

2.20 

4.3 
3.2 
2.80 
2.69 

2.60 

6.2 

3.6 

2.65 

2.60 

2.66 

2.36 
2.20 
3.05 
3.00 
1.95 

1.90 
1.90 
1.90 
1.90 
1.86 

1.62 
1.60 

2.40 

6.4 

3.6 

2.87 

3.63 

3.4 
3.4 
4.3 
3.3 
3.0 

3.45 
3.40 
3.31 
2.28 
3.3 

2.70 
2.34 
2.28 
2.30 
2.28 

2.20 
2.15 
2.18 
2.16 
3.15 

3.10 
3.06 
1.98 
1.95 
1.90 

1.96 

2 

1.9B 

3 

1.06 

4 

2.96 

6.2 
4.1 

3.66 

4.0 

4.9 

6.1 

7.6 

1.98 

5 

2.00 

« 

7 

1.97 

8 

9 

1.90 
1.80 

10 

11.. 

1.90 

13 

7.8 
8.9 
11.8 
16.3 

17.3 
17.8 
17.1 
15.4 
11.0 

9.8 
13.0 
7.7 
9.0 
11.0 

12.0 
7.8 
6.8 
15.0 
17.5 

1.90 

13 

1.80 

14 

2.29 

2.43 

1.87 

Ifi 

1.87 

16 

1.80 
1.84 
1.82 

1.84 

17 

2.43 
2.68 
2.88 
3.2 

"z'h" 

3.66 

**6."6*' 

16.1 
20.1 
19.8 
17.4 

18 

19 

13.2 
15.0 

12.6 
7.2 
7.6 
9.5 
9.1 

7.0 
6.6 
6.4 
6.3 
4.8 
3.86 

1.80 

ao 

1.90 

31 

1.98 
1.05 
2.00 
2.00 
2.01 

1.00 

32 

33 

24 

1.90 

26... 

1.90 

36 

37 

1.89 

28 

1.90 
1.98 
2.00 

1.90 

29 

1.96 

ao 

31    . 

1.90 

NOTB.— Relation  of 
nported  Ice  about  4 


a  Oage  height  to  top  of  ice. 
;ht  to  discharge  affected  by  ice  about  Jan.  6  to  18  and  Feb.  3  to  16* 
-  from  Jan.  14  to  Feb.  14. 


Observer 
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Daily  duchargey  in  seoond-feety  o/Beauooup  Creek  near  PinckTieyville,  III.,  for  1912, 


Day. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jniwi. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

1 

272 
92 
60 
85 

25 

17 

363 
853 

•  258 
163 

86 

62 
80 
140 
155 
873 

•  883 
383 
512 
874 

1,500 

1,640 
1,710 
1610 
1,380 
770 

616 

i 

770 

393 

299 

1,320 

1,670 

•  928 

187 
900 

1,320 
900 

•  606 

112 
78 
55 

42 

80 

20 
25 
98 
179 
68 

48 
30 
48 
72 
45 

29 
29 
22 
19 
15 

1,150 

1880 

1,770 

666 

254 

112 
70 
48 
83 
25 

21 
15 
13 
10 
9.5 

48 

''IS 

133 

68 

8.3 
65 
68 

•  45 
22 

14 

11 
7.4 
7.2 
179 

•  92 

5.4 

119 

353 

171 

40 

17 

•  13 

9.5 
37 
13 

8.3 
5.4 
5.0 
4.2 
3.3 

8.2 

11 

3.4 

85 
545 
1,080 
435 
155 

112 
56 

9.5 
13 
13 

7.6 
£.4 

•  11 
17 

&4 

4.8 
4.4 

133 

106 
12 

770 
666 
140 

52 

21 

78 
42 
48 

83 

7.2 

6.4 
4.8 
3.1 

48 

21 

•  396 

770 

155 

58 

4.6 

9.2 
4.8 
4.4 
435 

33 

31 

42 
2.1 

•  4.0 
5.8 
4.0 

8.6 
2.4 
2.4 
8.0 

•  3.1 

3.2 
31 
140 

5 
35 

85 

l\ 

6 

4 

98 
40 
37 
15 
•  15 

15 
168 
60 
17 
15 
13 

7.2 
4.0 
2.4 
2.1 

1.8 

1.5 
1.5 
1.6 
1.5 
L2 

.6 

.6 

•.7 

•.8 

•.9 

1.0 
1.2 
1.1 

•  1.4 

•  1.7 

2.0 
1.8 
2.1 
2.1 
2.2 

•  2.0 

•  L8 
1.5 
2.0 
2.1 

8 
363 
60 
24 
16 

60 
50 
92 

40 
81 

9.6 
8* 
6.2 
5.6 
45 

19 
6.8 
5.6 
6 
5.6 

4 
3.4 

II 

3.4 

2.8 
2.4 
2.0 
1.8 
1.5 

1.8 

2 

2.0 

3 

1.9 

4 

2.0 

5 

2.1 

6 

1.9 

7 

•  1.7 

8 

1.6 

9 

1.4 

10 

•  1.4 

11 

1.5 

12 

1.5 

13 

1.4 

14 

1.4 

15 



1.4 

16 

1.2 

17 

9 
14 
26 

40 

•  48 
56 

63 
a  134 

187 

1,470 
2,080 
1,990 
1,660 

•  1.3 

18 

•  1.8 

19  

1,070 
1,320 

970 
835 
373 
580 
534 

817 
195 
179 
171 
133 
72 

1.4 

20 

L5 

21 

1.5 

22 

•  1.5 

23 

•  1.5 

24 

1.5 

25 

1.5 

36 

•  1.4 

27 

1.4 

28 

1.5 

20 

1.8 

30 

•  1.6 

31 

1.5 

•  Discharge  interpolated. 
NoTB.^Daily  diaoharge  computed  from  a  rating  curve  fialrly  well  defined  between  2  and  900  seccnd-feet 
(CBgeheiriits.  2.0and  12.0  feet).  Below  40  second-feet  (gage  height  3.2  feet)  differs  from  that  used  1908-1911, 
tne  revtston  being  baaed  on  the  discharge  measurement  made  Aug.  8,  1912.  Discharge  Jan.  6  to  18  and 
Feb.  3  to  16  estimated,  because  of  ice,  from  gage  heights,  observer's  notes,  cllmatologio  records,  and  dis- 
charge of  adjacent  drainage  areas:  Jan.  5  to  18,  6  second-feet;  Feb.  3  to  16,  8  second-feet.  These  estimates 
of  discharge  for  periods  when  the  relation  of  gace  height  to  discharge  is  beUeved  to  have  been  affected  by 
ioe  are  based  on  InsufOcient  data  and  therefore  should  be  used  with  caution. 

Moffdhly  dMiorge  o/Beauooup  Creek  near  PinckneyvUley  lU.,  for  1912, 
[Drainage  area,  227  square  miles.] 


Month. 


Discharge  in  second-feet. 


\ftnfinnfyi 


Mean. 


Per 
square 


Run-off 
(depth  in 
incneson 


Accu- 
racy. 


jannary.... 
February.. 

March 

Aprfl 

May 

June 

July 

August 

September. 
October.... 
November. 
December.. 


2,030 
1,710 
1,880 
1,290 
1,080 

770 

163 
7.2 


62 

15 
5.4 
2.4 
3.4 
2.1 
.6 


219 
271 
698 
354 
126 

87.3 
132 

26.3 
1.81 


a966 

1.19 

3.07 

1.56 
.656 
.385 
.681 
.116 
.0060 


1.11 
1.28 
8.54 
1.74 
.64 
.43 
.67 
.13 
.01 


2.1 


1.5 
L2 


26.0 
1.66 


.115 
.0069 


.13 
.01 


NOTS.— See  footnote  to  table  o/  daily  discharge. 
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MISOMLIiANEOIJS  MEASXJREMISNTS. 

MiMceUaneoiLS  measurements  in  Hudson  Bay  and  upper  Mississippi  drainage  basins 

in  1919, 

St.  Mary  Blvtr  (Moat.)  dzalmage  Imsln. 


Date. 

Stnam. 

Tributaiy  to- 

LooaUty. 

lU^LU 

Dis- 
charge; 

Har.  19 

Bwiftcomnt  Creek 
Kennedy  Creek 

st.  Mary  River.... 
do 

BfcDennoU  Lake»  Mont. 

F^eL 

*-if« 

June    7 

Babb,  Mont .' 

179 

Aug.  10 

do 

do. 

55 

Bed  Biver  (Mian.)  dzalaage  baaln. 


May    «a 


Bols  de  Sioux 
River. 


OB  OttartaO  River. 


Red  River. 
.....do. 


Breckenrldge,  Minn.,  about  300  feet 

above   junction    with    Ottertafl 

River. 
Breokenildge,  Minn.,  about  300  feet 

above  Junctkm  with  Bois  de  Sioox 

River. 


fiOO 


tr^per  XlMlMlppi  River  dzalmage  baaln. 


Feb.  12 

Sept   4 
Jufy  18 


Mississippi  River. 


....do 

Blue  Earth  River.. 


Gulf  of  Mexico... 


....do 

Minnesota  River. 


Washington  Avenue  Bridge,  Min- 
neapolis, Minn. 

Winona,  Minn 

Rapidan  Mills,  Minn 


5.48 
1.50 


2,380 
27,800 


a  Measurement  made  by  S.  B.  Sool^. 


SUMMARY  OF  M£AK  BISCHAROS  PER  SQUARE  MZUB. 

The  following  summary  of  discharge  per  square  mile  is  given  to 
allow  ready  comparison  of  relative  rates  of  run-off  from  different 
areas  in  the  Hudson  Bay  and  upper  Mississippi  drainage  basins.  It 
shows  in  a  general  way  the  seasonal  distribution  of  run-off  and  the 
effect  of  snow,  ground,  surface,  and  storage — ^both  artificial  and 
natural.  It  will  be  noted  that  "second-feet  per  square  mile"  and 
"run-off  (depth  in  inches) ' '  have  been  omitted  in  this  report  for  certain 
stations  for  which  such  values  have  heretofore  been  published,  in 
general,  because  they  were  deemed  misleading  in  that  they  did  not 
represent  the  rate  of  run-off  for  the  entire  drainage  area  above  the 
gaging  station  or  that  the  drainage  area  was  not  uniformly  pro- 
ductive of  run-off  and  therefore  not  at  all  comparable  with  other  areas. 
The  special  reasons  for  not  publishing  these  data  are  given  in  each 
case  with  the  data  published  for  the  station. 

With  regard  to  the  values  that  are  published,  the  most  noteworthy 
fact  is  the  almost  entire  lack  of  uniformity  or  agreement  between 
any  two  streams,  which  indicates  that  the  discharge  of  each  stream 
is  a  law  unto  itself  and  that  all  projects  dependent  upon  stream  flow, 
if  they  are  to  be  developed  along  the  safest  and  most  economical 
lines,  must  be  based  on  records  of  stream  flow  collected  with  great 
care  over  a  long  series  of  years  as  near  the  location  of  the  project 
under  consideration  as  possible. 
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kBlT«ratCtfl7l»,m 17^177,190 
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at8helbyvllle,nL 170-173.190 

atVandaUA,IU. 172-174,190 

IMV  AitMlft^m 168-170,190 

Eflii]iadyCraekatBabb,]C(mt 188 

Kei]iia7,IU.,Sftlt  Creek  OMT 16^166,189 

Keo8Miqaa,Iowm,  Dee  IColnes  River  at.  158-156,189 
KetUeBiveroearSttidstoiie^iaiiii....  118-120,180 

L. 
Lao  qui  Parle,  lllim.,  Lao  qui  Parle  Biver 

at 108-110,189 

Lake  Vermilion  (near  Tower),  Hinn.,  Ver- 

milion  River  below. 66-67,189 

Lamb,  W.  A.,  work  of. 16 

Laneeboro,  lOnn.,  North  Branch  of  Root 

River  near 13S-135,189 

Lebanon,  IU.,8Uver  Creek  near 181-188,190 

libby,  Minn.,  MlMiflrippi  River  near 71-72 
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Long  Prairie  River  near  Motley,  Minn..  84-86,189 

M. 

McDermott  Lake,  Mont.,  Swiftconent  Creek 

at 26-98,188,189 

Kaiimg,  Minn.,  Weet  Branch  of  Roeean  River 

near 5i^ 

Mankato,  Minn.,  MinneeoU  River  near.104-106, 189 

Mathers,  J.  0.,workof 17 
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Minneapolis,  Minn.,  Misslarippi  River  at. . . .     188 

MinnsBOta,  oooperatioD  of. 16 

Mlnnesou  River  near  Mankato,  Minn.  104-106, 189 

near  Montevideo,  Minn. 101-108,189 

near  Odessa,  Ifinn. 99-101,189 

lOnot,  N.  Dak.,  Moose  River  at 57-^ 

Mlsoellaneoas  measurements  in  Red  River 

basin 188 

in  St.  Mary  River  basin 188 

inapper  Mississippi  River  basin 188 

Mlsrissippi  River  above  Sandy  River  (near 

Libby),Mlnn 71-72 

at  Anoka,  Minn 72-75 

at  Minneapolis,  Minn. 188 

at  St.  Paul,  Minn. 76-77 

at  Winona,  Minn 188 

near  Libby,  Minn 71-72 

MLsslsrippi  River  basin  (iq^ier),  discharge 

per  square  mile  in 189-190 

mlsoellaneoas  measorements  in 188 

stream  flowin. 71-187 
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ShelbyviDe,  HI.,  KasYaskla  River  at...  170-172, 190 
Sherburne  Lake,  Mont.,  Swlftcurrent  Creek 

at 27-28,189 

Shoal  Creek  near  Breese,  111 179-131,189 

Silver  Creek  near  Lebanon,  111 lSl-183, 190 

Snake  River  at  Mora,  Minn 120-122,189 

Soul^,  S.  B.,  work  of. 16 

Stevens,  O.C,  work  of 16,17 

8cevenson,'W.B.,workof 16 

Stone  City,  Iowa,  W  apsipinioon  River  at 138- 

140,189 

Stream  data,  papers  on. 7-10 

Bwiftcunent  Creek,  St.  Mary  River  below. . .     19- 

23,189 
Swiftcuiient  Creek   at   McDermott   Lake, 

Mont 25-26,l&S,18D 

at  Sherburne  Lake,  Mont 27-2S>  189 

B  wlftcurrent  Creek  overflow  at  Dabb,  Mont. .  19-23 

T. 

Taylorville,  111.,  South  Fork  of  Sangamon 

RIvernear 163-164,189 

Terms,  definitions  of 11-12 


Page. 
Thief  River  Falls,  Minn.,  Red  Lake  River  at.  40-42 

Thief  River  near 46-47 

Tower,  Minn.,  Vermilion  River  near  (below 

Lake  Vermilion) 65-67,189 

Twin  Valley,  Mbm.,  Wild  Rice  River  at 33-40 

Two  Rivera,  South  Branch  of,  at  Hallock, 

Mum 49-60 

U. 

Umversity ,  N.  Dak.,  evaporation  at 59-60 

Upper  Mississippi  River  bashu    See  Missla- 
sippl  River  basin  (upper). 

V. 

Vandalia,  IIL,  Kaskaskia  River  at 172-174, 190 

VermHion   River  below   Lake    Vermilion 

(near  Tower),  Minn 65-67,189 

W. 

Walters,  M. I.,  work  of 17 

W  apsipinioon  River  at  Stone  City,  Iowa 138  - 

140,189 
W  atson,  Minn.,  Chippewa  River  near. .  11(V-112, 180 

Welch,  Minn.,  Cannon  River  at 123-12S 

Whetstone  River  near  Big  Stone,  S.  Dak. . . .    106- 

108,189 

WUdRioe  River  at  Twin  VaUey,  Minn 3S^iO 

Winona,  Minn.,  Mississippi  River  at 188 

Wisconsin  River  at  Merrill,  V/is 137 

near  Neoedah,  Wis 138 

nearRhinelander,V/is 130 

Wood,  B.  D.,  work  of 17 

Z. 
Zumbro  Falls,  Minn.,  South  Branch  of  Zum- 

broRiverat 130-131,189 

Zumbro  Riverat 127-129,189 

Zumbro  River  at  Zumbro  Falls,  Minn. .  127-129, 180 
Zumbro  River,  South  Branch  of,  near  Zumbro 

Fans,Minn 130-131,189 


o 


29804**- WBP  325— 14- 


-13 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


